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THE RECENT DEVELOPMENT OF NEUTRAL 
SALT REACTIONS. 

By M. FORT. 

Although the law of mass action is now of fundamental 
importance in chemistry, It is frequently neglected or im- 
perfectly appreciated in its bearing on technical and 
analytical problems, and perhaps i~s less rarely looked to 
, for an explanation of such than the everyday “ common- 
ftretase”. chemical potions which by constant use, as in 
routine work* often acquire high false values. Thus one 
readily thinks of caustic soda expelling ammonia from a 
salt in solution, but to think of ammonia expelling sodium 
as sodium hydrate from a sodium salt in solution 
creates some degree of mental confusion, greater or less 
according to one's actual familiarity with the potency of 
mass law. 

It became known among chemists (the writer is unaware 
of the original source) that sodium sulphate and acetic acid, 
under certain conditions, may react as though free sul- 
phuric acid is actually present. The experiment may be 
shown with methyl orange as indicator and a hot dilute 
solution of acetic acid. On adding sodium sulphate a 
colour change, denoting an increase in acidity, takes 
place, ascribable to the liberation of a small amount of free 
sulphuric acid by the action of the weaker acetic add com- 
peting for the base combined in the salt. This reaction 
was known as the “ neutral salt reaction,” and was little 
heard of until recent years. It is a direct outcome of mass 
law and demands expression by means of a reversible 
equation ; — 

Na»S0 4 +2CH 3 *C00H —s 3NaOOC*CH 3 +H 3 S0 4 . 

The equilibrium is determined mainly thus , but it 
is never completed, hence the necessity for the presence of 
a small amount of free mineral acid, liberated by the 
weaker organic acid from the neutral salt in attaining 
equilibrium. As might be expected there is no need for 
the amount of free acetic to be large in order to get an 
appreciable amount of sulphuric acid formed, if the mass 
of sodium sulphate present be considerable. The reaction 
is favoured by rise in temperature, as this increases the 
extent of hydrolytic dissociation of the neutral salt, which 
dissociation is supposedly necessary before the neutral salt 
reaction can take place. 

A further observation was made by L. L. Lloyd 
Soc.Ckem. Indus., xgxo, p. 1361), namely, that in 
a neutral salt reaction between formic acid and sodium 
sulphate, the presence of wool greatly increases the 
amount of sulphuric acid formed, in fact bom a mere trace 
to a distinctly appreciable amount. Lloyd obtained some 


of the free acid from the wool by extraction with water. 
This is the first indication of the recognition of the im- 
portant influence exerted by neutral salt reactions in 
technical chemistry. 

Quite apart apparently from this work is an observation 
oi Arndt’s (Zeit. Anorg. Chem xxviii., 365), that by 
heating a strong solution of sodium sulphate with litmus 
an alkaline reaction is obtained. This was confirmed by 
Kraus (Farb. Zeit., igix, p. 333), and applied by him to 
explain certain phenomena connected with the dyeing of 
wool, the deterioration of the wool fibre dyed in so- 
called neutral dye-baths with sodium sulphate as assistant. 
He could not, however, obtain similar alkalinity with 
sodium chloride, and Dreaper ( yourn . Soc. Dyers and Co 
igzx, p. 293) suggested that the difference lay in the 
inability of sodium chloride to react in a similar way to the 
following : — 

NaaS 0 4 + H *0 NaOH+NaHS 0 4 . 

Later work has explained these observations in a more 
satisfactory way. 

It appeared to the author that the known neutral salt 
reaction if correctly understood must have a counterpart in 
the reactions of weak bases with salts of stronger bases, 
and considerable evidence was acquired of such being the 
case (Fort, Journ. Soc . Dyers , xgi2, p. 314). . In the first 
place Arndt’s observation was confirmed, using also 
alizarin as indicator, and a series of salts classified on the 
basis of alkalinity or the absence of an alkaline reaction at 
the boil. Later it was shown by the author, alter ex- 
tending his knowledge of nentrai salt reactions, that the 
supposed alkalinity of sodium sulphate at the boil is not 
due to special conditions of ionisation determined by rise 
in temperature, as was tentatively suggested by Procter 
tfourn. Soc . Dyers , 1913, p. 40), but is part of a neutral 
salt reaction with the acidic indicator, *.g., in the case of 
alizarin a small quantity of coloured sodium alizarate is 
formed, and a similar explanation covers the reaction with 
litmus. On cooling the colour disappears, due to a 
reversal of the reaction. Since sodium chloride is the salt 
of a stronger acid than sodium sulphate it is not so readily 
hydrolysed and decomposed by alizarin, and hence shows 
no colour reaction at the boil. However, by using a more 
strongly acid indicator, for example di-nitro-anthrachrysone- 
di-sulphonic acid, a distinct alkaline colour reaction was 
obtained with sodium chloride at the boil. Further, it was 
shown that by using as indicator a drop or two of a dilute 
solution of rosaniline base carefully decolorised with 
very dilate caustic soda, on heating with a solution of 
sodium chloride or sulphate a pronounced magenta colour 
appeared, an acid reaction was given. In fact there 
is no evidence of the supposed alkalinity of sodium sul- 
phate solution at the boll, apart from a neutral salt re* 


actkm with the indicator used, which agrees with the 
: apparently surprising fact that the same sample of sodium 
roiphate may be made to show either an acid or an alkaline 
colour reaction in. hot solution according , to whether the 
/ , : mdicatpE ^respectively basic or acid in character. In this 
type of reaction the presence of water is regarded as 
1 essential to give hydrolytic dissociation of the salt Which 
is increased greatly as temperature rises, with the result 
. that the free weak acid or base can compete for base or 
f 6 *? respectively as the case may be, formed from the salt 
by hydrolysis, thereby causing the formation of more or 
Jess of the free strong acid or base from the salt. The 
former phase of the reaction is seen in the colour indica- 
lions Obtained from sodium sulphate as described above, 
,.^ The . latt « r P hase of lh « neutral salt reaction, lie 
1 liberation of varying small quantities of strong acids or 
bases by the interaction of solutions of their salts with 
‘X* WeaJccr ac ^ 8 bases, is of great technical interest. 

- A new neutral salfreaction was described by the author 
\ | j v^ 9 t 2 , loc. cit*)> who found that on adding sodium sulphate 
«oMwwe t!> BboUing aqueous solution of aniline in a 
V : <*JSh» containing alizarin as indicator, an alka- 

km colour reaction was obtained at once. This is 
assumed to be due to two reactions : 

NaCI+HgO ]^.NaOS4 HC1. . •' 

X" - ' .CsHs-NHafHCf^ CfiH^NHvHni 


‘ of N eutral Sait Reactions. i bnwii&iL 

^ * 0fl ? at * 0n an< * avoidance of salt stains on 
hides by means of neutral salt reactions (Collegium tom 
N ‘; 5I7 J P\ l88 )> and also the occuTrenc^ 
cotton threads m half wool unions after dyeing in a bath 
containing as assistants formic acid and Glauber’s salt 
This latter instance may be used, to show how tS know 
ledge recently acquired may solve verv tronblea/wti* 

11 was well established and acc£t“d 
that formic acid does not tender cotton, and it found 
favour with _ dyers largely on accoOnt of thie great 
advantage which it possesses Over, sulphuric acid, if is a 
matter of equal faith that sodium iJEgl&S 


: \ ‘Similar reactions were obtained with' a variety oforeanic 
b ?5j®’ and also one Sound it possible to show even -the 
^a ty o fantinoma to release caustic soda In a solution of 
a nen tral sodium salt. Phenolphtlialein was used arindi- 
,5 we l bnown “ Macts. feebly and incom- 
plCtely «nth ammonia m dilute solution ; in fact the oiafc 
wlour.obumed in the cold; fades on warming d“ ore- 
JSS 211 ? t0 ln<3eased hydrolysis of the rather unstable 
cotoure d compound as temperature rises. The same in* 
*«"«». promotes the neutral-salt reaction, as 
Hw^plamed prewonsly If, then, a dilute solntfon “ 
ammonia be taken of such a strength as to give a faint 
pmfc colour with pbenolphthalein It the boilfon Iddioc 
w£d. 5 . n if ha - e if' sod “ m chloride to the hot solution a 
m^i pmk ie at once shown. The experiment mav 

b y "hartmg with two portions of bold dilute am- 
eB01J g fa «> give s oolour whh 
?I‘?fg fa , t6aIela ’-. to : on<> - portion sodium chloride being 
added before gently heating. The portion containing thf 
OeMrfaritnjay-te shown to remain pink uVto the 8 hnii 
whale the other fades on warming through a fewdl.^’ 
shade ia regained faeacb Sse.T 
Toe author has been led to behove also in anntKa. . 

Of reaction, »■«., the double neutral salt reaettan wSiS 

asa agaa tasSS 

chkirsde give a colon* nur^tAn P^ a f® , hqt -sodium j 


■ “f « of equal faith tbatsodiumsuiphatoalonieefcuoeaiio 

deterioration of the cotton fibre, and apparently moSS 

ih«. a " y "? s6n why dan 6 er should be apprehen/ed wheft 
these assistants were used together- iiidald ,i.h!,.V^ 
occasional tendering of batches of good8 occurr’ed w^«e 8 h 
was most difficult to avoid the correct or somethin* an 
preaching the right conclusion, the “ common-sense » view 
o the <tn possibility of a weak keid like foTmic spring free 
Sulphuric acid, seems to have prevented itabeinV r.IL»^ 
Lloyd showed that not only is sulphuric acid produced tut 
be.ng absorbed by the wool preset the reawfon it much 
f ™“ e t c h °"^ d “ abl «- and free sulphuric acid can be ektreoted 
fwL h £ f >bnc with water in appreciable amount. By a 

2»W3 SXSi.' w * ■“ 

B i™ I ut *J or has shown that wool itself can to some 

■siwas: sr asflfe sra = t 

to S t P h°e n fib !e by h °-Ft g9 th °* ‘«nsfe«nc e”Sf wlphurte^ciS 

■ t0 tbe fibre, while the prevailing acidity of a noftion «f iwl 

woolonts hydrolysis productf causes a pa« of the fibre 

'gSffSNB&BSb* 


. • MtartK'SS SvJSffSSASBB 

pUSHSSSS 

■^■SoUa harss4 -a *s? g 

ce rtain defects m silk fabrics. Silk is found to 


anto alizarin as indicator, the contrary be£t ted 
^,; 80d y “fiphsts. as was mentioned. 
aadmg sodium chloride to a, boiling solution ° y 

sulphate in a platinum dish th® » ,. of calcium 

whh alizarin is SEEedT reaction 

equilibrinm involving the formal I? 88 d “ e *P * n 
quantities of caldnm chloiid/ ^Si 0 ^ .J? appreciable 
sufficient to give^Tabove lSlom «acti^ ,Bm 

Technical and oihsrAppiicatims. . } 
it to the mclffine S hid.. 7ri?r ■ Proct * t has 

^SS^JSTSSV^ N /« 1 fiS’aofd^g 

Mro^^sdA equal to Sat^ken. up 
hydrochloric acid itsrif. L. L. t N/io 


halogen may be liberated and’ .- • Wfilch ,ater ‘he free 
d e i?Z* otat '°n ®ffhe fibre o^kee^ng. n ' 8 * ‘° °** d *f' on and 

"fiSTi.'ml SSSijssSjiSS 

common sah in conjunction with acetic LV ^ S m P l W m 8 

: 

horreSr PerSpirat! ° n te8t mi « ht 


uiznr , r* «vni equal to that taken, on .» * ; 
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Reform, of Chem ical Calculations. 

Xt d priori , for 
*,P 8rt > and M which albuminoid* I 


looked to^aB^wsta 0 ? * 9 ™* 11 ^ . a 'p e ™ ai >*"°«*erve may be 

ISSgfiglssgg 

mms-wm 

! anthor’o nninioH aL.. £ . _. .. . - . 


16. dhlorine {35*46) 

a -saar.?*?: 

iQ. Scandium . . , . , 
20. Titanium (48*1) 
ai. Vanadium . 


j and then with water tfJI no c 

fr«coi™f fl rM^ OVe<5 -^ «**»«»• wm readfly abso™ 


aao-sulphonic 


.? n 5 r ,. rate somewhat similar.* t 
» ac SB"* d m *' 8 mat ‘ er will be published at 



tion considerable .progress maystui'be'lookrf^S COnneC 

Technical College, Bradford. 


REFORM 


OF CHEMICAL CALCULATIONS. 
®X C. J. T., HANSSEN. 


Srt' ’tajT^ amho^has^nowmendedlhU 

ery much simplify chemical calculations and operations. 

International Atomic Weights, ipi 3 . 

J. Hydrogen .... .. H. 

• helium He 

3* Lithium . . .. .. Li 

4. Glucinium . .. qj 

5. Boron .. ... ... B 

o. Carbon - q 

l Nitrogen .. .. .... .. N 

, 8 - Oxygen O 

r 9* Fluorine . . . . /. . . F 

; .la Neon [[ w* 

. *X* Sodium.. , .. j^ a 

ia. Magnesium .. m? 

*3- Aluminium ,, .. .. ai 


Cl 

K 

Ca 

Sc 

Ti 

V 


Chromium * . . . . * ! Cr 
23. Manganese .. .. .. ^ Mn 


24. Iron 


i : S!< 5s: « 8 ) :: Ni 


.26. Cobalt 
27. Copper (61*57) 


Co 


„q vi rr 7~ ' * p/t •••-.. u 

a8 - Zmc (65-37) Za 

29. Gallium 

30, Germanium fya- 5 ) .. ft. 

3 1 * Arsenic , . .. .. . a* 

32, Selenium * * * g^ 

33- Bromine , * 3- 

34- Krypton (82*9) . Kx 

35. Rubidium (857) , , 31. 

36. Strontium (87*6) .. J,’ sT 

37* Yttrium y t 

38, Zirconium (go-6) .. .. 7 r 

39- Columbium . . . , ,, - 

Molybdenum Mo 

Ruthenium j> u 

Rhodium ...... dl 

Palladium pj 

Silver . 

Cadmium. c | 

46. Tin ,. Sn _ 

47- Antimony . sb 

*? d,ni -. lo 

Xenon , , Xe 

Caesium q s 

Barium (1377) . .. ” Ba 

Lanthanum , . . . La 


40 

4* 

42, 

43- 

44. 

45 


Cerium 
Neodymium (144*6)" 
Samarium 


Ce 

Nd 

Sa 

Ru 

Gd 


481 
49 
50. 

5L 
52- 
53* 

54* 

55- , . 

56. Europium.. 

57* Gadolinium .. *** 

58. Terbium .J .. yj, 

59* Dysprosium (162*5) . * Dy 

60. Erbium ...... 

61. Thulium .. .. .. ** Xm 

62. Ytterbium , .. .. *] yjj 

63. Lutecium Lu 

64. Tantalum . . . m \ 

6 5- Tungsten .. Wn 

66 . Osmium .. ,, .. .. 

67. Iridium ...... . „ r- 

68. Platinium * p+ 

«9* gom.. .. ., .. .. Xu 

7 °* “ er ''®y •• •• .. .. . H g 

Thallium yf 

Lead .. ,, p|j 

Bismuth .. .. .. *’ 3j 

Radium 

Thorium ; yjj 


7i 

72- 

73* 

74* 

75 


14* 

,15. 


Phosphorus 

Sulphur, .. 


1 

4 

7 

9 

11 

12 
14 
16 
*9 
20 

*3 

24 

*7 

3* 

32 


7 6 * Cranium 

Copenhagen, Valdemaragade 3. 
June a3, 19x3. 


U 


75 

l 9 

80 

? 

? 

? 

f 9 

94 

96, 

102 

103 

x °7 

108 

112 

Ir 9 

120 

S Z 

133 

139 

IjO 

150 ; 
*52 
156 
166 
? 

166 

171 

173; 

J 74 

181 : ' 

184 

191 . 

*93 

*95 

*97 

200 *, 

204. 

267 

208 

225 

233 

240 


wtdekind SlB ThJ ?° ri . de * Jn Vacuum Furnace.— E. 
effMt «^,it,1i Th r de - ctrl f vacunm furnace oan be need to 
effect syntheses of simple compounds of metals of Wh 

melting-point provided that the mixture is or^sed iito 
rods and these conduct the current sufficiently THi!! 
condition is fulfilled with mature, of SSls wfth 
fc V n - ‘ h ? borides bave bee^ SepMcd 

u^nim; Z ‘i, rC0 ' , i IUra ,^ r!de i, Zl s B * i vanadium boriie.VB- 

«^S“>* de ’ V®t*' Ex P»iments with molybdenum 

and titanium were failures,- Bcriehte, xlyi., No. j. 



New Stereoscope. 
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THB SCIENTIFIC WEEK. 

{Prom Qur Paris Correspondent). 

V ' New Method to Foreteli/ t^e Weather : <o 
TdE.ODitBEET Method (Hitherto Unpublished). 
For the last few years a new method for forecasting the 
weather, the Guilbert method, has daily been enregistering 
new successes. Scientific men^ such as Prof. Bernard 
Brunber, formerly director of the Pny-de-D6me Observa- 
tory, M. Violle; the .learned physician, member of the 
French Institute, and the late Tersserenc de Bort, already 
very justly appreciated the meteorologist Gabriel Guilbert. 

Violently conttoverted by the Control Meteorological 
Bureau of France, M. Guilbert has, however, received 
; numerous encouragements from abroad. At Hamburg, 
a| Valencia in Spain, at Belt in Holland, and also ih 
Portugal, the meteorological observatories use his method 
Of foretelling the weather. 

In what does this method consist ? M. Guilbert him- 
; ^j if thus explains it to us The method of foretelling the 
weather at short spaces of time, known under the name of 
the Guilbert weather, is simply based on observation. M, 
fGuilbert believes that the wtadonthe surface of the globe 
at least appareht, of barometrical variations 
^at; tWenty*fmir hours distance. So then, according to him, 
tthera'igja relation of Cause, and effect between the speed 
"and the direction of superficial winds and the consecutive 
variation of -the pressure. Hence if is easy to conceive 
all the importance of this relation, if we consider that 
weather^io the widest sense of the word, depends,. theo- 
retically, on barometric pressure, and especially ori the 
respective dispositioh of the centres of high and low 


The essential atm of the method, is. precisely the pre- 
vision of forecast of these oscillations of pressure, to 
arrive at which it. employs a certain number of rules. 
The method is, however, extremely simple, in this sense, 
that it requires only one single observation, that of the 
wmd,.tbe easiest of all, but over vast extents as over a 
. large part of Europefor example. This method eliminates 
: all other indications ; it does not take into consideration 
; the tbermpmeu i cal or hygrorhetrical variations, the zones 
; oftafri or' of fine weather ; it leaves aside the. winds of 
mountains and high regions' as well as the atmospherical 
calorific** magnetic observations. Of all the elements 
generally considered , indaily forecasts of .the weather this 
method Utilises only the mind and the variation of 

- pressure. - 1 

, But if the fundamental basis of the method is thus very 
shnple r ^he v application^ of the., rules is more complicated 
"ahd requires a veritable study. At the outset it is neces- 
sary to discern fife different relative Ur absolute speeds of 
the surface winds, so as to discover the winds that the 
method. designates as normal and abnormal, as convergent 
and divergent; 

According to classical teaching, the wind is proportional 
to the gradient, that is to say, to, the atmospherical slope, 

- to the declivity pi the air, 'so to say, compared with the 
^ declivity of the grounds The greater the importance of 

the slope, that is to say of the gradient, so mnch the more 
does the wind acquire speed; ' Now, M. Guilbert has re- 
marked that on many days this notion was inexact. With 
a steep^ gradient, the. wind remained weak, and inversely 
blew with force when the gradient was but weak. 

- ll * a from this observation M. Guilbert has deduced the 
fundamental principle of bis method; the principle of 
normal wind* Normal wind is merely wind proportional 
to the gradient ; abnormal wind willbe so by excess if the 
,%vinc! is stronger than the gradient allows for theoretically, 
they wiU be abnormal by default if they are too weak. 

■ winds abnormal by excess determine a barometrical 
nse~, generally proportional to the abnormality observed in 
te twesHy-iour hours. Inversely the winds abnormal by 
mfmu ii^mine a. fall of the barometer. Now a deter- • 
tnmmg m these mere movements of barometric pressure * 


allows the forecast of the future of squalls, and also makeB ; 
it possible to know if such or such depression will be filled' 
up or hollowed out, and if consequently the wind is going; 
to increase or decrease. In certain circumstances, when; 
the abnormal winds by excess surround a centre of depres- ^ 
sion, this centre is completely destroyed : tempestuous^ 4 
winds sometimes— -and thus the method foretells — are fob-/ 
lowed by a perfect calm in a delay of twenty-four hours; < ; 
sometimes even in' twelve hours. It is the phenomenon 3 
called in the Guilbert method by the name of “ Compres- 
sion of the Cyclone.” 

The distinction of the winds designated as convergent^ 
and divergent is not less important. The former have. *^4 
tendency to contract the depression, to push it back, they 
constitute a resistance of the invading march of 'tbei& 
cyclone or tend to destroy it j the latter, on the contrary^ 
are attractive winds 1 they constitute centres of attraction 'p 
of less resistance : they determine the fall of the baromete^S: 
and sometimes even create a hurricane. ’■ -..v-® 

Wind, both generator of tempests and calms ; wind 
sidered as the only regulator of atmospheric present#*! 
tending ceaselessly to level if it is possible to thus express,^ 
the idea— the aerial layers, such is the directing hypothesis# 
of the Guilbert method. . ■ ? T "-'* 

The large proportion of successes obtained in the fu^ 
casts of the weather according to the above relate! 
principles shows incontestably that this point is the resuh.^ 
of mechanical effects due to the mere action of the sUrte&i 

winds/' v ' '~V\dT 

■ ' * >> , „ 

A Disease or Metals. - : 

. The first contagious disease of metals was discove 
several years ago, by some chemists, on tin. The dx$e 
of tin is now well known. Prof. Hanriot, Director ot ^ 
Metal Teats at the French Mint, has just recepriy 
covered a new disease with which alloys may be afflicted. 
The alloy (copper-aluminium), containing 97 per'.cehi-; 
of aluminium and 3 per cent of copper, which hardens the;,,-,, 
former of the two metals, is employed especiajly in tfe^/ 
manufacture of helmets and other military tweets ana t’ 
utensils. Now, in the Government stores ami depots*# 
especially at Orleans, it has just lately been observed that >j 
thousands of copper- aluminium utensils are affjfeted ftriilL" 
this epidemic disease, which spreads from onipsbjftcfr to ; 
another, corroding the mqtal and making holes in it. As/*, 
the French War Department possesses about 25 to 30 
millions worth of francs of objects manufactured with this# 
alloy, measures have been taken to discover the origin of 
the evil. MM. Hanriot and ht Chatelier, the learned* 
chemist of the Academy of Sciences, have been asked tt# 
elucidate the problem. 

According to M. Chatelier the origin of the disease is 
due , to p defect in the cold-hammering, but this opinion < 
did not resist the experiments of M. Hanriot, who noticed t 
that the copper-aluminium alloy was not stable. In certain „ 
conditions a veritable migration of the copper takes place, : 
The copper emigrates to form, wi«b the aluminium, ;* L 
bronze of aluminium (50 per cent of aluminium and 50 per 
cent of copper), which is a stable alloy. But by this 
emigration there are formed on the surface of the metal 
holes with sides sometimes as long as % centimetres. 

This disease spreads by contact, and the metal suffering 
from it looks as if it were attacked by eczema. A light 
grey spot appears at irregular intervals. The object may 
then be considered as lost and done for, as up till the 
present time no remedy is known for this singular affection. * 

A New Stereoscope. 

When you look into an ordinary stereoscope there is a 
dissociation between the convergence which is presetted : }} 
and the accommodation which is suppressed, by reason Jr**** 
the presence of the eye-glasseB. Moreover, these latf 
and their mountings are , a little Joined to the effect p 
duced, and the eyes cannot manage to get entirely ^ 
from them. Then, again,, stereoscopic images are am 
small, and it is only, thanks to the enlargement bye 



’} Efficiency of Selenium as a Director of Light. 
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lenses of the eye-glasses, that the objects are seen at their 
xeal angle; so that the vision. through a stereoscope is* as 
It were, a vision seen, through a magnifying glass/ , For 
"all these reasons the vision through a. stereoscope differs, 
sensibly froth tfteriormalvision. M. Andr6 C heron, in a 
notice sent to the Academy of Sciences by Prof. Lipmahn, 
shows that he has- managed to -construct a stereoscope 
whose aim is in a certain measure, as far as possible, to 
correct these inconveniences. The two pictures are 
projected oh to one plane by two objectives of the same 
focus.., Moreover, the two images are concentred and 
sdpbrposed on their plane of projection, thanks to the 
presence of an achromatic lens covering the two objectives 
projecting the images. On the plane of the formation of 
the images is a condensor, which makes the rays coming 
from the right picture converge towards the right eye, and 
rtfcose proceeding from the left picture towards the left eye. 
In this way the spectroscopic relief is integrally preserved 
and the eyes converge and accommodate themselves as if 
they were looking at objects really situated in space. The 
pictures are enlarged and looked at at the distance of 
distinct vision, without anything being interposed between 
them and the eyes of the observer. 

The Contamination of Milk. 

We all know how easily milk is contaminated. MM. 
Triilatand Foust^sier, of " the Paris Pasteur Institute, in a 
Wpricpn the frequency of; the contamination of fresh milk 
hy .jwater containing infinitesimal quantities of typhoid 
bacilliy have recognised that the contamination might also 
take place even, with water which from a bacteriological 
analysis might /be; declared .healthy and sound. The 
' is, Ohpercmved during the first hours of 
V^taminRtioO. The development of the culture then takes 
place quickly; as itwere, like an explosion. 

MM. Trillat and Fouassier establish the fact that in its 
turn milk may become a frequent cause of the contamina- 
tion of water in many circumstances, and this observation 
brjngs out clearly the reciprocal influence Of water and of 
milk for. their mutual typhoid fertilisation. 
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' , ' ROYAL SOCIETY. 

Ordinary Meeting, June 19 th, 1913. 

Sit Archibald Geikie, K.C.B., President, in the Chair. 

Papers were read as follows : — . 

. u Atomic Specific Heats between the Boiling-points of 
Liquid Nitrogen and Hydrogen . I. The Mean Atomic 
Specific Heat* at 50° Absolute 0/ the. Elements a Periodic 
Function of the Atomic Weights*” By Prof. Sir James 
Oewar; F.R.S. 

T Active J Modification of Nitrogen Produced by the 
Electric Discharge .” (V.). By Hon. R, J, Strutt, F.R.S. 

x. An improved practical method of preparing and storing 
nitrogen for the experiments is described. 

2. It is shown, notwithstanding criticisms, of certain 
other experimenters, that the presence of traces of oxygen 
ifi the nitrogen used is not essential, or even favourable* 
to, the phenomena. The nitrogen used; purified by cold 
phosphorus, does not contain oxygen to the extent of x 
part in xoo.ooo. Passing it over red-hot copper in addition 
makes no difference. The intentional addition of ; oxygen ; 
does harm ; 2 per cent obliterates the effects altogether. 
Hydrogen and carbon dioxide as impurities are much less 
barfoffcV but traces even of water vapour have a very bad 
■effect*''/, 

Nitrides are formed by -the admixture of active 
nitrogen with vapour of mercury, cadmium, zinc, arsenic, 
sodium, arid sulphur. These are decomposable by water 
or potash, solution, yielding ammonia. 


4. Carbon disulphide yields a blue polymeric nitrogen 
sulphide, and polymeric carbon monosulphide. Chloride 

, of sulphur gives ordinary yellow nitrogen sulphide. Stannic' 
chloride and titanium tetrachloride also' yield solid pro- 
ducts. In. the latter case nitrogen was proved to he 
present. 

5. All organic compounds tried, except- carbon tetra- 
chloride* yield hydrocyanic acid freely, but not cyanogen, 
as was proved by chemical tests. When chlorine ispresent, 
cyahogen chloride Is formed. Benzene yields (almost 
certainly) cyanobenzene. 

6. The intensity of the cyanogen spectrum with organic 
Compounds is no index of the quantity of hydrocyanic acid 
being formed. Preponderance of the red cyanogen bands 
is associated with cyanogen chloride or bromide. 

On a general view of the evidence, there does not appear 
to be any definite connection between the development 
of spectra by active nitrogen and the chemical actions in 
progress. 

u Electrical Emissivify and Disintegration of Hot Metals J 9 
By Dr. J. A. Harker, F.R.S., and-Dr. G. W. G. Kaye. 

Preliminary, experiments have been carried out on the 
volatilisation and electrical emissivity of a number of 
metals, mostly in nitrogen at reduced pressures. The 
metals were heated by alternating current and ho applied 
potential was employed. j ~ ' 

i i. The emission of positive electricity occurs, at tem- 
peratures from about iooo p to 1400° C. For metals which 
melt within this range, a sudden and marked increase in 
the positive current often occurred at the liquefying point 
—due, probably, to the sudden release of occluded gas. 

2. Oxygen appears to augment the positive current. 

3. At higher temperatures, negative electricity predomi- 
nates and increases rapidly with the temperature. The 
negative current attained, with iridium at the melting-point 
was So milliamp&res, with tantalum at 1670° C. 220 micro- 
amperes, with iron at the melting-point 90 microamperes. 
In the case of carbon in air at atmospheric pressure, an 
ionisation current of 34 amperes was obtained. 

4. The negative current at moderate pressures Appears, 
to be largely increased if the conditions are such that con- 
siderable sputtering of the metal occurs, 

5. The negative currents are probably a consequence of 
chemical reaction between the metal and the surrounding 
gas. 

6. Carbon becomes plastic in' the neighbourhood of 
2500° C. At such temperatures It also readily sublimes* 

“ Method of Measuring- the Viscosity of the Vapours of 
Volatile Liquids , with an Application to Bromine” By 
A. O. Rankine, D.Sc. 

In this method of determining viscosities the rate of 
transpiration of the vapour through a capillary tube is con- 
trolled by the vapour pressutes.of the liquid itself, a dif- 
ference of pressure being established in the process of 
virtually distilling the liquid through the capillary. . ; , v 

The pressures can be estimated without the use of 
mercury gauges — a state of affairs especially desirable in 
the case of the halogens. 

The viscosities of unsaturated bromine vapour over the 
approximate range io° C. to 250° C. have been measured, 
and, except at the lowest temperatures, are found to agree 
well with Sutherland's formula, notwithstanding the fact 
that all the temperatures are below the critical. 

The constancy of the proportion ijc*/A (1 j 0 « viscosity At 
critical temperature ; A —atomic weight), as compared With 
chlorine, has been tested, and the agreement is good. . 

u Efficiency of Selenium as a Detector of Light.* By 
E., E. Fournier d'Alb®. , - ■ 

The efficiency of a selenium preparation used as a 
detector of Hgbt is defined as the amount of additional, 
conductivity imparted to it by the unit of incident light. 

1 1 is best stated in “micro-ohms * per lumen Since many 
factors affect the efficiency of a given . selenium bridge, 
standard Conditions are chosen, chief among them being 
an illumination of one lux* The law of light action is 
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studied, and the total effect is Shown to he proportional to 

- the square root of the • incident energy, while the install - 
' taneous : effect is* proportional, to the energy. This is 

verified down t6 an illumination of 0*00001 metre-candle. 

is shown that selenium is the most efficient light detector 
known, that it is capable of discriminating' minute' ait - 
.ferencesof luminous intensity far beyond the capacity of 
fhe eye, and that, with suitable means of detecting minute 
currents, it should offer a means of testing the quanta 
theory of light by direct experiment. 

*The Hall Effect in Liquid Electrolytes.” By A. E. 
Oxley. - t ; _ 1 

Experiments have been made on aqueous solutions of 
copper sulphate, silver nitrate, cadmium sulphate, and on 
copper sulphate gel. Each substance was placed m a 
small cell of glass or mica, and was subjected to a uniform 
magnetic field, A Paschen^ galvanometer was used to 
measure the transverse potential difference. In a uniform 
magnetic field this transverse potential difference is due 
partly to a true Hall effect (depending on the difference of 
the ionic mobilities) and partly to a concentration Hall 
effect (depending on the sum of the ionic mobilities). The 
latter effect is primarily the one which has been measured 
{n this research* and the former, which is Smaller, is in- 
cluded. 'Eight experiments have been made, and the 
transverse potential differences, which changed sign on 
reversal of . the magnetic field, have been found to agree 
with the calculated values. The. relation, between the 
transverse potential difference and the intensity of the 
magnetic field, for an aqueous solution of copper sulphate, 
is, linear. 

- “ Displacements of the Particles and their Paths in some 
Cases of Two-dimensional Motion of a Frictiontess Liquid , w 
By Prof. W. B. Morton. 

« Diurnal Variations of the Earth's Magnetism produced 
by the Moon and Sun” By Si Chapman. 

u Electric Effect of Rotating a Mapieiic Insulator in a 
Magnetic Field.” By Prof. H. A. Wilson, F.R.S., and 
Marjorie Wilson. 

w Magnetic Materials in Clay wares.” By Arthur 
„ SOPWOOD. 

The author haft found that white, cream, grey, yellow, 
buff, red, or brown clay wares are feebly or moderately 
, magnetic owing to the presence of unfused grains of un- 
changed’ ferruginous minerals and fused globules of com- 
plex ferruginous silicates ; while flashed, brindled, or blue 
day wares are always strongly magnetic owing to the 
presence of complex ferruginous silicate and finely dis- 
seminated magnetic oxide of iron. 

, The origin of the complex ferruginous silicates in day- 
wazes is quite different from that of the magnetic oxide of 

- iron. While the latter is produced either by the orienta- 
„ turn 6f the magnetite, originally present in the clays, or by 

the reducing^ action of the kiln gases on the precipitated or 
colloid oxides,- hydroxides, or carbonates of iron dissemi- 
nated throughout the clays, the former are produced by 
the fusion of the granular or concretionary ferruginous 
minerals, iron pyrites, siderite, haematite, magnetite, 
biotite, &c., occurring in the clays with the surrounding 
matrix. When clays are heated in strongly oxidising kilns 
ranging in temperature from fiop° to iooo° C. they become 
magnetic owing to the orientation of unchanged magnetic 
minerals, and when heated in strongly oxidising kilns 
ranging in temperature from iooo° to 1350° C. they become 
magnetic, partly owing to the orientation of unchanged 
magnetic minerals and partly to the conversion of granular 
or ferruginous minerals to complex ferruginous silicates ; 
but when clays are heated in reducing kilns ranging ip 
temperature from 600* to 1350° C. they become magnetic 
owing to the formation of complex ferruginous silicates and 
magnetic oxide of iron. 

The amounts of the magnetic materials present in the 
different sorts of daywares made in various parts of the 
Country show that great care must be exercised in the 


selection of the materials for the construction of physic*! 
aboratdries and magnetic observatories, dr serious die* 
:mbances;may take place during observations with delicate 
magnetic instruments. 

Synthesis of the Anhydrides of a-Aminoacyl Qlucos* 
amines.” By Arthur Hopwood and Charles weismann* 

Flexure of Telescope Mirror Discs arising from their 
Weight , and its Influence upon. Resolving Power.” By 
H. S. Jones. , 

* On Fourier Series and Functions of Bounded Variation.” 
By Prof. W, H. Young, F.R.S 

* Condition that a Trigonometrical Series should have a 
certain Form.” By Prof. W. H. Young, F.R.S. 

* Trigonometrical Series whose Cesaro Partial Summa- 
tions Oscillate Finitely * M By Prof. W. H. Young, F.R.S* 

CHEMICAL SOCIETY* 

Ordinary Meetings yune 5 th, 1913. 

Prof. W. H. Perkin, LL.D., F.R.S., President, in the 
‘ Chair* 

(Concluded from vol. evil., p. 3**)* > ’ 

184; "S-Napkthot Sulphide , and isor $Naphihol Sul- 
phide ; and the Constitution of fi-Naphthol.” By Thomas 
Joseph Nolan and Samuel Smile*. 

The results of previous experiments were used in dis- 
cussing the constitution of the two sulphides. It was con- 
cluded that the normal sulphide is the true u-sulphide of 
fl-naphthol (I.), whilst the uosulphide, which is formed by 
reducing naphthasulphonium-quinone, is represented as 
in II., and may be regarded as the bydrosulphbnium- 
quinone:— 



The constitution of B-naphthol waft also discussed, and 
it was concluded that in this substance, and probably also 
in naphthalene, the hydrocarbon nucleus existB in a sym- 
metrical condition. 

185. Nitrites of Thallium , Lithium , Catsium, and 
Rubidium.” By Walter Craven Ball and Harold 
Helling Abram. 

Thallous nitrite, TlNO a > is a bright orange-red soluble 
crystalline salt. 

Hydrated lithium nitrite crystallises with 1 molecule of 
water, as stated by R&y (Proc. } 1908, xxiv., 75). 

Caesium nitrite, previously examined by Jamieson (Ami 
Chem. Joum., 1907, xxxviii., 616) closely resembles the 
potassium salt, as also does rubidium nitrite. ,, 

186. “ Note on the Fat of the Seeds of Oncoba echinata ; 
Occurrence of Chaulmoogric Acid . By Ernest Goulding 
and Noel Charles Akers. 

Samples of the seeds of the “Gorli M plant (Oncoba 
echinata , Oliver) have been received at the Imperial Institute 
from Sierra Leone, and have been examined with' the 
following results. . ... 

The seeds contained 5*8 per cent of moisture, and, on 
extraction with light petroleum, yielded about 47 per cent 
of a hard opaque white fat of a crystalline appearance 
and possessing a peculiar characteristic odour. The fat 
furnished the following constants: Dxoo 7*5*5° 0*898, 
Wn/17 +48*3°; acid value, 4*5;, saponification value, 
192*4 ; iodine value, 997 ; Hehner value, 96*5 ; Reichert- 
MeissI value, nil; unsaponifiable matter, **5 percent,, ft 
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had no definite meltihg-pomt, hut gradually liquefied above 
35 0 , and was completelymelted at ,45®. 

”■ The fatty acids obtained by hydrolysing the fat had an 
iodine value of 105% [*1d A 8 +5 2 *5°> aqd. consisted of 
a mixture of a . crystalline solid and a liquid* By pressing 
Che mixture between folds of filter-paper, a large proportion 
of ffie solid .substance could be separated, and On re-crys- 
tallisation from warm ’ alcohol it was obtained in thin 
lustrous plates, melting at 6g°. This acid gave an iodine 
value of 90*5, and |>]d/i7 +‘6o*o?; it was identified as 
chaulmoogric acid, Ci^Hsi'COaH (Power and Goruall, 
Trans . , 1904, lxxxy., 84b), by the analysis of the silver 
salt and the preparation of the methyl ester, which melted 
at 22°, and had [*]d /21 +55' 8 °v . 

The liquid portion of the fatty acids, although saturated 
with chaulmoogric apid, gave an iodine value of 122, 
showing that the liquid acids are highly unsaturated ; it 
darkened rapidly on exposure to the air. 

The investigation showed that the fatty acids consisted 
approximately of chaulmoogric acid, 87*5 per cent, and 
liquid acids, 12 *5 per cent. 

187. a A New Model to Illustrate the Walden Inversion*' 
By Wiluam Edward Garner. . , 

This model consists of a wooden ball, divided vertically 
' into three equal sections, which are bolted together jo as 
to leave a space between each. Additional stability is 
conferred on the* structure by rings situated at the top and 
i the bottom of the model. To each of the bolts, which are 
^placed as near the centre of the model as possible, is 
attached, a steel -arm, capable of being vibrated with an 
upward and downward motion. The three arms are con- 
‘ ,t§5jted; by thin Cord to the middle of a central glass or 
which paBses through the two rings. The 
imethod of attachment is seen by reference to the diagram 
':{Fig« 2). By the movement of the central rod upwards 
through the rings, the three arms are caused to move 
simultaneously, .and if this movement is made sufficiently 
great, they pass downwards into the enantiomorphous 
position. 

The Werner model, constructed by the author (Prop., 
igi2, xxviii., 65), was utilised to illustrate the change of 
maleic acid into fumaric acid, without the destruction of 
the double bond, and its employment in this connection 
naturally suggested its use in the transformation of syn- 
into antf-oximes. In the latter case the inter conversion 
of the isometide may be demonstrated in either of two 
ways, namely, (1) by the inversion of the valencies of the 
oarbon atom, and (2) by the inversion of those of the 
nitrogen atom. If both the carbon and nitrogen atoms 
undergo inversion, no change in the oxime is produced. 
The three cases are illustrated below : — 


1. H-(6)*O e H t 

• ■ &OH- ‘ H-.OH; 

• ; * \ W;B 

(jj)-OH * H0-® 

, ” a. O ft B 6 *(c)-H 

@«OH, HO*© 


The first method was easily carried out by means of the 
previously described model (loc. cit .), but in order to 
illustrate the second case it was necessary to devise a 
tervalent nitrogen model, the valencies of which could 
readily be inverted. The new model was constructed for 
this purpose (a model was first constructed in April, 1912). 
The central rod is then made of glass, , and the valency 
.arms, A, b, and c, represent the nitrogen tetrahedron of 
„ Hantzsch and Werner. Two of the valencies . of . this 
model ate connected by thin rubber tubing to two arms of 
a carbon, model, and the transformation effected, as has 
been previously described in the case of maleic and fumaric 
acids (kc > ciU). . ' _ 

.The appearance of the nitrogen model, when completed, 

. suggested to the author that it might be applied to repre- 


sent some of the properties of the asymmetric carbo 
atom ; the ends a, b, and c of the three arms, togethi 
with the end of the rod d, form the vertices of a tetri 
hedron, and consequently may represent the four group 
.attached to a carbon atom. The ease with which th| 
tetrahedron is. in verted renders the model suitable for tb 
illustration of racemisation. and Walden inversiq 


Fig. 1. 





Fig. 2. } 

phenomena. Gadamer ( Chem . Zeit* t 1910, xxxiv., 1904)) 
had previously put forward the idea which it embodies, i 
and had developed it fully to furnish an explanation or 
raceraisation, and later has extended iris theory to account ' 
for the differences in, the behaviour of silver Oxide and? 
other bases on optically active cbloro-acids (Frankland.J 
Trans,, 19x3, ciii., 722). f ‘ i 

If the model represent a chemical molecule the group d ■ 
may be replaced by another group with a change of con-1 
figuration. In order to accomplish this, according to the i 
Wemer theory {Bet., 1911, xliv., 881), the entering group t 
must approach the molecule a, b, c, d from the side * 
opposite to that occupied by the group D, and attach itself-, 
by means of its partial valencies at o'; if it is attracted 
any of the other faces, no inversion would be obtained. { 
Simultaneously with this addition, the group, at D is l 
gradually iemoved, and a corresponding movement of the \ 
other valencies occurs in a downward direction. The j 
molecule will pass through an intermediate position II M in : 
which the three valencies a, b, and c lie. in oneplane, and [ 
the fourth valency is divided into two halves at x> and X> r , i 
and. in this position the entering and extruded groups are { 
attached to the carbon atom with equal force. In other t 
intermediate positions the length of the central valency > 
above and below the ball will indicate the relative strength 1 
of the attachment of the two groups.. Finally, the groups [ 
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7 pass into the enantiomorphous position III., in which the 
group, originally attached at d, is completely removed. 

Coloured balls or paper, may be attached to the arms to 
„ represent the various groups. 

" '.(We are indebted to the Chemical Society for permission 
to use the woodcuts illustrating tjiis Paper). 
v iSS. n The Baly-Krulta Theory of Fluorescence, A 
to. A. W. Macbeth By Edward Charles Cyril 

F . f 'In. -a recent paper (Pw., 1912, xxviii., 271) A. W. 

Macbeth criticised the theory of fluorescence which Dr. 

: Krulla and the author advanced {Trans, , tgia/ci., 1469). 

. It seems that jhis criticism is based upon a misconception 
of the theory itself and of the processes which take place. 

' V .According to the theory the condensed force fields sur- 
.* rounding the molecules of a substance may be opened up 
. in stages by the influence of a solvent and of light. These 
V stages mayJbe called 1, 2, 3, 4, &c., and each one absorbs 
* tight -oT different wave-lengths, A a , A 3i X 4 , See. Whereas 
previously only two of these stages had been recognised, 
the existence; of several definite stages in the opening up 
of the condensed field of force has now been proved, and 
it is hoped very shortly to communicate the results of 
Certain observations; which clearly show how by the Use of 
suitable solvents several different stages can be produced 
absorbing different wave-lengths of light. 

Now it is obvious that in the absorption of these light 
; ; waves considerable damping must be present. If this were 
not gO it is evident that the whole substance would on pro- 
longed exposure become diactinic. This is, however, 

, absurd; owing to the damping that is present the light 
. actually does work against the chemical forces, and is 
therefore changed, probably into beat, so that as the result 
J a continuous and constant absorption of the light takes 
-place. It would seem that Macbeth has not taken this 
damping Into consideration. He states that if the sub- 
stance can exist in stages x, 2, 3, &c., these forms must 
be; in equilibrium with one another. This is not a correct 
.assumption. If the stage 3 were present In equilibrium 
,with % and a, and if, according to hypothesis, r~>3 or 
2-^3 can be produced by absorption of light a 3 , it is 
absolutely certain: that would be absorbed out of a; light 

sojKce containing these waves. It is an experimental tact 
that x 3 is not selectively absorbed as long as the solvent 
necessary is absent.. In other words, if a fluorescent 
material which absorbs \ 2 andemits x 3 is screened from 
As no trace of .selective absorption of \ 3 can be detected. 
This rules out of court the assumption that stage 3 is 
normally present in simple equilibrium with x and 2. 

' . Under the influence of the light a photodynamic equi- 
librium is set up, which is a very different thing from the 
chemical equilibrium assumed by Macbeth. 

{.Macbeth’s first' criticism therefore seems absolutely to 
f&Bi first, because hfe assumes that stages X, 2, 3 are 
' 7 in- simple equilibrium ; secondly, because he neglected the 
; .damping ; and thirdly, because he assumes that the sub' 
^stance when screened from X* must absorb x 3 . 

' - Macbeth .states further that the theory, ‘ although it 
cannot explain fluorescence, is more capable of explaining 
phosphorescence. It is now generally agreed that the two 
phenpmenaare really , the same, and only differ in the 
relafive veloeity of the two processes; absorption and 


emission. In any case of fluorescence or phosphorescence 
there are two processes ; the absorption of energy and the 
emission of energy. If the velocity of the second process 
is equal to or greater than that of the first, then the sub- 
stance fluoresces, but if the, velocity of the emission is 
slower than that of the first, then phosphorescence takes " 
place, namely, the persistence of the emission for an ap- 

f reciable time after the exciting cause has been removed, 
n certain cases the velocity of the emission of the energy 
is exceedingly small, and in these circumstances the energy 
absorbed in the first process remains stored up in the sub- 
stance for a very long time unless the velocity of the 
emission is increased by some means, such as the applica- 
tion of heat, when the phenomenon is known as therimo^ 
luminescence. There seems, indeed, no reason to assume 
any difference between the two phenomena, and if a 
theory can explain one of them, it follows that it can 
explain the other. 

According to the theory, the Btages 1, 2, 3, . . . «, 
inasmuch as they are stages in the opening up of the con- 
densed system of a single molecule, are intimately connected 
with One another, and although the process by which, X a is . 
absorbed in the T solvent is the only one Which light itself it 
capable of bringing about, yet there can, hardly be any : 
objection to the probability that the disturbance too ths 
whole system produced in this way will bring the next 
possible vibration periods into play, namely, stage 3 
followed in less degree by stage 4, and so on. j 

It is known that, given the necessary external' con- 
ditions, stages 3, 4, &c*, are characterised by, vibrations 
synchronous with Wave-lengths A^A*, &c. ; if these vibra- 
tions are brought into play by means, of some other vibra-, 
tion they will emit light of the same wave-length, , 
Macbeth seems to have fallen into an error as regards 
the relationship between the wave-length of the exciting 
light and the emitted light. In producing phosphorescence 
of wave-length a 3 , a 3 is not absorbed.. 

There does not seem to be any difficulty in reconciling 
all observations as regards the relations between tempera- 
ture and phosphorescence. In the first place, the com 
ditions .may occur When the process, 2 «-> x is very slow 
indeed, with the result that the process x — > 2 will take 
place with absorption of Aa- After some time the whole 
system will have absorbed considerable energy. On heating 
the system, or in many cases simply by rubbing or shaking, 
conditions are produced that enable the process 2 x to 
take place, with the result that a considerable amount of 
free energy escapes as heat, and the whole system gets 
disturbed, and some of the vibrations of stage 3 are called 
into play with emission of a 3 . In this process no A*- is 
emitted. . , Care must be taken not to look upon processes 
i-> 2, 2 ->3, or x->3 as being directly reversible, 
absorbing or emitting the same amount of light energy, for 
if this were so, it would simply resolve itself into a case of 
resonance phenomena. Macbeth has fallen into error here 
when he says that the reverse process 2 1 will be 

accompanied by the emission of light A*, as demanded by 
J&irchhoff ’s law. Kircbhofffs law has nothing whatever to 
do with the case* for it is not a case of black body radial 
tion. The reverse process 2 x is not accompanied by 
'emission of A a , but probably by emission of heat, arid, the, 
process is not reversible, 
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T be next paint is : Why do some substances fluoresce 
only at low temperature? when the free energy is less than 
before ? The lowering of temperature will tend to produce 
a mote completely closed system of force lines round the 
molecule. There must naturally exist a particular con- 
dition of this condensing together of the force lines for 
the particular type of fluorescence observed to take place, 
and, it follows directly from the theory that this condition 
maybe produced at low, temperatures when it does not 
exist at higher temperatures. 

It has been shown ( Trans rgrj, dii., gi) that when a 
substance is opened up by a solvent and by light, the 
amhuftt of light absorbed increases with the dilution up to 
a, maximum, after which farther dilution tends to decrease 
the amount absorbed, which is then followed by the dis- 
appearance of the selective absorption. There is thus an 
optimum condition of concentration as far as absorption of 
light is concerned., This agrees with and explains Lenard 
and KlattVand Urbain’s observations on phosphorescence,.. 


for these authors haye clearly shown that there is always a 
definite condition of concentration of phosphorescence in 
the diluent at which an optimum of phosphorescence is 
observed. Clearly at this concentration the phosphorogen' 
ha? Its closed force field just sufficiently opened up, and in 
that condition best adapted to respond to the exciting 
vibrations; in such a way that the next stages, 3, 4, 5, &c., 
'^arje"' called into play. This optimum condition only refers 

itp one particular temperature. At a much lower tempera- 
ture that condition will not necessarily give the optimum, 
perhaps, may not give any “phosphorescence at 
other; concentration will be more suited for the 

g ^^^eouditio^r and whilst this new con- 

rSence-m ^oresel^e^akes it? appearancf. 
example may make this clearer, -namely, the 
phosphorescence of strontium sulphide. Becquerel (Ann. 
Chim. Pkys 1859, £3], lv., 5) found that this material 
gives at aoo° an orange phosphorescence, and as the tem- 
perature falls the colour passes through yellow, green, and 
blue until at -20° it is dark violet. This observation has 
been confirmed for a great number of substances by 
Lenard and Klatt {Ann* Pkysih 1904* 2251 4^5i 

633). The reason of this effect is that the phosphorescent 
spectrum consists of at least five separate maxima having 
the above colours, and as the temperature is changed the 
relative intensity of the various maxima alters, and in the 
case of the strontium sulphide the tendency, with decrease 
of temperature, is for the maximum of the phosphorescence 
to move towards the shorter wave-lengths. If the separate 
bands in the phosphorescent spectrum be called A, B, C, D, 
Eytben at the higher temperatures A will be the most in- 
tense, and as the temperature falls, B, C, D, £, in turn, 
show the greatest intensity. Each of these corresponds with 
a definite stage in the opening-up process, and the optimum 
condition for each stage, provided that the quantity of 
diluent remains the same, depends on the temperature. By 
varying the conditions of diluent; similar variations in the 
gelations between the intensities of the different phos- 
phorescent maxima can also be obtained under constant 
temperature conditions. 

This fact has an important beating on the general theory. 
Since the whole phenomenon of phosphorescence is a 
property of diluted matter, and since the fall of tempera- 
ture allows more and more free energy to escape from the 
system, it follows that the lower the temperature the lesB 
is the phosphorogen opened up by the diluent. The 
observations on phosphorescence therefore run pari passu 
With the observations on absorption, for here the more a 
compound is opened up by a solvent the nearer the ab$6rp- 
tldn maximum lies to the red. In hther words, the more 
complex the solvent-solute system, or, speaking generally, 
the more complex the system of the force field dealt with, 
the nearer to the red will be its absorption and also its 
phosphorescent or fluorescent maximum. Macbeth in his 
criticism, based on the fact that some substances do not 
phosphoresce or fluoresce at ordinary temperatures ana do 


so at low temperatures, has really advanced observations 
Which strengthen and confirm;tbe theory. . ’ 

Again, Macbeth attempts to draw an analogy between 
;a spring in various stages of compression and the stages 

3 , 3* &c. This analogy fails absolutely from the start, 
because it requires the same energy in different amounts to 
obtain the spring in the different stages of compression* 
while in the real case the stages 2 and 3, &c., require for 
their actual production not only a different solvent, but 
light of different wave-length. He also contradicts himself 
here, because in order for the analogy to be, complete 
from bis point of view, the states of the, spring when in 
different stages of compression must be in equilibrium With 
one another, an assumption he made for the stages 
x» 2; 3, ,dc. 

! Two further criticisms of Macbeth still remain to be 
dealt with. First,' Nichols and Merritt’s observations that 
the position pf maximum fluorescence is independent of the 
wave-length of the exciting light, and that the latter may 
be on the fed side of the fluorescent maximum. Macbeth 
says the processes are now reversed, and A3 is being 
absorbed and emitted. This is by no means the case. 
An inspection of the absorption and fluorescent curves 
shows that these extend considerably on each side pf the 
maximum in each case. They frequently, indeed, overlap, - 
and -therefore the very fact of Nichols and Merritt’s dis- 
covery strongly supports the theory. The shape of the 
fluorescent curve is characteristic of the substance under 
the conditions of solvent and concentration; This 
fluorescence will be produced by any wave-length included 
in the absorption band, even if it happens by chance to be 
longer, than those emitted. The substance responds to , 
and absorbs the longer the wave-length, and it is natural 
to expect that it would produce the same effect as anyo tiler 
wave-length in the same absorption band. Nichols and 
Merritt also observed in the same paper {Physical Review, 
.1904, xix., 18) that if the fluorescent substance has a 
second absorption band of longer wave-length than the 
fluorescent light, the absorption of light in this second 
region does not produce fluorescence, which fact, of course, 
is in agreement with this theory, . , 

Finally, Macbeth quotes the observation of R. W. Wood, 
who showed that while fluorescing with light of definite 
wave-length a substance exerts no increased absorption of 
that light. On a theory of optical resonance “ fluorescence 
absorption” might be expected, and the fact that it has 
been proved absent argues strongly against any simple 
resonance as a basis of fluorescence; and absorption. 
Nothing whatever in the theory makes it probable that 
fluorescence absorption should take place. A criticism 
based on the fact that it does not take place seems there-, 
fore somewhat irrelevant. 

The general conception may he ^ made clearer by con- 
sidering it in the following way : — Light energy (A*) is 
absorbed and converted partly into beat and partly into 
light energy \\ 5 )* In ordinary circumstances this reaction 
is not .reversible,, because X* is not absorbed, but it might 
be considered that under certain special labile conditions 
it does become reversible. The absorption of A3 during 
fluorescence would mean that the same reaction was taking 
place in opposite' directions at the same time, and absorbing 
energy on both counts. Whether the process is reversible 
or non-reversible, there is no reason why >3 should be 
absorbed during fluorescence. 

PHYSICAL SOCIETY. 

Ordinary Meeting, June 15th, 1913. , 

Prof, C. H. LeeSj F.R.$.» Vice-President, in the Chair. 

A paper, oh “ Some Experiments on Tipfoil Contact with 
Dielectrics wasxeadby Mr. G. E. Baxrsto. 

This paper describes some experiments showing how the 
accuracy of the different kinds of electrical measurements 


io 

that are made on condensers is influenced by the use of an 
imperfect tinfoil contact, ‘ ' 

: i. In connection with the measurement of the direct- 
current conductivity of a condenser having tinfoil atma- 
tnres, the experiments of Mr. Appleyard (Pros . P hys. Soc 
1905/ xix., 724),' in which' the current a minute or two 
after the first switching oh of the current was greater, than 
that at the time of switching on, are referred to. These 
experiments go into the matter in more detail. . By 
choosing a suitable dielectric — celluloid, which has a 
conduction current of a greater value than the rate of 
change of displacement current — it was found possible to 
greatly increase the magnitude of these secondary increases 
in current* - 

At very low pressures there is very little increase of 
current, and moreover what little increase there is over 
in a few minutes, but as the pressure is increased the 
secondary , increase gradually becomes larger and takes 
longer to attain its maximum value. The maximum eflect 
was reached at about 750 grms./sq. cm., when the in- 
crease of current amounted to 40 per cent, and the time 
required five and a-half hours. At very large pressures, 
when the contact becomes an intimate one, the increase 
of current becomes smaller again and the time required 
alsosmaUer. 

If the pressure is left on and the voltage removed for 
some hburS a repeat test/follows the same course, the 
current starting at the same value and attaining the same 
maximum value.; Voltage has, therefore; quite as much 
effect as pressure in bringing about an intimate contact, 
and acts independently of U. 

/By considering the geometry of the tinfoil humps, an 
explanation of these various effects is given, and the dif- 
ferent ways in which the pressure and the voltage increase 
the degree of contact between the dielectric ana the tinfoil 
armatures are described. 

2. While considerable errors are liable to be made in 
deducing the specific direct current conductivity of a 
dielectric between tinfoil armatures, the same is not true 
for measurements of the alternating-current conductivity. 
.The influence of the bad contact is twofold. Firstly, it 
decreases the apparent capacity by inserting in series with 
the condenser under test a very large but still finite air 
condenser. This causes a decrease in the measured con- 
ductance; Secondly, because of the decrease in area of 
contact, it decreases, the magnitude of that component of 
the conductivity which is independent of the frequency— 
f.*., the purely ohmic conductivity. 

By considering the system as equivalent to a leaky con- 
denser in series with a very large capacity due to the air 
film, expressions are deduced tor the equivalent capacity, 
conductance, and power * factor, and . these expressions 
foroxsfruswfth the means of separating, out the two above 
effects. . , 

; &is shown experimentally , even under the worst possible 
circumstances, the dielectric being only lightly bound up 
with' the interleaved tinfoil, that for; telephonic frequencies 
ffie maximum difference -between the observed conductivity 
and true conductivity Is 15 per cent and of capacity is 5 
per, cent. With the condenser tightly bound with tape 
and wedges of wood inserted, the maximum difference was 
only. 4*5 per cent in the conductivity and 2*5 per cent in 
the capacity. 

3. Finally, the influence of imperfect contact upon the 
accumulation of residual charge is considered. It is shown 
that if we have a condenser with tinfoil armatures, as, for 
instance, tn the Franklin jar, with its rigid metallic 
coatings, the recovery of a residual charge is obscured by 
the presence of creeping surface charges coming out of the 
undischarged portions of the dielectric leading to an 
apparent residual charge much mote than the true residual 
charge left in the dielectric. 

P r \J‘ A. Flbboho thought the paper contained; much 
valuable information. He emphasised the difficulty and 
*WOttsnce-of getting rid of the air film. For many di- 
electrics, such as glass or indiarubher, pressure could not 
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be applied. The tinfpil could be squeegeed on to the 
dielectric when the condenser was made, or the condenser 
could be put in a vacuum subsequently. For a constant 
condenser it was also necessary that there should be no 
chemical action between the metal plates and the dielectric 
such as occurred j for instance, in the case of copper foil' 
and celluloid. He thought Mr. Bairato’s experiments on 
residual charges were, very interesting. Theorists had 
attributed the whole effect to the properties of the dielectric, 
not to the bad contact between it and the electrodes. The 
paper was also useful in pointing out the pitfalls Of ex> 
perimental work on the subject. 

Mr. R. Appleyard was glad Mr. Bairsto had adopted 
the direct reading method of examining the changes in 
dielectric resistance. The author had kept the current on 
till a steady deflection had been obtained, It was often 
more valuable to take the reading after a definite time, 
say, one minute, He did not think that the alternating 
current test in the second part of the paper had much 
bearing on the first part. The work on the residual charge 
was most interesting. 

Mr. E. H. Rayner remarked that it was assumed by all 
workers on the subject that the properties of the dielectric 
itself were not directly Influenced by pressure, whereas 
this might in itself decrease the resistance of the dielectric. 
He' would like the author to carry out pressure experiments 
on a silvered celluloid condenser. ' - , 1 ,, 

Dr* A. Russell agreed with the last speaker. Celluloid 
was far from homogeneous. The dielectric resistance was 
not a constant, but was a function of the applied voltage. 

Mr. G. L. Addenbrooke emphasised the effect of heating 
of the dielectric due to the energy loss in it. He 
also remarked that the author had neglected surface 
conduction. 

Mr. W. Duddell remarked that the paper showed the 
importance of a thin air film in the determination of the , 
conductivity and capacity of a condenser. For standard 
condensers makers knew that if the air was not excluded 
the capacity would not remain constant. If a high voltage 
were applied to such a condenser and left on for some 
time the capacity afterwards would be found to be per- 
manently altered . Even wi% as low a voltage as aoo volts 
we may get brush discharges into the air film. 

Prof, C. H. Lees expressed his interest in the third 
section. He would like to know wtijefcb#r tinfoil electrodes 
under pressure would give the same residual discharge 
curve as mercury electrodes. 

The Author, in reply to Prof. Lees, was sure it would 
give the same curve. 

A paper “ On a Method of Measuring the Pressure of 
Radiation by means of Thin Metal Foil ” was read by Mr. 
Gilbert D. West. 

The pressure of the radiation emitted by a carbon 
filamentl amp at a distance of a few centimetres is sufficient 
to cause a microscopically measurable deflection of the 
end of a suspended strip of gold .or aluminium foil, and by 
this means the radiation pressure can be calculated knowing 
the weight of the strip. The results agree to within about 
10 per cent with the energy content per cubic centimetre 
as measured by the initial rate of rise of temperature of a 
copper plate exposed to the radiation. 

The best results are obtained by working in an atmo- 
sphere of hydrogen, x cm. to 2 cm. pressure, but good 
results are obtained with hydrogen at atmospheric pres- 
sure. Air at 1 cm. to 2 cm, pressure also gives good 
results. , 

The method involves no laborious adjustments, and the 
apparatus is not seriously affected by vibration. 

Prof. C. H. Lees remarked that the point in the above 
paper, was its extreme simplicity. 

. 9’ fin some remarks communicatefl 

by Prof. Poyntmg) pointed out that the author ought to 
allow for the light reflected from the foil to the glass wall 
and back again to the foil. This would improve "the 
agreement in the author's measurements* 


Method of Measuring the Pressure qf Radiation, . 
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, jAV The mixture is pressed into 

r and heated in an exhausted ste^l tube in a porcelain 

V'tfibe-- At 12O0 0 the magnesia is reduced and the mag- 
nesium is deposited io large crystals on the cooler part 
of the tuhe. : The "reduction is practically complete- and 
COBsdtntes a useful method .of preparing magnesium. 

Formation of Humic Matter by the Action of 
Polypeptk ss upon Sugars,— L. C- Maillard.— The 
'author has already shown that humic matter can be pre- 
pared by the action of amino adds upon reducing sugars 
The reaction is due to the groups NH* and COOH, and is 
, shared by the polypeptides* which contain thesamegroups. 

, Thtts thc behaviour of glycyl- glycine exactly resembles that 
; Of glycbccOI. ' _ 

f , Bulletin de la Societe Chimique de Franc c. 

\ Vol. xiiL-xiv., No. 8, 1913. 

Solution, of Constituents of Alluvial Sand by 
; IStLbterrrmean Water. — F. Dienert.— When rain-water 
penetrates into Sand in presence of carbon dioxide it dis- 
l s olves calcium carbonate, magnesia, silica, and alkaline 
salts in definite proportions. But it has been shown that 
the water circulates m sands in presence of an insuffi- 
cient qoantitypf carbon dioxide it loses chiefly calcium 
- carbonate, verylittle magnesia, no iron, aluminium, silicon , 

jv : feolbii^ Reactionfor Detection of Hyposulphites.— 

1 Rcofij-’ Pozzi-Eseof.— Tb test for hyposulpbiteih a solution 
r volume of 10 per cent ammonium molybdate is 

added, and s cc. of pure concentrated sulphuric acid are 
rim in by means of a pipette. In presence of hyposulphite 
i>a Me coloration is produced at the zone of separation of 
the aqueous mixture and the add. .If the concentration 
M tfohypoeulphite solutionis greater than 1/5000, the blue 
^preceded by a more or less yellowish green' zone. 
/It possiblc by means of this reaction to detect the pre- 
seace of 0-00005 grm. of sodium hyposulphite. 

C i Determination of Iodine in Iodotannic Syrup.— 
Emm. Pozzi-Escot.— . A Simple and rapid method of deter - 
/ mining iodine in iodotannic syrup is as follows Twenty- 
jive of the syrup are diluted with 50 cc. of water. Ten 
; tx. of chloroform or carbon disulphide are added, then 2 cc. 

? jpj eog eentrated sulphuric acid and an excess of a saturated 
sft*6ttion,ef potassium permanganate. The iodine is thus 
“ and dissolves In the organic solvent* and may be 

de*ormiaed by means -of atitrated solution of sodium 


.. Solubility of Certain Metallic Salts of Volatile 
, , Fatty Acids In Organic Solvents.— Henri Agulfaon.— 
If the copper salt of an organic acid is produced in an 
aqueous medium by double decomposition, and the liquid 
ja then shaken with certain organic solvents, the latter in 
;msrtam case# extract ah or part of the copper salt formed. 
, «mameui*t extracted is a function of the molecular weight 
- *?±?‘ used. Thus, whatever the solvent hone of the 
salt la extracted mthecase of formic or acetic acids. With 
jaopmaatfi a fight blue coloration, appears in acetic ether, 
ffce aqueous solution remaining deeply coloured. In the 
We of butyrate an Intense Mae coloration is produced 
with acetic ether, ether* chloroform, amyl alcohol, while 


Berichte dtr Deutsche it Chemischm Qesellschaft. 

Vol. xlvi., No. 6. 

^ Vapour Pressure ot Liquid Tin Amalgams con- 
ttlnrng Small Amounts of Mercury. ^ A. Sieverts and 
a. uehme.— The vapour pressures of liquid tin.mal gams 
containing from o-8 to 8 per cent of mercury are nearly 
ptaportiosal to the concentration of the dissolved mercury 
between 300“ and 360°* and for pressures from 3-70 mm . 

.Two single series of experiments with 2 and 10 per 
-tent Hg gave the same result for 5x5° and 528°. *nda 
, ^^^^c .mter val of xy^-rSS6 mm. Hg. Thus the solution 
mercury vapour miiqoid tin follows Henry’s 
LaWg wnfle m the solution of diatomic gases in metals me 


quantity dissolved is proportional to the square root of the 
gas pressure. 

Aromatic Telluretin Compounds.— Karl Lederer.— 
The methyl ether of bromacetic acid unites with diphenyl 
telluride to give a stable , compound of formula 
(<^6H 5 )aTeBr.CH a .COOCH 3 , corresponding to the sulphur 
compound (CH 3 ) s 8BrCHa.COOH. The bromine atom 
can be replaced by chlorine, and a picrate of similar com- 
position can be obtained. The , ethyl ether of bromacetic 
acid also combines with diphenyl telluride, but the Com- 
pound formed is less stable tbahjhe methyl compound. 
When silver oxide acts on the ester of diphenyl telluretin 
bromide the bromine atom is replaced by hydroxyl and the 
ester is saponified. s / 

Tetraphosphorus Trisulphide and a new Phos- 
phorus Oxy-sulphide, P 4 S 3 0 4 .— Alfred Stock and Kurt 
Friederici.— Tetraphosphorus trisulphide is very stable in 
absence of air and moisture when the temperature is 
raised, and solid P 4 S 3 is very stable towards air. When 
oxygen is led through a solution of P4S3 in carbon disub 
sulphide in absence of moisure a new oxidation product, 
^48304, is obtained. It is a yellowish white heavy powder 
which decomposes when ' heated. It is very readily 
attacked by water, and gives a yellow solution with caustic 
soda. When ozone acts on P4S3 solutions, higher oxida- 
tion products are obtained. These resemble P4S3O4 In 
their behaviour, but give a colourless solution with caustic 
soda. - , , . - * • / 1 : r 1 f 1 v 


MISCELLANEOUS. 

Royal Society of Arts.-— The Annual Meeting of the 
Royal Society of Arts was held on Wednesday, June 25th, 
Lord Sanderson, G.C.B. (Chairman of the Council), in 
the Chair. The usual Report recording the Proceedings 
of the Society during the past year was read. H.R.H. 
the Duke of Connaught was re-elected President, with tfc*- 
usual number of Vice-Presidents and Council. Thirty- 
new Members were elected, making a total of 238 elected 
during the Session, the 159th of the Society. 

Royal Society of Arts.-— Award of Medala.— The 
Council of the Royal Society of Arts have awarded the 
Society’s Silver Medal to thofollowlng readers of papers 
during the Session xgia^'ia , 

Dr. F.- Mottwo Perkin- ^Natural and Synthetic 
Rubber.” 

-Joseph Pennell— “The Pictorial Possibilities of Work.” 

. Henry J. Wilson— “The Education and Employment 
Of the Blind.” 

E, RuBsell Burden, M.A* — “The Development of 
Research Work in Forest Products,” 

Frank Bailey, M.Inst.C.E.— “ Electric , Supply in 
London.” 

Walter C, Hancock, B.A., F.I.C — “The Physical Pro- 
perties of Clay.” 

H. V. Lanchester, F.R.I.B.A.- “The Design and, 
Architectural Treatment of the Shop.” 

F, G, Ogilvie,:C.B., LL.D. — “ The Science Museum.** 

AxelWelin, A.I.N.A.— “ Life-saving at Sea.” 

Sir Bradford Leslie, K.C.I.E., M.Inst.C.E.— “Delhi, 
the Metropolis of India.” 

J. Forrest Brunton— “The City of Karachi.** 

N. G. Cholmeley, C.S.I., late Commissioner, Magwe 
Division, Burma— “ The Oil-Fields of Burma.” 

Sir John Benton, K.G.I.E.— “Irrigation Works in - 
India-” 

W. H. Warren, LL.D., M.Inst.C.E M M.Am.Soc.C.E,, 
Dean of Faculty of Science and Challis Professor 
of Engineering, TJniyetsity of Sydney— “The 
Hardwood Timbers of New South Wales.” 

C. E. W- Bean, M.A., B.C.L.— “The Wool Industry 
in the British Dominions.” ■ 

The Right Hon. Sir Joseph George Ward, Bart*,'" 
K.C.M.G., LL.D.-~“New Zealand: an Ideal 
Place of Residence.** 
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ACTION OF SEA- WATER ON ' FLANGES USED 

■ IN, marine engineering. - 

By SERGIUS XERN, M.R., St. Petersburg, J 

Bronze flanged used in marine engineering were placed in 
sea-water (Atlantic Ocean composition) for a period of 
two months. Before suspending them in a wooden box 
by ropes, they were turned and polished. 

Composition of Flanges. 

Cu (per dent). Sn (per cent). Zn (per cent), 
i. 90*o 3*5 6*5 

a * f9’5 4*5 fro 

3* , &T° 8*o 5*o 

, 4* ■. 88*o jo*o 2*o 

: Weight of Flanges before Immersion. 

‘ •' Pound*. , ' - ’ - ■ 


2. 

3 - 

4 * 


2773 

27*82 

,27-48 

*7-55 


1 * , , ’ i . ■ ” 

h . foe flanges were taken out of the hath 
t* • On the surface they were bright; only here 

ui^jj'wa^o^seryed.' V ; 1 ", 

^ ~ ; Wtfght bif Flanges after Immersion. 

' ‘ * J Pounds. 

, . 1. .. ..... ,, 2770 

l ': 2779 

3- •• •• .. .. 27-45 

4 ‘ 

The mechanical tests of test-pieces, cast with the 
flanges, were as follow:— , ' 

Breaking strain. Elongation in % in. 

Tons per Bq. in. Per cent. 

x 5“« 34 


ESTIMATING THE QUALITY OF PAPER.* ^ 
The. Microscopical-, Physical, and Chemical Tests 
of the United States ‘Bureau of Standards.: -• 

It is a well recognised fact that ah accurate knowledge' as 
to the materials and chemicals entering into (he confehsi- 
hon of a paper is of great value to ever? paper m^X 
may be called upon to match a given sample. Mann- 
focturers at present must depend on their persohalfodg- 
ment for such information, and the ability to correctly judge 

Ttftllh 1 * 7 only . be ac ^ uired f>y tong years of experience. 

experienced man the first look at a particular 
sheet of paper reveals the general class to which, it 
belongs, whether writing, printing, wrappihg, board, <&c. 
A second glance reveals the relative grade into which the 
particular class is subdivided. This preliminary informa- 
tion at once brings to the mind of the experienced man a 
picture of the general process of manufacture required to 
produce such a paper. By the use, of his sense of smell 
he, m many cases, is able to determine whether it is 
animal sized or not ; he presses his tongue against the 
sheet and says whether it is “water-leaf” or “sized” 


2 . 

3 ‘ 

4 - 


15*68 

^577 

15*04 


28 

31 

18 


These experiments were made in order to show that the 
flange alloy No. 2* which was found by us to be the best 
for brazing purposes, corrodes not more than flange- 
alloys Nos. 3 and 4, prescribed by the Russian marine 
authorities. 


’ — — , — j w ««. 10 wttbCA-icaz or “sized” 

paper, and whether ‘‘alack,” “medium,” or “hard” 
Sized ; if a coated paper his tongue will indicate it. Unon 
closer mspectipn and a liberal use of the sense of "sight” 
5? d ., t0 ? cb ’ ^6 able to estimate the weight ier ream, 
the thickness of the sheet, the fibre composition and 
general method of treatment in the beater room, on the 
machine, and in the finishing room. He may also beable 
to give an estimate of bursting strength and general 
folding quality. The result , of this method of tertingU 
unly comparative, and therefore lacks fundamental 
necessity of numerical expression for record purposes 
At the present time there is developing, both within 
and without the paper trade, a growing interest in the 
subject of paper testing. There is a demand on the pall 
of the buyer for better methods to enable him to deter- 
mine the quality of a paper. That there is this growing 

method. nfi~. ?nbj - eCt and 3 g ^ n “ al demand for standard 
methods of testing is most conclusively shown by the work 

which is being accomplished in the commercial paper 

o“ “e B coun°” 8 “ “ Staiti " g " P “ 

This increasing general interest in paper testing has 
h«h &TT -° f , deve i 0p i ng ? series of ‘ests that apply 

both to the physical and chemical properties of a paper. : 
These tests are not meant to give absolute values, but if 
due care is exercised in the selection of a representative 
sample and m making the necessary tests, then numerical 
values will be obtained which to a large degree indicate 
something of the quality of a paper* Such a method 

bekept he 0ny meana whereb y a «cord of a paper may 

In this discussion of paper testing, it should be dis 
tmefiy understood that these tests do not cover-everv 
quality of property a paper may have. The degree with 
which one sample is a colour match for a second samnte 

The’ 'JSSPJV* W®* of th / «3* 01 ' inditffi 
The matter of finish is a second property, which so far 

cannot be expressed numerically, and for which there aw 
no physical tests. The degree with which one sample 
conforms to another m finish is purely a personal element 
and depends upon the experience of the individual, 1 


Precipitation of Aluminium Hydroxide by Bromine 
from, Aluminate Solutions. -W.-Jakdb. Bromine pte- 
ejpitatef pure aluminium hydroxide from a boiling alkaline 
aluminate solution, and the reaction is quantitative and 
can be used to separate aluminium from chromium. The 
solution containing the two metals must first be treated 
with sodium hydroxide solution, drop by drop, till the pre- 
cipitate dissolves. Then bromine water is added to the 
cold solution till the green colour is replaced by yellow. 

The solution is boiled and the aluminium hydroxide sepa- , yi ™ maivmnai, 

rates m a compact form. To remove the last traces^f wMchan^ccwLecLn^ no physical methods ' by 
chromium from the .precipitate the liquid is decanted off, ™hl.„ “ . “ _ may ba made.to determine 

and the precipitate is treated with water containing am 
monia and ammonium nitrate, boiled for a few minutes, 
and filtered off* The small quantities of precipitate 
clinging, to the walls of the flask are separated by means 
of dilute nitric acid, and added to the main bulk after 
neutralisation with ammonia. The method is not suitable 
for the, precipitation of aluminium hydroxide in presence of 
sulphuric or boric acids.— der Akadmu der Wis - 
r sense hdf ten %h Krdkau % 19x3, I. A. 


““ awwuiftW vumpariBon may De made to determine 
when a paper contains a larger amount of dirt than is 
acceptable, or just what degree of “ wild formation ” shall 

“* apa /.fr n0n T Ce E table ; , These tw ? properties of 
“™ rt . ’ and formation are left to the judgment of the 
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iecotnes undesirable Ira the particular purposes for which 
% intended, 

> Thft laboratory testing of a sheet of paper then narrows 
itself down to determiningthose properties which a 
nearly' Bxedvalue or may, :be .expressed m jtefimte 
numerical terms. These values are such that .when due 
care ts exercised, tvtooi mote individuals using the same 
methods and Samples and working independently- will 
obtain duplicate results. In other words, such methods 
very largely eliminate the personal element of the indi 
vidUal'wattfever the properties of a paper may be given a 
numerical value. • - ' , ‘ , * . 

The general. examination of paper maybe subdivided 
into three parts as follow*:— 

Microscopical examination, : 

7 . Physical tests. 

Chemical analysis. 

A microscopical examination will disclose the kind or 
MdndS.df ^bxes from which a given paper was made, and 
v 't|& experienced' man ‘will with considerable accuracy be 
/'esmlleiil to estimate the proportions of various kinds of 
f&res ziSed. The microscope also helps to indicate how 
'igii&k a stock has been beaten. 

Tltf ^ Physical propertiesof a 


weight per ream v thick- 
■ t ^ 4, folding endurance, 

iwill disclose the amount of ash 

t and Mndtrfslse used. A chemical - 

cagaioa aaBc also give much information in regard to 

; eofeitea used. . Ail of this information is, of the utmost 
determining the quality of a paper, 
purpose of a microscopical examination is 
; tb detwmgm wfaat fibre or fibres were used in making a 
: paper f and then to estimate the relative proportion of each 
" on ja boafsoiioo per cent for the total fibre composition. 

fksch^M* examination requiresthe following apparatus : 
:7 fceefafts, test-tubes, slides for microscope, two long pointed 
.Steel dissecting needles, Bunsen burner, and tripod stand 
other means of heating sample), one large bottle of a 
%per cent solution of caustic soda, one small bottle of 25 
■ v,ier' Cent hydrochloric acid, six small dark coloured glass 
yhattfes* with dropping stoppers for stains, small pieces of 
^'gher paper, and a microscope which for ordinary work 
; S fetmid be capable of magnifying about forty-five times. 
7 The fiinocite ^mtcroecopfe wSH fee found to be best 
skied for estimating work where it is desired to study the 
markings and special characteristics of a fibre, then, a 
capable of magnifying from 150 to 200 times 


, wwww kv mvui . _ 

7 As ah vegetable fibres are highly transparent and almost 
entirely colourless, when seen - under the microscope, ft is 
Very necessary to use some staining solution to colour the 
fibre moider tp bring out their size and shape andgeneral 
markings. The best stain for this purpose is the so-called 
“Hfirrbm’g " stain, which is what is known as a selective 
stain, that is, it has the property of giving a yellow colour 
to most uncooked fibre, such as mechanical wood; 

1 chemical woodpulps are coloured/ in indigo blue ; and 
oottoh, linen,. and .some other fibres are. coloured in 
wine red. ■- ' ' ” J * , 7 

' The staining solution is made up as follows :— ' 


Solution A. 
Zinc chloride . * .. .. .. 

Water preferably distilled) 


20 grms. 
20 cc. 


Solution B. , 

Potassium Iodide .. .. .. a-r.grms. 

Iodine crystals ... ,' 4 .. o*tgrm, 

’■'"l Water (preferably distilled) .. . „ 5^0 cc. 7 - 

^Dfesolye A by adding the water to the zinc chloride in a 
ffaaa beaker. . 

Biwpfcpe B by adding a few drops of the water to the 
potas^m Mke and iodine crystals in a glass beaker dnd 
ante* dissolving add the remainder of the 5 cc, of water. 


The two solutions — A and B — are then mixed 
together and allowed to stand for twenty-four hours to 
settle* after which the clear liquid may be poured off and 
divided between two, of the dark glass bottles with the 
dropping stoppers. All iodine solutions.will fade in light, 
and should, therefore, be kept in. the dark as much as 
possible* ‘ v 

It is a very good plan to use two more , of. the dropper 
stoppered bottles to keep a concentrated solution of zinc 
chloride and water in one, and a concentrated solution of 
potassium iodide and iodine in water in the second ; .these 
two solutions will be found handy in adjusting the 
Herzbeig stain. , , 1 , ir 

The preparation of a sample of paper for the microscope 
is as follows s— Several small pieces of paper of about the 
area of a cent are cut from different parts of the sheet of 
paper ; these pieces are then placed in a beaker and 
covered with £ per cent, caustic soda solution, the, whole 
mass is then brought to boil over a suitable heating 
device. After boiling for about a minute, the liquid Is 
poured Off and some tap water added to wash out the 
caustic soda, and two or three drops of a 23 per cent 
hydrochloric acid solution added to neutralise the 
alkali. 

The slightly acid solution is then poured off and enough 
of the small pieces of paper is pinched off and rolled Into, 
a ball of about the size of a pea. This small ball of pulp 
sbould.be well rolled between the thumb and finger and 
then placed in a test-tube and the test tube about half 
. filled with water. Care 'must be exercised to rinse the 
hands after .working each sample, to . keep from contami- 
nating the sample following. The test-tube is then shaken 
vigorously until the paper has been entirely broken up 
and the fibres are well separated. A few fibres are next 
removed on the. point of the microscope needle from the 
test-tube, and a small sample is placed on each end of one 
of the microscope slides. The slide should be .held in the 
holder over some black surface, as it is, a great help to the: 
eye to look at the white fibres against a black background. 
The .wet fibres on a slide may best be dried by covering 
them with good filter paper and left for a few minutes to 
dry in the air. , . 

The fibres are thoroughly dried aitp£fr drop of the 
Hewberg stain is added, and tbttf tini^es are well 
u teased” out by the u&e oftwo microSope needles, a 
cover-glass la placed upon fhe fibres and well pressed 
down, all the stain pressed out around the edges of the 
glass being removed with filter paper, and the slide polished 
with paper or cloth. 

The slide is next placed under the microscope* and after 
studying -the various fields an estimate of the proportion 
of each of the various kinds of fibres may be given. 

It is best to use four stains for this work* that is, each 
stain is of slightly different strength, as each one gives the 
best results on certain fibres. For example, a stain that 
clearly brings out the wine-red colour on cotton and linen 
fabrics, as a rule, usually does not give the. best blue 
colour on bleached soda and sulphite pulp ; the same stain, 
on ground woodpulp has almost no effect at all. 

In making up a stain to produce the best colour on 
the particular fibre, the following points should be 
remembered: — 

Two or three drops of water added to a goodBtain for 
rag and bleached chemical wood will tend to fade out the 
wine-red. colour, the blue colour will remain nearly un- 
changed, and, the yellow colour on ground wood will be 
brought out very much clearer. In other words, a good 
rag stain, when used on ground wood, produces almost no 
conjuring of the ground wood fibres. 

The addition of two or three drops from the bottle con- 
taining the concentrated solution of iodine and potassium 
iodide, in water, will produce a deeper wine-red on rag 
fibres* while the addition of a few drops of concentrated 
solution of zinc chloride in water will produce a deeper 
blue on chemical wood fibres, ^ 

It should be remembered that these iodine solutions 1 
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will contitraaUy fade out, and that the best results may 
only be obtained when the stains give the proper 
colours; ■ V; 

; . The; easiest and best way in which to secure a stain of 
tberightcolouring capacity is ter keep on hand the. following 
■ ptfips: Bleached soda and sulphite pulps,, unbleached 
sulphite, ground wood, 'and beaten rag stock. The rag 
stock may most easily be secured by using a sheet of good 
quality of filter paper, which is always made from u all 
rag ” stock. Now take small bits of the bleached soda 
and bleached sulphite pulp and thoroughly mix them, 
after first separating them in water in a test-tube. Place 
a Small sample on a microscope slide, thoroughly dry the 
fibres, add one drop of stain, separate fibres with- the. 
needles, place Cover glass in position, and place slide 
under microscope. Each fibre seen should be of a blue 
colour, the sulphite fibres appearing much wider and 
, longer than soda fibres, and should show a lighter blue 
colour, as the fibre is more translucent than a soda fibre, 
^rhile the soda fibre should take a darker blue colour. 

Soda and snlphite fibres should show a slight colour 
difference, and soda fibres being coloured a darker indigo 
blue, while sulphite fibres should be coloured a lighter 
indigo blue. If this colour difference is not clearly 
brought out, then either water or zinc chloride solution 
Should he added, depending bii whether it. is desired to 
weaken or deepen the colours* 

Some rag fibres should now he added to the test-tube* 

’ and a second slide made up, using a bottle of stain which 
is intended to produce best results on mixture of rag and 
Wbodpulpa. This second stain is adjusted by adding 
water, zinci chloride, or ipdlne-potassium-iodide, or all as 
, be; heeded, finjil the three, fibres, soda, sulphite, and 

third stain s^oulff^e preparedfor such papers as may 
^ contain ground wood by using mixture of ground wood 
and unbleached sulphite, and then adjusting the stains to 
give the best colours. The proper yellow for ground wood 
is the lemon yellow, never an orange yellow, as then the 
sulphite pulp is too slightly coloured and ground wood 
estimates are necessarily too high. 

The experienced man may by using this method get 
some very surprising results. The Bureau of Standards 
believes that in papers containing mixtures of rag and 
bleached chemical wood, a careful microscopical estimate 
-is well within 5 per cent of the correct fibre contents. For 
papers containing ground wood, especially where the per- 
centage of ground wood is high, then the degree of 
accuracy is within 10 per cent of the correct fibre 
contents. 

For laboratory use, the quickest sheet weighing device 
is the quadrant paper scales, so graduated that the corre- 
sponding ream weight — either 500 or 480 sheets — is read 
off directly in pounds. 

Thickness of a paper may best be determined by the use 
of ~ a spring micrometer haying a hand that travels around 
a circular dial. This dialjs graduated into thousandths of 
an inch and may be read to ten thousandths. In using 
such a gauge care should be taken to see that the pressure 
on the paper is constant, and also that the pressure 
surfaces are large enough not to compress the paper. 

The bursting strength of a paper is determined with a 
machine by which the paper is firmly clamped against a 
rubber diaphragm, through which the pressure is applied 
to a circular area of the paper measuring one square inch. 
The actual pressure of the liquid under the rubber 
diaphragm required to burst the paper is registered on a 
carefully calibrated pressure gauge, reading pounds per 
• square Inch An average of ten readings is taken as the 
Correct, bursting strength. 

: The r tensile strength of a paper is determined upon a 
suitable machine, ; capable . Of - accurately recording the 
\ tension required to break a strip of paper, when held at, 
each end by suitable clamps, and the clamps are moved 
' apart until breaking of the. paper occurs. * 

The folding endurance : is measured on a machine in 


which a strip of paper of definite size is clamped. The 
clamps are held apart Under definite tension and. the paper 
is caused. to bend back and forth upon itself until the 
fibres Wear through , at line of folding. The number of 
double folds is recorded automatically by a suitable 
device. ^ _ - ' . ‘ _ , - 

Expansion of a paper may be determined by submitting 
the paper to different atmospheric conditions and noting 
resultant size of sheet at each change in the atmosphere. 

The measure of absorption of a paper is the height to . 
which, in a given time, a liquid will rise by capillary 
action, when one end of a vertically held. strip of paper Is . 
immersed m water. This test, as well as all physical 
tests, must be made under a uniform condition of 
humidity* 

The work of the paper laboratory at the Bureau of 
Standards comprises the testing of papers for the govern- 
ment service and the general public ; also a study of 
methods of paper manufacture for the purpose. of ob- 
taining information of value in the preparation, of govern- 
ment, paper specifications. Information thus obtained is 
also at the disposal of the general public who may be 
interested in selling or baying paper under definite require- 
ments. 

Itis not the intention of this bureau to go into general ; 
commercial paper testing, for the reason that there are 
regular commercial laboratories that are well equipped to . . 
do this work. Tests in dispute between outside parties 
will he taken np as an absolutely disinterested referee ; in 
such case the bureau will very willingly give all possible 
assistance. 

The equipment of the paper laboratory is at the service 
of the paper manufacturer as well as the user of paper for 
the investigation of problems of wide general interest, and 
it is desired to impress upon the trade and the general 
public that they are always welcome to snch information 
as we may possess, provided such information does not 
come to Us in a confidential manner. ; 

The United States Government throughout its various 
branches consumes 40,000,000 lbs. of paper each year. 
This large amount of paper includes almost every grade 
or kind on the American market. The acceptance or 
rejection of such a large and varied amount of paper 
necessarily involves good judgment on the part of the 
paper inspector, together with an intimate knowledge of 
the manufacture of all kinds of paper, and a knowledge of 
the various uses to which each grade may be put. Is it 
reasonable to expect to find one or even two men who 
combine such a knowledge ? 

It is the firm belief of the Bureau of Standards that all 
manufacturers and users of paper will readily recognise - 
that a correct set of definite chemical and physical tests, 
when carried out under uniform conditions, will give more 
reliable results than could be obtained in any other way. 

It is also the belief of the Bureau .of Standards that a 1 
knowledge as to the nature of our methods of paper 
testing, as well as the manner in which a paper specifica- 
tion is developed, will tend to convince the trade of the 
fairness with which this work is carried on. 


Royal Institution. — A General Meeting .of .. the - 
Members of the Royal Institution was held bn July 7th, 

Sir James Crichton-Browne, Treasurer and Vice-President, 

In the Chair. Prof. E. Rutherford was elected a Member. 
The Chairman announced the decease of Her Grace the ' 
Duchess of Northumberland, and the following resolution 
was passed unanimously : — Resolved, That the Managers 
and Members of the Royal Institution of .Great Britain 
at the General Meeting this day, desire .to. record, their 
sincere sympathy and condolence with bis Grace the Duke 
of Northumberland, President of -the Royal Institution, 
and with the House of Percy* pn the decease of Her Grace . 
the Duchess of Northumberland, 
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A GASEOUS SPRING CONTAINING A HIGH 
PERCENTAGE OF HELIUM. 

ByJS< CZAKO and L. LAUTENSCHLAGER. 

Since 1895* when Ramsay (Chemical News, 18951 
151) first succeeded in isolating helium, this gas has been 
found in a large number of minerals, wells* and in gases 
issuing from the earth’s crust. Of those who subsequently 
took up the subject after Ramsay, Prof. .Kayser, of Bonn 
(Chemical News, 1:895, lxxii., 89; Ckem . Ztg., 1895, 
S. 1547)* was one of the first to identify helium in natural 
gaseous springs. By an examination of the hot springs of 
Wildbad, a resort in the Wurteraberg division of the Black 
Forest, he succeeded in obtaining from 430 cc. of a sample 
of the gases, which chiefly contained nitrogen, 9 cc. of 
rare gases containing helium and argon, which corresponds 
to ar'i per cent rare gas content. 

During some researches which we have lately carried 
out, and which we have already published along with a 
detailed description of the apparatus and experiments 
fSievefcing and Lautenschlager, Phys. Zeit ., 1912, xiii., 
*043,; E. Czak6, ZeiUAnorg . Cftem ., 1913, Bd. 83), we 
were able to repeat the investigations on the gases ob- 
tained from the' hot springs of. WiTdbad. Commencing 
with about 1800 cc; of the gases, we obtained, as the mean 
of several concordant analyses, the following figures (which 
are corrected for the . presence of air) 1—279 per cent 
carbon dioxide, 94*94 per cent nitrogen, 1*56 per cent 
-argon, and 071 helium, thus giving us a value of 2*27 per 
cent for the rare gas .content, a result which agrees 
satisfactorily with that obtained by Kayser. 

Since the researches of Kayser are undoubtedly of real 
historical importance in the development of the study of 
the rare gases, we greatly desire to have this short note 
published in the columns of the Chemical News. 

Chemi^ches Institut, Tecbnische Hochschule, 

Kwlsruhe (Baden), May, 1913. 


THE SCIENTIFIC WEEK. 

(From Our Paris Correspondent ). 

Wireless Telegraphy in France and Abroad. 

A recent statistic, drawn up by the International Bureau 
of Berne shows that France, the cradle of wireless tele- 
graphy* is at present relegated to the ninth rank as to the 
number of radiotelegraphic stations opened to the public. 
It is Canada that possesses the largest number of wireless 
telegraphic stations open to the general public. Canada 
has 32 stations. England holds the Second place with 25 
posts, then comes Russia ^ with 22, Germany 20, Italy 20, 
Brazil 16, India ii, Spain 2, France 8, Denmark and 
Norway each 8, Japan 7, Ac. But it must be noticed that 
over- and above her 8' public posts, France possesses ix 
radiptelegrapbiCBtations for the War Department, the Navy, 
and the schools.' But if France is in a state of evident 
inferiority as to the number of wireless telegraph Stations, 
her situation still more precarious if we consider the 
number of wireless telegraphy posts on vessels and com- 
mercial liners. Whereas England has 590 ships supplied 
with Hertzian posts and Germany 253, France has only 90 
vessels that afe supplied with radiotelegraphy. The number 
of radiotelegrams exchanged between the ships and the 
French posts of wireless telegraphy has increased from 876 
in 1908407694 in igio, 4022,304^1 1911, and 33,786 in 
1912. The number of words Tadiotelegraphed^ in igii 
reached 238,615, and 371,895 in igi2. It is especially the 
post of Sainte Marie de la Mer, near Marseilles* that has 
received and transmitted the greatest number of wireless 
telegrams. This increase of traffic led the postal adminis- 
tration^ to consider the advisability of the installation of a 
new wireless telegraph post at Marseilles; 


, .New Method for Measuring Altitudes. 

Explorers often experience great difficulties in deter- 
mining the altitude of mountains. M. Alphonse Berget, 
Professor at the Oceanographic Institute, Paris, in a work 
presented before the Academy of Sciences, has just indi: 
cated a simple method which renders it easy to calculate 
heights by means of the barometer- The employment of 
a table of logarithms is not necessary ; two operations only 
are sufficient to enable one to measure altitudes rapidly. # 

The formula employed is simple ; the height that is 
being sought is equal to the relation of the difference of 
pressure existing between, the two places of which one 
wishes to measure the altitude, and the mean pressure 
between the two stations, multiplied by the sum of the 
mean temperature with a constant of 269. This product 
is multiplied by the coefficient 30. This formula may be 
thus represented : — 

Z a 30.JL (T - 269). 
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By the help of this formula the altitude calculated is 
equal at about 1/500 m. to the result that would be 
found by the formula of Laplace. 

The Disappearance of the Spots of the Sun. 

Quite a whole school of meteorologists wish to connect 
the atmospherical phenomena with the Bpots of the sun. 
It is the spots or the facutee which, it appears, are the 
cause of tempests and storms and even of earthquakes. 
When considerable spots are to be seen on the sun we may 
infallibly expect most direful catastrophes. Whether they 
will take place in France, in Europe, in Asia, or America, 
is not generally stated with any great precision, but if there 
is an earthquake in Japan, terrible cyclones in the West 
Indies, and storms and tempests in Europe, according to 
meteorologists these phenomena are incontestably due to 
the presence of spots in the sun, with the presence of 
which they coincide. The same coincidences are re- 
marked for the changes of temperature. If it is hot, It it 
because a spot is passing on the solar equator. If it is 
cold, it is because the spots are absent or far removed 
from the median zone of the sun. If it rains in Paris, why 
then it is because a large spot has bean perceived. , But if 
the weather is fine, the sun is pure and shines without spot 
or facule. It is thus that everything relating to the 
weather is explained by the solar spots, but (and the ques- 
tion is one that is at present being discussed) when there 
are no spots what weather is to be expected ? 

According to M. Bailland, Director of the Paiis Obser- 
vatory, there have just been seventy days without any 
solar spot. So, then, ought not atmospherical life to be 
suspended, so to say, since the primary cause of rain, wind, 
seismic phenomena, as well as storm phenomena, no 
longer exists ? Logically, then, perpetual fine weather 
should reign here below ; we should now have a general 
calm, since all atmospheric perturbation of ariy importance, 
originates from the solar spots, and these spots are absent. 

, Unfortunately for these theses, or rather these hypo- 
theses, the world has not Btopped going , round during 
these seventy days of solar serenity. In France, as all 
over Europe, and in the whole world, there have been rain, 
storms, cyclonic and calm periods, and even important 
seismic shocks, from which especially the inhabitants Of 
Bulgaria have suffered. 

Consequently, since these terrestrial phenomena have 
taken place just the same without solar spots as with 
them, it becomes logical to conclude that the solar 
phenomena known by the name of spots or facula have no 
action whatever of cause and effect upon atmospheric 
variations ; there are only coincidences, the strongest 
earthquakes, and inversely we may observe tempests and 
seismic shocks, more or less formidable, although no spots 
may be visible. That is what has just taken place in this 
present year 1913, and is what will happen Again in some 
future year of the present century or in the year 2000, 
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either sooner or later; they are simple coincidences, 
nothing more.- 

As to being able to determine from an examination of 
; the eon whether the summer of 1913 will be warm or cold, 

, it would be as easyor not to foretell from the same spots, 
whether on such and such a day it would be fine or not. 
First ,of all, it would be necessary to know whether on 
that day there are to be spots or not now this prevision 
is almost impossible. The observers of the sun certainly 
do good work from a scientific point of view ; what can 
be more beautiful than the study of the Royal day-star of 
our astronomic system ? But when it comes to applying 
these studies to the forecast of the weather , either at short 
or long distances of time, why the heliacal science must 
refrain from pronouncing a judgment. Let solar astro- 
nomers be contented with foretelling magnetic fluctuations 
from the sun's spots ; that is already a very fine result, 

. but they had better not venture to foretell the state of the 
. , weather* It is an art, as said Lavoisier, that has its 
principles and its rules; but both are only on the surface of 
the earth and not in the depths of the heavens, nor in the 
mysteries of the Infinite. 

The Speed of Glaciers. 

■- “The Speed of Glaciers in Winter and the Inanity of 
;tbe Therpaic Theory of their Progression," such is the 
title of a study that has just been published by M. Valfot, 
Director of the Mont Blanc Observatory. From the 
numerous observations made by M. Vallot at the “Sea of 
Xde”:in the massure of Mont Blanc, it appears , thaj: no 
calorific variation either diurnal or annual can penetrate 
Jntothe interior mass of the glaciers, and that it maybe 
, considered as a river that is flowing on in its bed under the 
Simple influence of weight, with a speed that is not sensibly 
different in winter to what it is in summer. 


The Luminosity of Animals. 

Many animals possess the power of becoming luminous 
at will. Glow-worms are the most striking example of 
this curious phenomenon. Many fish that live in the deep 
seas possess this same power of becoming luminous. 

Scientific men have vainly tried to explain the mechanism 
of this luminosity. Prof. Armand Gautier has just com- 
municated to the Academy of Sciences a notice of MM. 
Ville and Denien, of Montpellier, who explain this pro- 
duction of light by the oxidation of a substance secreted 
by luminous animals, called lophine. This organic azoted 
Substance, under the influence of oxygen, emits a visible 
luminosity. Potash, in the presence of catalytic elements, 
such as the ferruginous matters of the blood, likewise pro- 
. vokes the oxidation of the lophine, and consequently forms 
light. Oxygenated water has also the same property. 

In the organisms it is the unstable oxygen of the tissues 
Catalysed by the ferruginous elements of the blood that 
produces the oxidation of the lophine, and renders animals 
luminous. 


Metallic Beryllium. — Fr. Fichter and Kas. Jablczynski. 
— Metallic beryllium can be prepared by the electrolysis of 
a fused mixture of. x molecule of NaF and 2 molecules of 
BeF a . By repeated centrifugation of the impure prepara- 
tion in a mixture of ethylene bromide ana alcohol the 
comparatively light metal can be separated from the oxide 
which is present as impurity. The melting-point of beryl- 
lium is 1280° -t 2 °°* The fused metal , is very , hard, 

‘ scratches glass, and is only slightly marked by a file. It 
is, steel grey in colour (not silver-white, as Debray has 
stated). . The specific gravity is 1*842 and the atomic 
volume 4*94. < The resistance of beryllium towards water 
is caused by a layer of oxide formed on the metal. Hot 
nitric acid, either concentrated or dilute, readily dissolves it. 
—BerkhU, $dvi n No., 7. 


PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Ordinary Meeting , June ig th t 1913. 

Prof. W. H. Perkin, LL.D., F.R.S., President, in the. 

Chair. 

The President announced that, in future, a list of the 
papers to be read at each Ordinary Scientific Meeting will 
be advertised in the Morning Post on the Wednesday 
previous to the day of meeting. 

Messrs. A. J. Berry and R. Robison were formally 
admitted Fellows of the Society. 

Certificates were read for the first time in favour of 
Messrs. Alan Milsom Bailey, Lanhill, Chippenham ; 
George Bernard Butler, 10, Malvern Street, Elswick 
Road, Newcastle-on- Tyne; Alexander Houghton Hay, 
Essex Wharf, Narrow Street, Lirnehouse, E. ; Harold 
Frank Tayler, 105, Barrow Road, Streatham, S.W. 

A ballot for the election of Fellows was held, and the 
following were subsequently declared duly elected : — 
William Love Biggart ; Archibald Joseph Brooks ; William 
Rhys-Davies; Jack Cecil Drummond, B.Sc.; Horace - , 
Freeman; Roy Gongalves Glenday, B.A.; James Joseph 
Hutchinson ; Victor Lefebure, B.Sc.; Duncan James 
Macnaughtan ; GhUlam AH Mahamadi ; Marius Maxwell ; - 
Ralph Richard Oliver ; Percy Bernard Phillips; William 
Gilbert Saunders; Montagu George Smith; Ebenezer 
Rees Thomas, M.Sc.; Percy Cyril Lesley Thorne, B.A.; 
Jeremiah Twomey, M.Sc.; John Stewart Walker ; Edwin 
Longstaff Watson ; Ernest John Wilson, M.A. ; Thomas 
Howard Young. 

Of the following papers, those marked * were read 

*189. “ Absorption Spectra and Chemical Reactivity . 
Part III. Trinitrobenzene , Trent troanisole, and Picric 
Acid,” By Edward Charles Cyril Baly and Francis 
Owen Rice. 

"The absorption spectra of trinitrobenzene, trinitroanisole, 
and picric acid were described, and it ^as shown bow the 
closed force fields surrounding the molecules of these sub- 
stances are opened up by the use of various basic solvents. 
In a previous paper (Trans,, 19x2, ci., 1469) a theory of 
fluorescence was put forward based on the existence of 
several stages in the opening up of these closed systems. 
Whereas previously only one stage had been recognised, 
three stages have been proved to be produced with the 
three trinitro-compounds. It was shown how the results 
explain the formation of the picrates of the hydrocarbons 
and the nitration of the aromatic compounds. 

Discussion. 

Referring to the views on the origin of residual affinity , 
advanced by Prof. Baly, and to the remark tbait previous, 
explanations were “ not satisfactory and connected,"' Dr. 
FlArscheim said that he was unable to discern any sub- 
stantial difference between Prof. Baly's views and those be 
had himself published years before. In support of this be 
read some passages from one of his papers (Joum,pr. 
Chetn,, 1907, [ii.j, Ixxvi., 185), in which the idea of an 
equilibrium between the combined and free affinity of an 
atom was clearly developed. He had repeatedly referred 
tc this publication in subsequent communications to the 
Society, and based on it some further chemical generalisa- 
tions; some of which he had already been able to confirm, 
by chemical experiment. 

Prof. Baly had merely used different words to express 
the same meaning. Thus, the term “ force lines ” used by 
Baly had already been previously employed by Hugo 
Kauffmann as a synonym Tor the term “ chemical ene’rgy" 
adhered to by him (Dr. Flurscheim), and it was difficult to 
imagine chemical energy, acting otherwise than m force 
lines* . Similarly, the term “principal and secondary 
valencies," introduced by Werner and used by Prof. Baly, 
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was, when applied to the problem ef residual affinity, 

, merely a synonym for the term “ affinity ,r used by htm 
{Dr. Flurscheim). - . „ r _ - 

J .He would therefore be glad to know m what way the 
mews published by Prof. Baly differed Irom, and repre- 
sented an advance on, those which he had himself published 
previously. 

*ioo. “Derivatives of o-Xylene. Part V. 5-Bromo* o’ 
^Xylenol ana 6-Bromo^-Xylenol” By Arthur William 
Crossley and Dorothy Jessie Bartlett. 

5- Bromo-o-4-aylenol t prepared byreplacing the amino - 
group in 5 -amino-o-4-xylenol by bromine, crystallises in 
glistening needles, melting at 8o°. The benzoyl deriva- 
five forms transparent plates, melting at 51 0 , and the 
Or-nitrobenzoyl derivative crystallises from ethyl acetate 
in transparent, rectangular plates, melting at 151—152°. 

6- Bromo-o^xyUnol was prepared from 5-nitro-3-o- 
xyHdineby replacing the amino-group by a bromine atom 
and the nitro-group by hydroxyl. It separates from light 
petroleum (b. p. 80— ipo°) in masses of silken needles, 
melting at 103°. The benzoyl derivative crystallises from 
methyl alcohol in transparent, six-sided plates, melting at 
£5°, and the o-nitrobenzoyl derivative forms glistening 
needles, melting at 13a?.' 

« The Presence of Neon in Hydrogen after the 
Passage of the Electric Discharge through the latter at 
low Pressures.* Part II. By John Norman Collie 
/ and Hubert SuttonPatterson. 

Since the authors 1 former communication on this subject 
(Trans. t 1913, ciii., 419), many further experiments have 
been made. . That electrodes are necessary for the pro- 
duction of neon and helium has been disproved ; for if a 
powerful oscillating discharge be passed through a coil of 
wire wound round a glass bulb containing a little hydrogen, 
helium with some neon can be detected in the residual 
hydrogen. It Is necessary to free the gas in the bulb as 
* completely as possible from mercury vapour. The 
'experiment was frequently repeated in the same bulb, and 
even after many weeks’ working, helium and neon could 
still be obtained from the apparatus. The hydrogen and 
mgpgen used. in these experiments was repeatedly tested in 
quantities up to 100 cc., but not a trace of helium or neon 
Was found. The experimental bulb before use was heated 
tQ 25cP and washed out with oxygen ; the oxygen residue 
did not show the presence of either helium or neon. 

Also an apparatus was made where the tube through 
which the discharge took place was surrounded by a 
vacuous outer tube. The wires connected to the elec- 
trodes in the inner tube passed through the outer tube in 
glass tabes,, so that there could be no discharge from any 
electrodes in the outer vessel,; in this case, also, helium 
and some neon were found in the outer vessel. The above 
experiment was made in the following manner. After the 
tube had been externally heated and pumped Until no more 
gas would Come off, a strong current was passed. At once 
hydrogen began to be evolved from the electrodes ; this 
was pumped off, and an electric spark passed through it to 
see whether any oxygen was present. A very small con- 
traction occurred ; 4*6 cc. remained. This was then 
gradually put back into the tube, whilst a powerful current 
was passed through the tnbe, which was at the same time 
externally heated with a gas flame. At the end of three 
hours 3 sparking, 2*2 cc. of gas remained. This was again 
put back into the tube ahd the sparking repeated ; at the 
end of another three hours it had shrunk to about i*o cc., 

and by further treatment it went to 0*4 cc. This hydrogen 
contained a trace of neon. At this point a crack appeared 
' in the inner tube. From the outer tube only 0-4 cc. had 
been pumped off; this contained both helium and neon. 
The inner tube was broken up at once, the two aluminium 
electrodes were put into a hard glass tube, and fused by a 
blowpipe In a vacuum ; 0*2 cc. of hydrogen was collected. 
The glass ends of the inner tube were powdered and also 
feeated by means of a blowpipe in a bard glass , tube that 
had Men entirely pumped out. Too snail an amount of 


hydrogen to be measured was pumped off. From the 
above experiment, 4 , 6-ro=3*6 cc. of hydrogen bad ap- , 
parently disappeared. In the capillary tube between the 
two ends of the inner tube same black substance had cob,, 
lected where the tube bad been very highly heated by. the 
electric discharge. This substance was carbon, for on 
beating it with a little oxygen it suddenly burnt away with 
a bright flash, and the oxygen gave a milkiness with baryta 
solution. Many experiments have also been made with a 
double tube so constructed that mercury can be run up so; 
as to fill the outer vessel, and drive the gas, there up into 
a small capillary tube with a platinum Wire fused through 
the end of it. The gas can under these conditions be 
examined by means of an electric discharge from the 
platinum wire to the mercury. During the whole of an 
experiment gas is perpetually appearing in the outer tube. 
It consists largely of hydrogen, together with traces of 
helinm and neon, and of a gas that gives a spectrum of 
carbon. If it is sparked it rapidly decreases m volume, 
usually to about one-half and sometimes even less, the 
carbon spectrum almost entirely disappears, and the 
hydrogen (and the traces of helium and neon) remain. 
This same phenomenbn also invariably occurs when 
testing for helium and neon. After the residual hydrogen 
has been exploded with excess of oxygen, and the residual 
oxygen has been absorbed by charcoal cooled in liquid air, 
the gas that remains should be pure helium or neon or a 
mixture of the two. The spectrum, however, is always a 
carbon spectrum, and it is only after sparking for some 
time that the carbon spectrum goes and the pure' spectrum 
of helium and neon takes its place. There is always at 
the same time a diminution usually of over 50 per cent in 
the volume of the gas. This gas also is produced in the 
bulb, round which a wire has been coiled, and through 
which an oscillating discharge has been passed. It also is 
produced in a tube containing a piece of platinum foil, 
placed in the focus of a concave cathode of aluminium, 
bombarded by cathode stream, so that it becomes red-hot. 
At first, hydrogen is given, then hydrogen mixed with 
helium and some neon, then less Hydrogen and helium, 
and some of the gas already mentioned that gives a 
carbon spectrum. After this apparently no more helium 
produced, but ah increasingly relatively larger amount of 
the gas giving the carbon spectrum. If this gas la sparked 
in contact with mercury vapour, it almost instantaneously 
disappears, and it has Heed found impossible to reproduce 
it, by heating the tube, or varying tb&jbressure in the tube. 

As it can be separated from the hy^ogen in which it is . 
found by exploding with excess of oxygen and removing 
that excess by means of charcoal cooled with liquid air, 
it appears to be a highly uncondensable gas, and not 
readily oxidised. This' result, taken in conjunction with 
the fact that it gives a carbon spectrum, is very difficult to 
explain. It is possible that this gas may be the same as 
that discovered by Sir T. J. Thomson and called by 
him X 3 . ■ ■ 

Various experiments have also been made with 
electrodes other than aluminium. In the case of copper,, 
interesting results were obtained. The hydrogen seemed 
to disappear more rapidly than when aluminium electrodes 
were used. Possibly this is due to the fact that a riiore 
powerful current can be passed through the tube, and the 
electrodes therefore heated to a higher temperature. The 
splashed copper was in parts of a black colour. Even 
after as much as 5 cc. of hydrogen had been absorbed by 
a tube, no amount of heating made the gas come off again. 
The copper splash was dissolved in aqua regia and 
evaporated to dryness, some water and a little hydro- 
chloric acid added, and the clear solution of the copper 
salt was then tested with barium chloride, A small, white 
precipitate was obtained. This has been repeated many 
times ; the copper splash always gives this precipitate. 
Presumably it is barium sulphate ; but it is somewhat 
difficult to prove the presence of sulphur in the minute 
amount produced. The actual amount from four different 
experiments weighed about one-tenth of a mitiigrm. 



Action of Ozone on Cellulose. i§ 


Some of Jt was heated with a little sodium carbonate and 
carbon, and gave a faint brown stain on silver ; also, with 
hydrochloric acid, a very faint , odour of hydrogen 
sulphide. As ordinary glass contains traces of sulphur, 
fourmore experiments were made, with lead glass tubes 
that are quite free from sulphur. Again in every case a 
precipitate was obtained in acid solution by barium 
chloride. Three other tubes with respectively magnesium , 
platinum, and palladium electrodes all gave this precipi- 
tate. Every conceivable precaution ^was taken to test the 
- metals, the reagents, and the electrodes for sulphur, .and, 

' except in the case of soda-glass tubes, _ sulphur was 
. invariably absent. . 

The results at present arrived at from the experiments 
given in this note are the following : — 

(1) Electrodes apparently are not necessary for the pro- 
duction of the helium and neon. 

. (2) Hydrogen in considerable quantities can he made to 
apparently entirely disappear in tubes through which a 
, heavy discharge passes. 

(3), A gas is produced in the tubes that gives a carbon 
spectrum. It entirely disappears when sparked in contact 
with mercury. It is not readily condensed by charcoal 
cooled in liquid air, nor easily oxidised by sparking with 
oxygen. 

1 (4) When copper,. platinum, palladium, or magnesium 

are splashed off in an ordinary vacuum tube containing 
hydrogen, something is produced that, after dissolving in 
^aquaregia, gives a precipitate In acid solution with bannm 
/chloride.- ' \ ■ ' - ’ ' " . ' ' 

_ • Note. — Only one of the authors (J. N. C.) is responsible 
for the statement that the metallic splashes give, after 
^solution in acSa, a precipitate with barium chloride. 

. -S&^'th^papcr read lie has made further experiments 

^ob&biy accbunt-forlts production. _ . ; - v *“ - -] 
t (1) Copper electrodes were used. \ The solution of the ; 
splash in acids was evaporated in silica vessels. &o 
precipitate was obtained* \ 

(2) The same tube was used again, and the solution of 
the splash was divided in half. One half (a) was evapo- 
rated in glass test-tubes, the other half ( 5 ) was evaporated 
in silica vessels : (a) gave a precipitate , (b) gave no 
precipitate . 

A blank experiment was made with the acids and con- ~ 

, , siderable evaporation in glass test-tubes, and a precipitate 
. was obtained with barium chloride in acid solution. 

* The hydrochloric acid had been boiled with, and then 
distilled from, solid barium chloride, and the nitric acid 
had been treated in the same way with barium nitrate. 

There also might be another explanation of the precipi- 
tate. The copper electrodes were sealed to the platinum 
by a little silver solder ; some of the silver splashes off ; 

. this gives silver chloride, that on evaporation with strong 
/hydrochloric acid dissolves, and is reprecipitated on 
dfintion and addition of barium chloride. 

;Z''*Ip2, “ The Rotatory Dispersive Power of Organic 
l ^mpounds* Part III. , The Measurement of Magnetic 
/ Rotatory Dispersion,” By Thomas Martin Lowry. 

A description was given of apparatus and methods for 
the measurement of magnetic rotations over a wide range 
of the visible spectrum. 

*193, “ The Rotary Dispersive Power of Organic Com - 
pounds ♦ Part IV. Magnetic Rotation and Dispersion in 
some Simple Organic Liquids .” By Thomas Martin 
Lowry. 

Numerical values were given for the magnetic rotation 
and dispersion in (1) inactive primary alcohols, (2) active 
.secondary alcohols prepared by Dr. R. H. Pickard, (3) 
fatty acids, including active valeric acid, (4) ketones, 
(5) esters and paraffins prepared by Prof. Young,. (6) 
carbon disulphide. 

*194. The Isomerism of p’Azophenol BY Philip 

: .WlLFREB ROBRRTSON, 

I- Azophenol, HOCsH^N : N*C6H 4 *OH, as ordinarily 
prepared, forms yellow crystals containing one molecule of 


water ; there appear, however, to be two yellow modifica- 
tions, one of which yields, oh heating, the anhydrous com* 
pound as a dark green, the other as a brick-red variety. 
Both of these forms have been shown to be stable in dry 
air under ordinary conditions ; at higher temperatures the 
red- is converted into the green, the transition temperature 
being about 50°. This is possibly not a case of poly- 
morphism, ^because the difference seems to persist in, 
solution. " ’ ‘ 

In addition to this u-azopbenol, Willstatter has obtained, 
by oxidation and subsequent reduction, a modification, 
a red substance incapable of being reconverted into the ~ 
original compound by physical means. Hantzscb has 
shown that both substances have exactly the same 
absorption spectra, and calls this a case of bomo- 
chromisomerism. ' 

The chemical reactions of the two substances have now 
been examined. On brprnination, they yield different 
tetrabromo- derivatives, melting at 252° and 271°, and these 
have also identical absorption spectra. On nitration, 
a -azophenol yields a tetranitro-compound (I.), whilst the 
^-modification, even with considerable excess of nitric 
acid, forms only a disubstituted derivative (IL) ' ' 

NO a NOiv 



it is possible that this difference is : due to stereo- . 
sOraerisra, as is Indicated in the above formulae. 

Discussion* , k ./ - 
Prof. Mbldola considered that Dr. Robertson had made' 
out a good case in favour of the stereoisnieriem of the two 
forms in the sense of their being the syn- and aniLmodi* 
fications. He had ho doubt the author had considered the 
possibility of quinonoid isomerism, since one-half of the 
molecule admitted of such rearrangement. He. asked 
whether this point had been tested by checking the mo- 
bility of the hydroxylic hydrogens by preparing the methyl 
derivatives, and, if so, whether the two isomerides gave 
isomeric or identical methyrderivatives. 

In reply to Prof. Meldola, Dr. Robertson said that the 
fact of the two isomerides having the same absorption 
spectrum precluded the possibility of either possessing a 
quinonoid constitution. The author differed from Prof. 
Baly in his contention that an equlibrium mixture in, sola- 
tion might yield two different substances on -removal of the 
solvent, according to whether one started from one or the 
other isomeride. 

*195. “ The Action of Ozone on Cellulose . Fart TV;. 
Cellulose Peroxide ” By Charles Doreb. 

Ozone acting on purified cotton-cellulose was stated to 
furnish a peroxide, recognised by its oxidising action on : 
otassium iodide solution (Trans , , 19x2, ci., 498). Doubts 
aving been cast on the existence of this product, the ques- 
tion has been reinvestigated. In the absence of water* a 
small amount of peroxide alone is produced^ but in air-dry 
material the. quantity of peroxide formed is very much 
greater, and at the same time the solid insoluble, 
acid and oxy cellulose are formed (loc, cii.). Tb <5 amount 
of “ active oxygen ” fixed by air dry cotton, mercerised _ 
cotton, and lustra-cellulose after eighteen hours’ ^exposure 
to ozone was 0*0056, 0*0166, and 0*0248 per cent respec- 
tively. The peroxide is slowly decomposed on treatment 
with water, hydrogen peroxide being, produced. It is 
decomposed to the extent of 25 per cent, after heating for 
two hours at 37 0 , and almost entirely after two hours at 
95 0 . The activity soon disappear if the material is kept 
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in the air, but persists forsome weeks in a dry atmosphere. 
The peroxide acts strongly on a photographic plate, sharp 
negative images of the fibres being obtained in twenty 
days at 14 0 ; or in six hoars at 37 0 . These properties 
recall the 'photographic action of the natural^ woods 
described by Russell {Phil. Trans., 1904, cxcvn., 281, 
and were shown to be due probably to a similar 
cause, namely, the gradual production of hydrogen 

^The^question of the position in the cellulose complex at 
which the peroxide oxygen may be attached was discussed, 
together with the part played by the peroxide m the oxida- 
tion of cellulose by ozone. 

Discussion. 

Mr. C. F. Cross believed that the author’s paper would 
be found to explain these observations in terms of a cyclic 
formula for the Unit (C6) constituent group of the cellulose 
complex with the “ potential M unsaturated position. 

He called attention to current articles by H. Gebhardt 
{especially Chetn. Zeit ., 1913, xxxvii., 663), discussing the 
constitution of cellulose from the point of view of its 
'affinities for colouring matters. This author arrived inde 
: pendently at similar conclusions. 

*106. “ Sylvestrene. The Constitution of d-Syhestrene 

. audits Derivatives.” By Walter Norman Haworth, 
William Henry Perkin* jun., arid Otto Wallach, 

■ The authors have been engaged on a detailed investiga- 
, tion of d-sylvestrcne, prepared from the dihydrochloride 
by the elimination of hydrogen chloride, and they find 
that it is mainly a mixture of A* ^-‘9- and 
mentbadiene. 


CH^H^-CH^H-CMeaCl 
Sylvestrene dibydrocbloride. 


-compounds. _____ ffjfflgSgV - 

The properties of dihydroisoindole thus prepared agree 
with those given by Gabriel and Pinkus ( Ber ., 1893, wi,, 
2210) and by Frankel (Ber., 1900, xxxiii., 2809). As stated 
by the latter, methyl iodide reacts .with dihydrorsoindole, 
giving a mixture ot. the hydr iodide and the methiodide. 

N- w e thy Idihy drohoindole is a colourless oil with a strong 
basic odour, and boils at 195 — 196*7750 mm. It is very 
soluble in water, and readily distils over in steam, sepa- 
rating in the distillate as a sparingly soluble hydrate* 
which contains two molecules of water,. 

The compound also reacts vigorously with methyl 
iodide, giving a quantitative yield of the methiodide (m. p. 
246°). Thi3 is identical with the methiodide obtained 
under similar conditions from dihy dr 0* join dole. 

This electrolytic reduction process renders simple the 
preparation of woindole bases, which have hitherto been 
obtained only by somewhat laborious methods. The 
authors are engaged in an investigation of these bases, 
and are carrying out experiments with a view to apply the 
reduction process to a variety of similar imides. 

199. “The Action of Sulphur Dioxide on Copper at 
High Temperatures.” By Clifford Morgan Stubbs. 

The depression of the freezing point of copper by dis- 
solved sulphur dioxide has been found to be about 2*54 
times that expected if the molecules of the gas remained, 
intact in the solution. This result can be explained on 
the hypothesis of a partial reaction of the dissolved gas 
with the molten metal according to the equation’, 
6Cu -h S0 2 Cu 2 S -f- 2Cu a O. 

Complete reaction would give three times the depression 
calculated from the molecular formula S0 2 . 

It has been shown that this hypothesis of an equilibrium 

CH *<CHrCH!> CHCMe:CH » 

' A 1 : 8 •'9-m-Menthadlene. 

"*■ CH5^*^^CH-CMe:CHa 

46:8; 9.#»-Menthadiene. 


They have also prepared a large number of derivatives | in the molten metal can be brought Into harmony with the 
of sylvestrene and determined their constitutions. solubility results of Sieverts and Krumbhaar. The 

. equilibrium pressures of sulphur dioxide in the uhivariant 

197. “The Refractivities of Acenaphthene and its system Cu, Cu 2 0, Cu 2 S ,(all as solids) have also been 

Monokafagen Derivatives." By Holland Crompton and measured between 700° and 1050°, the pressure rising in 
Wilhelmina Rebecca Smyth, this range of temperature from less than one atmosphere 

The following values have been obtained for the to about seven atmospheres, 
molecularrefractions of acenaphthene and its monohalogen 2Q0 The change of Colour of Metallic Haloid Solu- ■ 

derivatives:— M M Hons." By Charles Scott Garrett. 

, . . ®* *• Solutions of coloured metallic haloids in general’ undergo 

Acenaphthene . . . . . • 50*84 51*33 52*84 . considerable changes of colour on varying the concentra- 

3-Chloroacenaphthene .. 55*53 5 6 *°7 57*55 tion, temperature, or solvent, as well as on the addition of 

3 Bromoacenapbthene .. 5 8 '97 59*5® 55 22 colourless haloid salts. The phenomenon is connected with 

3*Iodoacenapnthene .. 63*42 64*10 66*02 the presence of varying valency in the parent metal. 

The molecular refraction, Me, of acenaphthene, calcu- . lt was pointed out that these changes most probably are. 
lated from that of naphthalene, is 50*94, and in the case of du ?J° th ? formation of complex radicles of ; two types, 
.the halogen derivative the values calculated for the acidic and metallic radicles, and by quantitative spectro-. 
.molecular ref ractions from that of acenaphthene agree with photometric measurements it has been shown how these < 
the observed. There is therefore nothing abnormal m the * w0 of complex formation may be distinguished, 

behaviour of these compounds. Copper haloids form acidic complexes, whilst chromium. ’ 

. . haloids form metallic complexes, but the solvent must be 

198. “The Formation of Cyclic Bases from Aromatic regarded as playing some part in the change. 

Imides * (Preliminary Note.) By Edward Hope and Bands of selective absorption due to the complexes were 
Frederick Russell Lankshear. * found in the case of cupric bromide, cupric chloride, and 

The authors have studied the electrolytic reduction of nickel bromide solutions, by photographing the saturated 

phthalimidine and of N-methylphthalimidine (prepared aqueous solutions in very thin layers, 

from phthalimide and N-raethylphthalimlde respectively). In the typical cases of copper and chromium haloid 
and have succeeded in obtaining excellent yields of solutions it was shown that the various parts oJ the 
dihydroisomdole (I.)andN-methyldihydrowoindole (IT.):— absorption spectra may be attributed to various entities in 

the molecules of the salts. 

O CH*. /\ CH 2 20I \ “ Hydroxy azo-compounds. The Action oj Semi - 

^\£JH I SNMe carbaxide Hydrochloride on the p- Quinones.” By Isidor . 

CH2 / t 1 cHa' Morris Heilbron and James Alexander Russell. 

Henderson. 

I* - As indicated in a recent communication (Pm?., 1912 
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xxviii., 256), (he condensation products obtained by the 
action of semicarbazide hydrochloride on the ^-quinones 
in equimolecular quantities must, from spectrographic 
evidence, be ; regarded as hydroxyazo- derivatives* A 
further examination ol these condensation products has, 
however, made evident that under certain conditions a few of 
these hydroxyazo-compoiinds undoubtedly react tauto- 
merically as semi-carbazones. The authors find further 
that on salt-formation the by droxyazo- compounds assume 
a quinonoid constitution, as is proved by the great simi- 
larity of their absorption curves with the typical quinorie, 
cetraphenylqumodimethane. This compound shows a very 
characteristic band of great persistence in M/iq,ooo 
solution, differing in position from the band of />-beazo- 
quinone and its homologues, but resembling closely the 
absorption curves of the nitrophenol salts, and the authors 
adduce from, this that such salts are undoubtedly 
quinonoid. , 

A direct relationship has also been found to exist 
between the molecular weight and position of the absorp- 
tion band in this series of similarly constituted compounds* 

202.. “The Alkaloids of Ipecacuanha.", (Preliminary 
Note). t By Francis Howard Carr and Frank ,Lee 
PVMAN., 

In spite of the .medicinal importance of ipecacuanha, 
very little is known about the alkaloids which it contains* 
'although tht subject has. received a considerable amount 
Of 'attention^ A number of earlier investigations we r e 
carried Out with a purified amorphous; total alkaloid,for- 
:theriy known as ‘‘emetine,” but later Paul and Cownley 
(Pharm. jfburn,] ^894, [iii.j/xxiv., hi) showed that this 
.product contains at Jeast two alkaloids, emetine and 
tbj^liattq^bdng ^ phenolic .base, and described 
sqfpararion and 'purification. They 
jiprlbti jecf " fb ^emefcl&e tbr formula CgoH^OaN* or 
^|H»04NaV' and the cephaeline, C28H40O4N2 or 
C14IH40O4N2; whilst O: HesSe (Pharm. jfourn., 1898 
[iv.]i vii., 98), repeating the work at their request, pre- 
ferred the formula C30H42O4N2 for emetine and' 
C28H3BO4N2 for cephaeline. Hesse showed that emetine 
contains four methoxyl groups, whilst the results for 
cephaeline lie between those required fqr two and three. 

The subject has recently been reinvestigated by Keller 
(Arch. Pharm., 1911, ccxlix., 512), who has brought out 
the important result that emetine forms a nitrosoamine, 
and therefore contains an imino-group. He regards it as 
a. secondary tertiary base, containing two methoxyls and 
at least one hydroxyl group. 

In the course of an extended investigation of these 
alkaloids, the authors have obtained results having an im- 
portant bearing on the constitution of emetine and 
cephaeline, and think it well to record briefly at the present 
stage some of their principal conclusions. 

A large number of analyses of emetine, and of its 
, hydrochloride, hydrobromide, hydriodide, and nitrate have 
now been carried out, and these indicate the formula 
Ca9H 4 o0 4 Na for this base. This formula is also in better 
Agreement on the whole with the few results obtained by 
previous investigators than any of the formulae suggested 
by them. Cephaeline is probably correctly represented by 
the formula C28H 3 80 4 N2. These formulae, which are 
supported by molecular-weight determinations, indicate 
that each alkaloid contains two nitrogen atoms. 

In the stable neutral salts, the bases are combined with 
two equivalents of acid. Evidence of the existence of 
basic salts has also been adduced. In each base both 
nitrogen atoms are present as imino-groups ; and these 
alkaloids are therefore disecondary bases. 

Emetine contains four, and cephaeline three, methoxyl 
groups, whilst the latter also contains a phenolic hydroxy] 
group. All the oxygen atoms contained in them are thus 
accounted for. Both alkaloids are optically active, the 
bases being lasvoratatory, emetine haying [a]© -22°, and 
cephaeline (a]© -18 0 , whilst the salts are dextrorotatory, 
anhydrous emetine hydrochloride {*],© + 16 0 corresponding 
with [a]p +i8 D for the basic ion. 


Emetine yields, on oxidation with ferric 1 chloride in 
aqueous solution, a, scarlet, crystalline hydrochloride* 
which is termed rubremetine hydrochloride . Being formed 
by the removal of eight hydrogen, atoms from emetinfej 
it has the f ormula C29H3a0 4 N 2| HCl,6H20. It melts at 
127— 128* (corr.), contains four methoxyl, groups, and is 
monobasic. When emetine is oxidised with a large 
amount of potassium permanganate in aqueous acetone 
solution, 6 : 7-dimethoxyfioquinoline-i-caiboxylic acid is 
formed, identical with the substance previously obtained 
by Goldschmidt by the oxidation of papaverine ; 
m hemipinic acid has also been observed amongst the' 
oxidation products. 

b Cephaeline, on oxidation, behaves differently from eme- 
tine, ferric chloride giving rise to two crystalline oxidation 
products : — (i.) a hydroch!oride t 

melting at 249— 250° (corr.), and containing three methoxyl 
groups but no hydroxyl group, (ii.) a hydrochloride y 
C17H21O6N , HCUHaO, melting and decomposing at 158° 
(corr.), alter drying at 100®, and containing two methoxyl 
groups and a hydroxyl group. 

A crystalline N-methyl derivative of cepbaeHne»n>efting 
at 194° (corr.), has also been obtained.. 

The results are being elaborated and extended, and it is 
hoped to communicate them fully to the Society later iri 
the year. ~ ^ 

203. “ DibenzoyldiamtHoacctic Acid? By Paul Haa§. 

When j-bydroxyJbippuric acid— , ■ - 

C6H 5 -CONH-CHjOH)-CO*H, 
is heated to 150°, it is converted intodibenzoyldiaminbacetic 
acid, tC6H 5 ’CO*NH)2CH*CGaH, in a 40 per cent yield r, 
the latter substance, oh hydrolysis, decomposes into 
benzamide and glyOxylic acid. ' ; 

204. u The So-called Calcium d-DiglyOerylpkosp fiats ?' 
(A Correction.) By Frank Tutin. 

In a paper published by the present author and Mr. Hanh ■ 
(Trans . , 1906, Ixxxbc., 1754), a calcium salt, melting at 
249—250®, was described, which, on hydrolysis with dilute 
acids, gave a small yield of fi-glycerylphoBphbric acid. 
Analyses , of the calcium salt mentioned gave results in _ 
harmony with the conclusion that it had the com- 
position Ci2H 2 80i6PaCa, provided it were assumed that, 
thirteen molecules of water of crystallisation were also 
present. It was therefore regarded as hydrated calcium 
0-diglyceryIphosphate. 

It has now been ascertained that this conclusion cannot 
he correct, since the calcium salt in question contains 
chlorine (about 38 per cent on the air-dried material). 
This fact, however, does not affect the identity of the 
j3-glycerylphosphoric acid prepared by the hydrolysis of 
the calcium salt, the formation of which was one of the. 
objects of the above-mentioned investigation. 

205. “Same Derivatives of Desylamine .” By Alex. 

McKenzie and Fred Barrow. — '■ C 

The authors have studied the conversion \of, phenyl- 
aminoacetic acid into desylamine, with the primary object 
of aiding an investigation, which is at present in progress, 
on the isolation of the optically active modifications of the 
base. 

fl-Phthalyliminophenylacetyl chloride, when acted on by 
benzene and aluminium chloride, gave desylphtbalimide 
(compare Pfaehler, Ber., 1913, xlvi., 1700), from which 
desylamine can be obtained. 

A mixture of desylphtbalimide and dibenzoylstilbene 
was produced by the interaction of desyl chloride and, 
potassium phthalimide in presence of nitrobenzene at 
150 — 160 0 . 

2:4; 5-Tiiphenyloxazole was prepared by the dehy- 
dration of benzodesylaroide and concentrated sulphuric 
acid. 

The action of various Grignard reagents on desylamine 
hydrochloride has also been investigated. 

, (To.be continued). 
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NOTICES OF BOOKS 


-Iron atid Sieel. By 6 . F. Hudson, M.Sc., A.R.C.S., 
^with -a Section on Corrosion by Guy D. Bbngough, 
M,A., D.Sc. .London: Constable and Co., Ltd. 1913* 
' The aim of this book— to put before students and practical 
men the elementary principles of the metallurgy of iron 
and steel— is well fulfilled, and it can be recommended as 
a .good introductory text-bosk, describing the outlines of 
foundry practice, the properties of irons and steels, and 
the constitution of the iron-carbon alloys. The photo 
micrographs of the latter are well reproduced, and a clear 
explanation is given of the construction and interpretation 
of equilibrium diagrams. Dr. G. -D. Bengough has con- 
tributed to the book a chapter on the corrosion of iron and 
Steel, in which a full Teview is given of modern work and 
theories on the subject. 


I 

The Function and Scope of the Chemist in a Pharmaceuttca 
- Works. By Charles Alexander Hill. London * 
The Institute of Chemistry of Great Britain and Itelatid’ 
* 9 * 3 * ^ 

“This lecture, which was delivered before the Institute in 
March, 1913, discusses aome aspects of the work of a 
chemist in pharmaceutical works. The manufacture of 
pharmaceutical chemicals and preparations is treated in 
outline, and some account is given of the different processes 
involved. The control of raw materials, finished products, 
&c., is discussed shortly, and the effect of the analytical 
control of, commercial products is made the subject of 
some practical remarks. The investigation or research 
work which may fall to the lot of a works chemist is con- 
sidered, and the part he can play on the commercial or 
less technical side is also pointed out. The lecturer aimed 
at stimulating the activity of the works’ chemist, and 
showing by actual examples how the man who has had a 
laboratory training but no experience in a factory may 
apply his knowledge to the best advantage of himself and 
his employer. 


The Qualitative Analysis of Medicinal Preparations , By 
TL C. Fuller,. 1 LS. New York: John Wiley and 
Sons. London : Chapman and. Hall, Ltd. 1912. 

The task of determining the constituents of a mixed 
medicine is one which is exceedingly tedious and compli- 
cated, and ordinary text-books of analysis are of very little 
use, since they take no account of. the possible mutual 
, action upon one or another of the different drugs, which 
may be present, while the numerous articles on the subject 
which. have appeared in periodical literature are widely 
scattered and difficult of access/ The author of this book 
has worked out a: systematic scheme by which a medicinal 
preparation can usually be completely analysed, the in- 
gredients being first separated into large groups, then into 
smaller groups, and finally identified as individuals. Some 
of the tests are new, while others have been brought 
together from various sources, and the scheme is really 
comprehensive, including all the usual medicinal 
substances. 


Dairy Technology. By C. Larsen, M.S.A., and W M - 

White, B.S. New Yoik : John Wiley and Sons. 

London: Chapman and Hall, Ltd. 1913. 

This book treats of the technology of the dairy, the pre* 
paration of dried and condensed milk, renovated butter, 
and various other dairy products. Analytical methods 
and the more purely scientific side of the subject are not 
treated in it, and throughout American methods and 
practice are chiefly discussed. But inspectors, dairy 
owners, and the marketers of dairy produce in this country 
cau learn something from it* Copious statistics of city 


milk supplies are given, and plans for the improvement of 
the conditions under which milk, &c., is sold are suggested* 
The pasteurisation of milk is discussed, and the advantages 
and disadvantages ot the process are compared at length, 
while methods of standardisation of milk and cream are 
also described, with plenty of numerical examples- -The 
making of ice-cream both on the small and large scales 
is fully treated,. and chapters are added on the important 
and growing industries of. the manufacture of milk sugar, 
casein, milk powders, and the preparation of fermented 
milks. 


Service Chemistry. By Vivian B. Lewes, F.I.C., F.CJ 3 ., 
and J. S. S. Brame, F.C.S. Fourth Edition. London: 
Edward Arnold. *913. 

The importance of a knowledge of chemistry and metal- 
lurgy to naval and military officers is nowadays fully 
recognised, and the earlier editions of this book met with 
a well-deserved success which will undoubtedly be shared 
by the latest issue. The authors have kept the balance 
very well between the purely scientific side of the subject 
and the technical applications, and the discussion of every 
practical problem is led up to by a thorough explanation 
of the principles involved. The nature and, causes of 
explosions and modern explosives are fully treated, and 
fuel problems, the corrosion of metals, the properties of 
alloys, boiler incrustations, and kindred subjects are dis- 
cussed with special reference to the knowledge of them 
which the naval or military officer should possess. 


The Journal of the Alchemical Society . Edited by H* 

Stanley Redqrove, B.Sc. (Lond.), F.C.S. Vol. 2 . 

Part 3, London : H. K. Lewis. 1913. 

The Alchemical Society was founded in 1912 for the study 
of the works and theories of the alchemists, and some in*, 
teresting papers have been read before its meetings and 
subsequently published in the Journal. An ably written 
paper by Mr. Sijil Abdul-Ali on “ An Interpretation of 
Alchemy in Relation to Modern Scientific Thought” is 
contained in No. 3 of the Journal* together with an abstract 
of the discussion which followed the reading of it before 
the Society. 


Blue Book of Safety Appliances . London and Glasgow 
Messrs. Wallach Bros., Ltd. 

This booklet contains fully illustrated particulars of the 
patent oxygen apparatus designed by Messrs. Wallach 
Bros., Ltd., as well as many different kinds of helmets, 
masks, and other safety appliances, first aid cabinets, &c f 
A copy of the' memorandum by H.M. Chief Inspector of- 
Factories as to the use of water gas and other gases in 
factories and a very favourable report by Mr. B. H, 
Thwaite, C.E., on the various appliances are reproduced. 


Die Fabrikation der Tonerde . (“The Manufacture o* 

Clay”). By Dr. phil. A. Bergb. Halle-a.-S, : Wilhelm 
Knapp. 1913, (M. 3.80). - 

The great advances which have been made in recent years 
in methods of manufacturing clay are well described in this 
monograph, .which is designed to meet the want which has 
for some time been felt for a concise handbook on the 
subject, which, while not entering into full details,. gives a 
clear and adequate summary of modern developments of 
the indust^ The preparation of clay from bauxite is 
naturally given special prominence, and the treatment of 
the raw material, the ignition process, extraction of melt, 
&c., are carefully described. A short account is given of 
the uses of: clay, including fused clay and artificial gems, 
and the preparation of aluminium metal is very briefly 
treated. 
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CORRESPONDENCE. 


HUMPHREY OWEN JONES -MEMORIAL FUND. 

_ s : ' ' ' To the Editor of the Chemical News* V 
Sir,— The Committee "formed to carry out the generally 
Expressed desire that some suitable memorial of the late 
Humphrey Owen Jones, F.R.S., should be established, 
has received subscriptions amounting to about £3600. If 
is proposed to devote the sum collected to the endowment 
of a teaching post in Physical Chemistry in the University 
of Cambridge. , 

The Committee desires to close the subscription list at 
the end of this month, and requests further intending sub- 
scribers to Bend their contributions to the account of the 
H, O. Jones Memorial Fund, Messrs. Barclay and Co. J a 
Bank, Cambridge, before that date. — X am, &c., 

William J. Pope, 
Chairman of the Committee. 

The Chemical Laboratory, Cambridge, 

July 7, 1913. 

CHEMICAL NOTICES FROM FOREIGN 
, ' SOURCES. 

Comptes Rendus Hebdwnadaires des Stances de P Academic 
des Sciences. Vol.clvL, No. 16, April 21,1913. 

I l ^etf^-sailkyiation of Cy cloh exan one and £-MethyI- 
^ciohexanone, and Tri -alkylation of Menthone.— A. 
"Haller. — By the help of sodamide it is possible to replace 
-all the atoms of hydrogen united to the two atonm of 
carbon attached to the CO group in a cyclohexanone 
(whether substituted or not) by^hydrocarbon radicles. In 
the Cases of the simple cyclic ketone and its /d-methyl 
derivative condensation products are always formed, the 
latter condensing less easily than its lower homologue, 
while menthone gives no condensation products, with 
cyclohexanone itself this condensation becomes more 
marked when attempts are made to introduce homologous 
radicles superior to methyl, so that only very few substi- 
tuted derivatives are obtained. The tetra-, penta-, and 
hexa-alkylcyclohexanones do not combine with either 
hydroxylamine or semicarbazide, and in ether, benzine, 
and toluene they resist the action of sodamide. In xylene 
they are split up, yielding very complex baBic derivatives. 

. Thermic Study of Uranyl Nitrate and its Hydrates. 
— M . de Forcrand. — From the heat of solution of the 
hydrates of uranyl their boiling-points can be calculated. 
The hexahydrate appears , to be a compound, the efflor- 
escence tension of which is not negligible at the ordinary 
temperature and the crystals may contain a little less than 
6 H a 0 . The trihydrate is more stable, but the efflorescence 
tension is not quite negligible at the ordinary temperature. 
The dihydrate is still more stable, but at 98° it very slowly 
loses one of its molecules of water, while at zio° the other 
molecule is driven off after 150 hours. 

Dissociation of Gaseous Compounds by Light,— 
Darnel Berthelot and Henry Gaudecbon. — The law 
according to which in a given family of elements the 
stability of the compounds towards light decreases as the 
atomic weight increases is verified in the nitrogen and 
carbon families, as shown by the: study of ammonia, pfaos- 
pboretted hydrogen and arseniuretted hydrogen, and of 
methane and hydrogen silicide. 

. No. 17, April 28, 1913. 

, Mcthylationof Iaovalerone by Sodamide and Methyl 
Iodide.— A.Haller and Edouard Batter.— When sodamide 
and methyliodide act on isovalerone the successivepro- 
ducts arc symmetrical dimethylisavalmone, trimetfcyliso- 


valerone, and symmetrical tetramethylisovalerone. The 
last ketone yields neither oxime nor semicarbazone. When/ 
reduced with sodium and absolute 'alcohol it gives the- 
corresponding- alcohol. 

Absorption of Neon by Electrodes of Luminescent 
'Tubes.— Georges Claude.— If a luminescent tube is filled 
with neon containing- 1 per cent of helium the latter is 
rapidly absorbed,, and is found in an increased proportion . 
in the gases disengaged from' the volatilised metal. . A 
small amount of neon present in an atmosphere of helium 
is not similarly eliminated. Nitrogen resembles helium in 
being much more readily absorbed than neon, and ap- 
parently the resistance of neon to absorption by electrodes 
is a true characteristic of this substance, which is also 
remarkable for its power of causing the cathodic volatilisa- 
tion of certain metals and for its very feeble dielectric 
cohesion. 

Density of Double Salts.— Ed. Chauvenet and Q. 
Urbain.— From experiments performed with the double 
chlorides of copper and ammonium it appears that the 
following law may hold good in certain cases t— The 
molecular volume of a double salt is frequently equal to 
the sum of the molecular volumes of its constituents. 
Thus the molecular volume behaves like the other, pro- 
perties (colour, magnetism, chemical properties, &c.), with 
reference to which the salt in question appears to be a 
perfect double salt. . ^ 

Quantitative Study of the Absorption of Ultra- 
violet Rays by Ketones, Diketones, and Ketonic 
Acids. — Jean Bielecki and Victor Henri. — All Bubstances 
of formula C» H 2 »+ iCOCy> H 2 p+t possess an absorption, 
band between 2700 and 2800, its position 'and height 
depending upon the values of n and p. The: linking of the 
carbon atoms in the monoketones and the position of the 
ketonic group m the chain influence the absorption. When 
two ketonic groups are present in the same molecule ah 
exaltation of the absorption band is observed, but the 
position of the maximum is not affected. If ketonic and 
carboxyllic groups are both present the absorption cha- 
racteristic of the carboxyl group is raised and that of the 
carbonyl group is lowered. When a substance can .exist 
in both the ketonic and enolic forms the absorption varies 
with the proportion of the two forms present. 

Action of Formic Acid on Triphenylmethane Dyes. 
— Ar Guyot and A, Kovacbe.— When formic acid acts on 
triphenylmethane dyes normal, reduction first takes place, 
but the leucobase formed is ultimately reduced and split up. 
There is evidently a complete continuity between the dyes 
and the carbinote deprived of all auxochrome, and the 
only difference between the two groups of compounds lies 
in their reactive power, which depends upon the basicity 
of the molecules. 

No. 19, May 31, 1913. 

- Preparation of Dicyclohexylbutanes. — Paul Sabatier” 
and M. Murat. — Theoretically there should be nine iso- 
meric dicyclohexylbutanes, six derived from normal and. 
three from isobutane. None of these have been known 
before, bnt the authors have now prepared five of them 
(three from normal butane} by the direct hydrogenation of 
the corresponding hydrocarbons in. presence of nickel. 
Thus from symmetrical diphenylbutane x, . 4- di cyclohexyl- 
butane is obtained, and from x . 2-diphenylbutane x . 2-dt- 
cyclohexylbutane. 

Degradation of Mono and Dibasic Saturated Acids. 
— Th. Barbier and R. Locquin. — Lower, homologues can 
be obtained from the saturated acids' by first transforming 
the carboxyl into a tertiary alcohol group by the .action of 
two molecules of CHjMgl on the ethyl or methyl ether 

R.CH 2 .CaOCH 3 + 2 CH 3 MsI->R— CH x— C( 0 H}<£h 3 . 
Then the tertiary alcohols or the Unsaturated hydro- 
carbons derived from them by debydration are oxidised 

RCH,COH<^ 3 + o^„ R.COOH + CH3.CO.CH3+ H, 0 . 
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The ketones can be psed for this transformation instead of 
the ether salts* If the COOH group is attached to a CH 2 

the group ^g 3 >-OH is' eliminated as CH3XO.QH3, while 

the neighbouring CH® is transformed into COOH. This 
the initial acid is converted into its next lower homologue. 
When the COOH is attached to a substituted carbon atom 
the principal product of oxidation is a ketone* The dibasic 
acids, behave like the monobasic acids, both carboxyl groups 
being attacked. 

’ Solid Phosphides of Hydrogen. — Louis Hackspill,— 
When the alkaline phosphides of formula are treated 
with hydrochloric acid or acttic acid {very dilute), a yellow 
phosphoretted hydrogen of formula P5H2 is obtained. The 
existence of P 2 H or P12H6 seems doubtful. The author, 
in collaboration with M. R. Bossuet, has obtained a series 
of metallic phosphides corresponding to the acid P5H2. 

Phenyl-a-oxycrotonic Acid. — * J. Bougault. - Good 
yields of phenyl-a-oxycrotonic acid can be obtained by 
saponifying the amide with oxalic acid. In the course of 
his researches on the preparation of phenyl-a-oxycrotonic 
acid the author has obtained an acid of formula CioHi 0 0 3i 
which results from a new isomerisation of che original acid. 
It appears to be C6H.COH-CH.CH2.CO2H, and is thus 
the enol form of benzoylpropionic acid into which it is 
transformed by caustic alkalis and strong acids. It is a 
crystalline substance fusing at 91 0 . 

’ I -Benzoyl-2- Phenyl- A 2 -CyclQpentene. — Edouard 
Bauer.— Sodamide brings about the condensation and 
cycUsatioaofdibenzoylbutane, giving i-benzoyl-2-pheriyl-A x 
cyclopen tone fusing at 53°, and its 4* isomer fusing at 98°. 
The latter gives with sodamide a derivative which reacts 
with alcoholic iodides with formation of an alkyl ketone, 
Which reacts with sodamide like a trialkylacetophenone. 
In this reaction the carbon chain is broken at the CO 
group, with formation of i-metbyl-2-phenyl-A 2 -cyclo- 
pentene and benzoic amide or of benzene and the amide of 
1 - methyl- 2- phenyl- Aa-cyclopentene- 1 -carboxylic acid . 


Bulletin de la Societe Chimique de France. 

Vol. xiii.-xiv., No. g, 1913. 

-Uranyl Formate. — Gaston Courtois. — When a con- 
centrated aqueous solution of uranic acid crystallises with 
formic acid only one hydrate is formed at the ordinary 
temperature, the neutral formate, (HCOafeUQa.HaO. When 
dried over sulphuric acid this hydrate is very stable up to 
ioo° ; when the temperature is raised it gives up water up 
to 150° and then very slowly decomposes. In con- 
centrated' aqueous solution the salt decomposes with 
formation of a basic crystallised salt of formula 
(HC02)aU0a.Ha0.N03.3H20. This basic salt is decom- 
posed by prolonged boiling, giving finally uranic acid, 
U 0 3 HaO. The properties of the author’s salt are very 
different from those attributed by Oechsner de Coninck 
and Raynaud to uranyl formate. 

Zirconium Carbonates.— Ed. Chauvenet. — Zirconium 
oxide combines with carbonic acid to give hydrated ortho- 
carbonates, neutral and basic. When these compounds 
are heated they are converted into more and more basic 
and hydrated derivatives, but no anhydrous carbonate is 
obtained, and apparently no anhydrous carbonate, either 
neutral or basic, can exist. 

Benzoyl Cyanhydrines, Benzoyl-amides of Alde- 
hydes, and the Corresponding Acid Alcohols. M. 
Aloy and Ch. Rabaut. — The cyanhydrines of formic, 
propyl, and isobutyl aldehydes can be prepared by allowing 
a molecule of benzoyl chloride to act on an equimolecular 
mixture of the aldehyde and potassium cyanide in aqueous 
solution. In contact with concentrated HC 1 the cyan- 
hydrines readily yield the corresponding amides from which 
he acids are obtained by saponification. The benzoyl 
yanhydrine of furfurol can be obtained similarly, but jt 
does not give an amide or acid. 


Berichte der Deutschen Chemischen Qcsellschaft, ' 

Vol. xlvi., No. 7. 

Behaviour of Hydrogen towards Palladium*— 
Gutbier, H. Gebhatdt, aud Berta Oltensteip.—Iri agree* 
ment with the results of I?aal and Amberger the authors 
have found that as the temperature is lowered there is a 
very considerable 'increase in the amount of hydrogen 
occluded by palladium; At +20° the minimum occlusion 
occurs. The preparations of hydrogen-palladium obtained 
aie pyrophoric. 

Action, of Alkali Arsenite on Ethy 1 - disulphide. — 
—A. Gutmann.— Ethyl disulphide acts on tertiary sodium 
arsenite in the cold, giving sodium arsenate and ethyl 
mercaptan. This oxidising action is remarkable, since toe 
disulphide contains no oxygen, but it is evidently due to 
the peroxide character of the disulphide; it acts upon 
water, removing hydrogen and liberating oxygen : — , 

C*Hjl +Hi0 - aC * H 5-SH + 0, 

and the oxygen then converts the arsenite into arsenate* 

Stable Chromous Oxide Compounds. — Wilhelm 
Traube and W. Passarge.— Certain chromous oxide salts 
form with free hydrazine stable salts which still contain 
'divalent chromium, but unlike other chromous salts are 
quite stable in air. They can be exposed to atmospheric 
oxygen for a day without undergoing any .change* and 
some of them are not even oxidised when suspended in 
water. If, however, they are dissolved in acids or in 
ammonia they readily absorb oxygen from the air. The 
following chromous hydrazine salts have been pre- 
pared :—CrCla.2NaH 4, CrBra.2N 3 H 4 , Crl2.2NaH 4 , and 
CrS 0 4 .(NaH 4 ) 2 *HaS 0 4 . 

Anhydrous Chlorides of Iridium of Four Different 
Valencies. — Lothar Wohler and S. Streicher. — The 
formation of anhydrous IrCl 4 occurs very slowly below 
roo° from trichloride and chlorine under high pressure. 
The complex HaIrCl6 loses HGt above ioo°, yielding 
chlorine with a higher pressure $>an r atmosphere. . The 
trichloride can very easily be prenared from the metal arid 
chlorine at 6oo°. In chlorine, at a pressure of 1 atmosphere, 
the trichloride can exist at temperatures ranging from 763° 
to ioo°. The chlorination of the metal and the dissocia- 
tion of the trichloride in certain conditions may lead to 
the formation of a dichloride or a monochloride. The 
former is capable of existence only between 763° and 773", 
and the latter between 773 0 and 798° in an atmosphere of 
chlorine. 


Atti della Reale Accademia del Lined. 

Vol. xxii. [i.], No. 5, 1913. 

Notes on the Constitution of the Azoxy Com- 
pounds. — Angelo Angeli. — When an azo compound, 
C6H5N * N.C6H5, is treated with bromine or nitric acid 
the bromine atom or nitric radical takes up the para 
position in the N.C6H5 residue, probably with the inter- 
mediate formation of a dibromide : — 


~N.C6H 5 +Bra-> «N.C 6 H 5 -> *N.C6H 4 Br + HBr. 
Br2 


Ordinary azoxybenzene gives a dibromide which readily 
loses HBr, forming a parabromo derivative. Thus a-para- 
i CeH5.N-N.C6H5, 

bromoazoxy benzene is probably || and 

O 

CeH5.N-N.C6H5 

the / 3 -compound is 1 1 The a- derivative 

O 


with bromine gives a dibromo derivative identical with that 
obtained by the action of hydrogen peroxide on paradibromo- 
azobenzene. Apparently the atom of oxygen protects the 
aromatic residue united to the same nitrogen atom from 
the action cf the substituent. 
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JSfclEtoElLnTES OP THE RARE EARTH SALTS 
i :<i -"-OP BROMO-N ITRO-BEN ZENE- SU LPHON IG 
ACID (1:4^2).* 

• ju* By S, H. KATZ And C> JAtffeS. 

• 1906, ii., 1595} -used maia- 
sralpbanic acid very -sm:ces$£nUy for . the 

and purification of neodymium. Derivatives of 
jtEfeacid therefore gave promise ofbeing useful in wotkon 
-t^e rare earths. - 

;; Rromo-nitro-beiKzene ^ul phonic add {1 .* 2 14) was pre- 
fey ^method of Limpreaht {Ber^ viiU, 456). The 
Jai^aawin , ^cerium, and yttrium salts, of this and were 


other add maternal beside tbfe bromo-hiiro-benieoe- 
snlphoaic acid ^ 1 4 : a) was formed J The latter crystallised 
well from 3 boiling^ saturated, aqueous solution. A pure ' 
material Was obtained by a series of fractional crystallisa- 
tions of the erode adds. The yield was about 30 per 
cent. Salts of lanthanum, cerium, yttrium, and ytterbium ' 
were prepared. All crystallised nicely : from solution, 
forming Salts only .very faintly tinged with’ the yellow 
colour of the add. The properties were such that this 
acid was seen to offer opportunity for a; definite 
comparative study cf the properties and solubilities of a 
series of rare earth salts. 

The compounds of the . acid with yttrium, lanthanum, 
cerium, praseodymium, neodymium, samarium, europium, 
gadolinium, erbium, thulium* and -ytterbium, were pre- 
pared and crystallised from solution. The first crop gf . 
crystals only were used in this work. - ' ’ 1 ‘ , 

Composition was found by determination of ynXfitqi. 
crystallisation by heating the.air dry crystals to 200^ and* 
by determination of R 2 0 3 by means of the opcalate 
precipitation and ignition. In the case of praseodymium 
the oxalate was titrated with a standard KMn0 4 solution. 
The results are given in Table I. . 



preparedandfotmd to be very soluble* By spontaneous 
evaporation yellow warty crusts .finally formed, which 
.were useless for crystallising. 

■>? Brorgo- nltro* benzene* auiphonic acid (1: 4! a) was 
by the method of Augustin and Post (£*>» vifi., 

‘ Aasolphdnatfng the. br omewritro-benzene it was 

tsfeated with two and one-half times its weight of &ulphuric 
‘Containing 40 ^per. cent firee'S0 3 at roo°, notit the 
dissolved completely In Water, wfcifcb , required 
'^f^^ewenty^femrthours. The proidqct waft teated wa*b 
-estwea r of* soluble - barium -then 1 xemoved sfey 
proper amount^!' H^S0 4 . Dqnsidesab^ 


In the case ~of, the erbium, thulium, -and ytterhifcth t 
compounds, which contained twelve molecules. of wateMf r 
crystallisation, the water could not be determined, became 
at the temperature used for the other salts these. w^^e: 
charred, while at a lower temperature the water wasnot 
ail evolved. j , / ' , , : . 

_ The colours of the salts of praseodymium, , neodj oimm^ 
samarium, erbium', and thulium were \not v ,mcdiCe^ 
noticeably by the coloor of the a^idradical. ^e pbm* 
poui>dsxontainingn)ght molecules ,qf water ptcrystallisa- 
fowtaed nefeffie-|[*be ^crystals j; WNfclnmg ten 

pontain ^ 

ibiium *£> became in a 
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Absorption of LigfUby Water* 


1 OHMKULlWW#, 
l ' July x 8 , ttfg 


* ‘ \ J ' ‘Table I. 

■ H3O (percent). 

' j. ' j 3’ ' Cal. Foimd. 

V- ^CeHsBrJSOa-SO^ioHaO 16*29 15*90 

Li (C6H 3 Bi.NO*.S 0 3 ) 3 .8H i O 12*80 12 80 
' I2‘90 

Ce (C6H3Br.NOa.SO3J3.8HaO 1278 is-fec. 

Pr (C6H3Br.NOa.SO3J3.8HaO 1378 13 05 
- 1478 

Nd (CflH3B1.NO51.SO3J3.8HaO 1474 12-82 
■ ,* 12-66 
Sa (CeHjBr.NOa- 803)3. 10H2O 15-35 15 01 
" - ; I 4'9® 

Eo (C6H*Br.N0a.S03)3.xoHa0 1534 1498 

1573 

Qi (C6HsBr,NOa.S03J 3 .ioHaO 15 27 1473 

X4 - 99 

f£r (CfiH jBr.NOa. SO,),. raHaO — — 

Tm(C 6 H 3 Br.N 02 .S 03 ) 3 .i 2 Ha 0 — — 

%Jij(C6H3Bt.NOa.S03> J .i2HaO - - 


R2O5 (per cent)* 
Cal. Found. 
IO*l6 10*13 
10*07 
34*46 14-41 

14*38 

. H-s 8 *4-5° 

14*58 
14*59 14*40 

14- 43 

14*88 14*79 
14*82 
14*86 14*90 
14*90 
14*91 14*83 
14*98 
15*36 15*43 

. I5 'i 7 

15*60 15*62 
15*62 
15*68 15*64 

15- 43 
15-96 15-95 

j6-02 


" 4 - S 

iT fC 6 H 3 Br.NOa.S 03)3 
. ta(C6H3Br.N0a.S0 3 )3 

Ce (C6H 3 Br*N0a.SO3)3 
ft (CsH 3 Br.NOa.SO 3 ), 
Nd (C 6 H 3 Br.NOa.SO 3 ), 
; Sa (C6HjBr.N0a.S0 3 ) 3 

’ Ett (C 6 B=Br.N 0 a.S 03)3 
f Gd(C 6 H 3 Br.N 0 a.S 0 3 )3 
Br (CflH3Br.NOa.SO3), 
‘ Tm(C6H 3 Br.N0a.S0 3 )3 

Yb (C6H3Br.NOa.SO3), 


Table II. {* 

Mols. anhydrous salt Per cent 
per 100 mola. H a 0 . anhydrous salt. 

0*1178 5*739 

0*09207, 4771 

0*1643 5*559 

0*1112 573® 

0*1322 6*762 

0*1427 7^272 

0*1222 6*310 

0-I3C37 5*938 

0-1178 6*056 

0*1214 - 6*379 

0*1397 7*294 


In constant at 25 0 . The results in Table II. are averages 
*ii duplicator 

The solubilities plotted against atomic weights are 
' Bbcwxtgraphically in the accompanying diagram. It is 
seen tot* with change in the water of hydration, there 
is a change in direction of the solubility curve, which 
amounts to a reversal of the Blope. The phenomenon 
; shown may be compared to that producing the change in 
ther general direction of the temperature-solubility curve 
of a angle salt forming various molecular compounds with 
water at different temperatures.' That is, with a break in 
the general direction of the solubility curve there is a 
change ia tbe nature of the compound. 

, Work on the separation of various rare earths by 
crystallising salts of bromo-nitro-benzene sulphonic acid 
{1:4: z) is now under way in this laboratory. 


Two Characteristic Colour Reactions of Phenyl- 
alanine. — L. Chelle.- — To identify phenylalanine a little 
of the substance is dissolved in 4 cc. of H 2 S 0 4 in the cold 
and the solution is divided into two portions. One drop 
of formol Is added to the one, when an orange colouration, 
rapidly turning brown, is produced. One drop of ah 
alcoholic solution of paraldehyde is added to the other, 
and after ten minutes a lemon colouration is produced. 
After an hour it exhibits a green fluorescence. By these 
two reactions one milligrm. of phenylalanine can be 
detected. The second test is most useful for quantitative 
determination, which can be performed by comparing the 
colourations obtained after one dour .— des 
Travaux de la Soviet ) de Pharmacia de Bordeaux, vol. Hu. 
March, 1913. 


THE ABSORPTION OP LIGHT BY WATER 
CHANGED BY THE PRESENCE OP STRONGLY 1 
HYDRATED SALTS, AS SHOWN BY THE 
RADIOMICROMETER.* 

New Evidence for the Solvate Theory of Solution. 

By J, SAM GUY, E. J. SHAEFFER, and HARRY C. JONES 

The use of the radiomicrometer in studying the absorption; 
spectra of certain substances has already been discussed 
by Jones and Guy (Phys. ZHt ., 1912, xiii., 649), The 
radiomicrometer was used in the study of absorption 
spectra of solutions, rather than the grating Spectrograph 
and the photographic plate, because the radiomicrometer" 
enabled us to measure not only the positions of the different 
lines and bands, but also to study quantitatively their in- 
tensity. Further, the radiomicrometer, as has already 
been pointed out, enables us to study the absorption Bpectra 
of solutions over a much greater range of wave-lengths 
than the photographic method. 

In building a raaiomicrometer that would be adapted to 
this* work, that is, with sufficient sensibility and with a 
short period, one of the greatest difficulties encountered 
was to obtain copper wire free from iron. This was a 
necessity, since the presence of an appreciable quantity of 
iron in the copper gave rise to a u magnetic control M which 
rendered the instrument unstable and the zero point incon- 
stant. This difficulty was for the most part overcome*; 
due . to the kindness of Messrs. Leeds and Noithrup, of 
Philadelphia, and of R. W. Paul, of London. They both 
furnished us with copper wire so free from Iron that the 
“ magnetic control ” could easily be regulated. By means 
of this wire and the thermoelectric junction already de- 
scribed (Phys- Zeit., 1912, xiii., 651), a most sensitive 
radiomicrometer which at the same time had a very short 
period was built. Work with salts of neodymium add 
praseodymium, the results of which were recorded in thd 
Physikalische Zeitschrift, was done with this instrument. 

At the beginning of the present academic year the ab- 
sorption spectra of solutions of a large number of salts of 
different metals were mapped out. The spectra of these, 
salts were compared with the absorption of 'water, using 
the same depths of water as , the vaster 
solutions. * It was soon found' ffiat''the!'ftbsem; 1 ^ 4 ' 0 l fSr 
solution was less, and in some cases very much less, than 
that of the layer of water having a depth equal to the 
depth of the water in the solution. The depth of water 
in the solution was determined from the concentration of 
the solution and from its specific gravity. 

It is obvious that the above is a very remarkable fact. 
The dissolved substance could not have less than no; 
absorption of light* the assumption having been made, up 
to this time, that in an aqueous solution the water present 
absorbs just as much as pure uncombined water. The 
above result 1 b directly at variance with everything that 
was known at the time. 

It became at once obvious that we could not measure 
the absorption spectrum of a solution, subtract from it the 
absorption due to water, and conclude that the remainder 
was the absorption due to the dissolved substance, since 
the water in the solution has very different absorption from 
an equal amount of pure uncombined water. 

We then carried out a number of experiments in cells 
whose depths could be easily and accurately adjusted* 
with different substances, in the following manner : — We 
measured the absorption spectra of a number of different 
substances. We then measured the absorption spectra of 
water having the same depths of layer as the water in the 
solutions. We found that for certain snbstances the pure 
water was more opaque than the solutions, and for other 
substances the water was more transparent. The per- 
centage transmission, that is, the deflection* of the radio- 

. * .This investigation was canned out with the aid of a Grant 
generously awarded by the Carnegie Institution of Washington to H/ 
C. Tones. From the A mericad Chemical Journal, xlix., No. 4. 
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micrometer for the solution, divided by the deflection for 
water, for the first named substances amounted to more 
than zoo .per cent* Pore water had a different absorption 
from an Sepal depth of prater in the solution, and sincethis 
difference varied from one dissolved substance to another* 
it is obvious that this method was not the one to be fol- 
lowed. It would be very difficult, not to say impossible, 
to interpret the results obtained by dividing the radiomicro- 
meter deflection for the solution by those for pure water. 
Wd should simply be obtaining the transmission of the 
Solution In terms of pure water, which was not what was 
desired. 

What we want to know is the actual absorption or 
transmission of the solution, and then that of pure water 
having a depth of layer that was just equal to that of the 
water in the solution. These two sets of results could 
then he compared with one another. 

; In this earlier work we bad, however, noted that solu- 
tions of those substances which are largely hydrated are, 
more transparent than pure water having the depths of the 
water in the solutions in question. Solutions of non- 
bydrated substances, or of only slightly hydrated sub* 
Stances, provided the substances themselves do not absorb 
light, are not more transparent than pure water having the 
same depths as the water in the solution. 

It would seem from this observation that water com- 
bined with the dissolved substance had less absorption of 
light than pure uncOmbined water. To test this quantita- 
tively the following procedure was adopted \ 

, A solution of the substance in question was prepared of 

B :oncentration and its specific gravity determined, 
lujtto Was placed in one cell, set to. a depth of, say* 
Some of the samb solution was then placed in 
0 $! a depth bf, say, i mm. Light of given 
wavelength was then passed through the one 
and the deflection noted. Light of this same 
was then passed through the other solution, 
:hii 


4 /N KC 1 , 
' I/Io. 


Tablb I. 
4/N NH4CI. 
HgO. t/Iq; 


HjO, I/Iq. ■ H 3 O, 


WfrTrSRrSr 


produced when the deeper solntion was in the path of the 
. beam of light was then divided by the deflection produced 
when the shallower solution was in the path of the light, 
and this gave the absolute transmission of the solution of 
the substance in question of known concentration, having 
a depth of layer of 20 mm. This process was repeated for 
the different parts of the spectrum, changing the wave- 
length of light from reading to reading by only a small 
amount. Light of any given wave-length was always 
passed through the one solution, and then at once through 
the other solution of a different depth. The object in using 
the two depths of the same solution, and then dividing the 
deflection produced by the deeper layer by that obtained 
when the more shallow layer was in the path of the beam 
of light, was to eliminate any effect of reflection from the 
glass ends closing the cells containing the solutions, and 
also to eliminate any changes in the total amounts of 
energy sent through the solution, due to slight changes in 
,tbe intensity of the Nemst glower. ' 

3 *rom*the specific gravity of the solution and its known 
Concentration, the amount of water in a layer of the solu- 
tion, say, 20 mm. in depth, could easily be calculated. 
Similarly, the amount of water in a layer of the solution 
which was 1 mm, deep could also be calculated. Water 
.was then introduced into the two cells, and these cells so 
adjusted that the difference in the depth of the two was 
1 exactly equal to the depth of the water in the layer of the 
, solution which was 20 mm. deep. 

The deflection for the water in the deeper cell was then 
"read for any given wave-length of light, and then, at once, 
deflection when the light was passed through the mor* 
shallow layer .of water. The deflection for the deeper 
I layer was divided by the deflection for the more shallow 
' layer, i This operation was repeated for the_ various wave- 
lengths, of light in the manner just described; The result 
was the absolute transmission for water with a depth Cl 
layer mat equal to the depth pf water in solution in 
■<. uestiom t.'* . . v ■ ^ '"j ' 
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The above results for the solution are plotted as one 
curve, and those for water having the same depth as the 
water in the solution as another enrve, wave-lengths being 
abscissae and transmission ordinates* A comparison, of 
the two curves shows at once whether water m the free 
uncombined condition or the same depth of water in the 
solution in question is the more transparent. 

The data obtained by dividing the deflections produced 
by the deeper solutions by those for the more shallow, 
and, similarly, by those for water, are also given in the 
following tables. . These are the data from which the 
curves were plotted. 

The substances studied were chosen from the standpoint 
of their power to solvate or to combine with the solvent in 
which they were dissolved. In all of the work recorded in 
this, paper the solvent used was water. We , were practi- 
cally limited, in this phase of the work, to those substances 
which themselves have little or no power to absorb light. 
We were limited to thosesubstances that are both colourless 
In the visible part of the spectrpm, and hav^ little or ho 
absorption in the regions to which the absorption hands of 
water occur#' ri^v*. fl 
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' ; : V We selected for thesesabst&nees with, little or no by- 
^tfeting power salts of potassium and ammonium. The 
Vpdtass>am : salts ;shwUed were the chloride and nitrate. 

~ 4totimnita» chlorKk: and nitrate were also investigated. 
We selected for the salts with la*ge hydrating power 
Odtimn chloride, toagnesiem chlorrde, and aluminium 
sulphate. These saltswere shown, by the. earlier work in 
this labor ak^ T wfcieh was done shortly after Jones pro- 
/posed ibe&olvaCe tfceoryof solutions* Using the fceezing- 
|^t method* to be among the most strongly hydrated 
,.r substances with which we am familiar. „ t ; j 

It will beeeen from the following data that tvea depths 
oflayersof each solution of every substance investigated 
were employed. The object of this was to bring out the 
two most important water bands in the region of the 
spectrum investigated. This could not be done by studying 
only one depth of solution, since the depth which was 
necessary and sufficient to bring out clearly one of these 
water bands would not bring the other out in the way 
desired. By using the two depths of solution end studying 
each of them in the manner described above, that is, by 
the differential method, we were able to investigate both of 
the water bands as produced, on the one hand/ by the 
pure solvent, and, on the other, by the solution. 

In the accompanying tables, under X are grVen the 
wave-lengths of light that were passed through the Solution, 
and under i/I 0 the percentage of transmission, on tfceone 
.hand, of the solution, and, -on the other, of watw haviag a ■ 
depth exactly equal to that of the water in the solution. 

The ordinates of the curve, as has already been state , 
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5'38/NCaC!* 

I /to- H a 0, 
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are percentage transmissions and the abscissae wave- 
lengths. 

In Table L-the depth of layer of all the solutions was 
the difference between 21 and x, i.*., 20 mm. The depth 
of water was in every case the same as that of the water in 
the solution in question. 

The depth of layer of the solutions in Table IL was the 
difference between xx mm. and x mm*, »♦«., xo mm. The 
depth of water used was in every case the same as that of 
the water in the solution* 

In Table II. the depth of layer of the solution that was 
used was only half of that in Table I. The object qf this 
was to bring out more prominently the second water band. 

The depth of later of the solutions in Table III. was the 
difference between ax mm. and x mm„ 20 mm. The 
depth, of water used in every case was the same as that of 
the.water in the solution. 

In Table IV. the depth of layer used was the difference, 
between, n and x mm,» i>e,, io mm. The object of using ' 
fte smaller depth of the solution was to bring out move 
cieaeiy in. the: case of hydrated, salts the aecond watqt 
band. 
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THE SCIENTIFIC WEEK. 

(From Our Bqris Correspondent)* 

Sugar may Stop the Development op Young 
— ' Subjects- ’ ■ „ ’ 

>tyM. Jacques Parisot and Pierre Mathieu have arrived 
%l the following conclusions after having subjected a 
, Certain number of rabbits to the ingestion of sugar for 
I, .siarfods varying from a few weeks to several months s— 

: At first a decrease of weight is. observed* soon followed 
f: by a recovery or even an increase, then finally a persistent 
'decrease. The troubles caused by the first ingestions are 
pretty easily reparable, those resulting from the absorption 
of abundant and repeated doses are much more lasting; 
Justly, the animals experimented dpon feel indefinitely 
the effects of this obstacle thus opposed to their develop-, 
meat, . . . - 

1 ..These are bat laboratory experiments, effected on 
animals, and their results, naturally, could not, uncon-; 

. trolled, be applied to human beings. Nevertheless,' ttiby 
;WQ*th taking into consideration, and it would ;be 
-*^-Sje to have hut a limited confidence in t he ali- 
bisugai whenever it is absorbed .In?, ftp* 
urubfe quantities. " l- 

; : : T^e Watewnp ' joritwe, 

' 4t>1f ytii 
increases the pre 



value; of the land. Generally water only exists In "fn- 
sufficieht quantities, and it is necessary hot to waste it, 

■ so as to ' make.it go. oyer las large a space as possible. : f ’ > 
/ In their studies Mat. Mint® and , Laiirdhave’discovered, 
that generally too much water is employed, and that it 
might be economised without diminishing the effects of 
irrigation. * This water might then be employed over larger 
surfaces... - ’ . ‘ ' r ,h ■ ■ 1 

The two chemists have determined the quantities- of 
water really useful for grounds of different kinds. These 
quantities' vary enormously. MM, Mtntz and Laind 
have also fixed the data of a rational arrangement which 
would realise a great economy of water. ‘ 

Extraction of. Oil from Condensation Water,' 

. The escapement vapour of steam engines draws off, 
mechanically with itself, the greasing oil, and this , has 
induced engineers to construct different apparatus for 
the extraction of this oil. But ordinary separators only 
retain about 75 per cent ; thfe 25 per cent "which remain* 
go Into the condenser, where they , produce in the water 
little spheric corpuscles, a veritable emulsion as it were, 
which forms a layer oh the surface of the water- This: 
layer presents the particularity of being electrically charged 
and acts like a veritable colloidal solution. 

' It is then possible by the addition of a colloidal sola-, 
tron, charged with electricity bfa contrary sign,tO pro- 
duce the precipitation of the oil. This is what takes' 
place in a new process that consists in electrolysing the 
water by the help of electrodes of iron after having 
rendered it conductive by a dissolution of carbonate pi 
soda.- ‘ 1 ^ ;■ ’ - ' V *\ r - j ' 

It is thus possible to eliminate 98*5 per cent of the oil, 
and the expense for the electric current and the carbonate 
of soda does not exceed five centimes „ (one half-penny) 
per cubic metre treated. Moreover, the small quantity of 
alkali that remains in the water is advantageous, as it 
has the effect of delaying the attack on the iron of the 
walls of the* cauldron, , ,■ , 

The Forecast of Storms by Wireless Telegraphy* 
M. Turpain, Professqr at the Faculty Of Science of 
the University af Poitiers, continues to pursue hjsexperi- - 
ments concerning the forecast of storms by Wireless 
telegraphy. " . " 

The observations, registrations, and forecasts of stonps 
have, says M. Turpain, been pursued throughout the year 
1912 by means of different arrangements of apparatus that 
I described last year, principally by means of receptive 
apparatus with needles, inserted in this circuit of an 
enregistrating milli-amperemeter. These apparatus have: 
been worked at the posts oi Poitiers (Faculty of Sciences, 
Manroe, University of Poitiers), La Eochelie, fiati$4a- 
Nation, the Observatory of the .Pic du Midi, Bagneres de 
Bigorte, the Observatory of the Pay de Dfime. 

The forecast was currently from four to five hours, and , 
sometimes reached six to eight hours. , 

The station installed in Baris, Place fie la Nation, has , 
been able to warn the farmers of Montreuil and to avoid ' 
them having firing to prevent hail storms, either when the k 
weather although threatening was not stormy, 'or when 
it was deduced .from the inscription that the stpjpi 
would not pass over Montreuil. In this why, with a laying, 
of L. 8 for every firing avoided, the Paris station was' fujle 
to make the Montreuil part economise several thousand 
francs. / ■' ~ ' , ; ' J ** 

The same apparatus are employed at the Be^dpank ' 
Observatory for the Control of; the p?ira-hai| — 
installed in . the department pf Gironde. y 
. " Besides these indications jaf a J practical 
cations supplied by t$e foretellers “ 




New Band Spectrum Associated with Helium. 


The studies made with a view of foreseeing rain or a 
rainy period have been pursued, and have given a con- 

- cordance of about 75 per 100. These researches are 
especially to be pursued with bolometric apparatus allowing 
of the enregistering of the energy of the discharges* In 
order to confirm these new results it is necessary to under- 
take hew bolometric .measures simultaneously in two posts 

- of observation* 


PROCEEDINGS OF SOCIETIES. 

ROYAL SOCIETY. 

Ordinary Meeting, yune 2 6th, 191 3. 

Sir Ronald Ross, Vice-President, in the Chair, 

1 Papers were read as follows : — 

> H Phosphorescence of Mercury Vapour after Removal of 
the Exciting Light.” By F. S. Phillips* 

“ Light Sensatidniand the Theory of Forced Vibrations 
. By Dr. G. J* Burch, KR.S* . 

“ Fluctuation imthe Ionisation due to y-Rays” By P. W. 
BurkddOE* ‘ p ■; 

“Force Exerted on a Magnetic Particle by a varying 
Electric Field.” By J. G. Leathem, M.A. 

u Luminosity Curve of a Colour Blind Observer.” By 
W* WATSON, F.R.S. 

** A Critical Study of Spectral Series . Part III. The 
Atomic Weight Term, ond its Import in the Constitution of 
Spectra.” By Prof, W. M. Hicks, F.R.S. 

*f A Band Spectrum Attributed to Carbon Monosulphide.” 
By L. C. Martin. 

.V A complex band system occurring in the spectrum of the 
efeetric discharge through carbon disulphide vapour in 
. to the bands due to sulphur, is also found in the 

. Spectrum given by sulphur in the carbon arc* These bands 
^tialy occur in the presence of both sulphur and carbon, and 
1 are probably due to carbon monosulphide. 


took the daily range of horizontal force at Kew, or the 

( magnetic character of the day, there undoubtedly existed 
for the epoch 1890 to 1900 a period of twenty-seven days 
or slightly more, in the sense that if an individual day were 
highly or moderately disturbed, days twenty-seven or 
twenty-eight days later were on the. average more dis- 
turbed than usual. The result was not peculiar to the 
large disturbance usually termed “ magnetic storms,” and 
appeared in all the years examined, whether quiet ~~ 
disturbed. 

The present paper finds the same result to hold true of 
the years 1906 to xgxx when use is made of the magnetic 
“ character ” figures which have been published since 1906 
at de Bilt, under international auspices. It is also found 
that the result is as. true of quiet as of disturbed Cha- 
racteristics. If an individual day is quiet, the day which 
is twenty-seven or twenty-eight days subsequent is on the 
average more quiet than normal. Moreover, whether the 
selected day is quiet or disturbed, the days which are 
earlier by twenty-seven or twenty. eight days show a re« 
lation to it exactly similar in character and amount to that 
shown by the day which is twenty-seven or* twenty-eight 
days subsequent. The relation can also be traced both back- 
wards and forwards in time for several successive multiples 
of the twenty-seven-day period, the amplitude of the suc- 
cessive w pulses ” gradually diminishing. 

The paper also investigates whether the phenomena pre- 
sented by the . twenty-seven day period vary with the 
period of the year, and what the relationships are, if any* 
between magnetic “ character ” and Greenwich measures 
of sunspot area and faculse and Wolfer’s sunspot fre- 
quencies. The apparent sunspot relationships are found 
to vary a good deal from year to year. 

“ New Series of Lines in the Spark Spectrum of Mast 
nesium By A. Fowler, F.R.S. , 

From experiments on the spectrum of the magnesium 
arc in vacuo, it has been found that there are seven lines 
which are associated with the well-known spark line 
4481-35, their wave-lengths being 3104*9X1 2661*00, 2449-68, 
* 3 * 9 - 68 . 3253-94, 220275, and 2166-35. The eight lines, 
taken alternately, fall into two series having their common 
limit at 49776 on the frequency scale. The series ate 
analogous to the two principal series pf hydrogen lines, 
which have recently been investigated $y the aumor. 


ttl L PfefL® Q‘ c Z na i on as Revealed by 


.SsrwT Sections” By IgErNa B. J. Sollas and W. 
Sollas, F.R.S. 


“Additional Triplets and other Series Lines in the 
Spectrum of Magnesium” By A. FowutfL F^RtS*. and 
W. H. Reynolds, B.Sc. ™ 'J 

The paper gives particulars of eight neAiblete which 
have been photographed in the ultra-violllf spectrum 6f 
magnesium, and improved wave-lengths for some of the 
lines previously recorded. The Rydberg series of single 
lines has also been extended, and four strong solar lines of 
previously unknown origin have been identified with lines 
of this series. Attention is also drawn to a probable second - 
subordinate series of single lines. Formulae representing 
the various senes are given. 

" ^ N * w Band Spectrum Associated with Helium.” By 
W. E. Curtis, B.Sc. , y . 

The paper describes a new band spectrum observed 
under certain conditions in vacuum tubes containing helium 
and hydrogen. The experiments suggest that the bands 
are due to hehum, but until hydrogen can be more com- - 

SSlJS. “ ° rigin Cann0t be «garded as 1 

“££*** of Abnormal Trichromatic Colour Vision Due 'id r 
w of the Green Sensation Curve.' 

Sir W. De W. Abney, F.R.S., and W. Watson, F.R.S, 


, “ Carbohydrate-metabolism in its Relation to the Thyroia 

Gland-.— The Effect of Thyroid Feeding on the Glycogen 
Content oftheLtver and on the Nitrogen Distribution in 
tie Uytne,” By W, Cramer and R. A. Krause. 

„ “Sublimation of Metals at Low Pressures.” By G. W 
C. Kaye, D.Sc., and D.Ewen.' 

“Energy of RSnlgen Rays.” By R. T. Beatty, D.Sc. 

”Sonu Phenomena of Sunspots and of Terrestrial Mag. 

Part «. by Dr. C. Can, Sc.D,, LL.D ? , 

The paper is a continuation of one termed for brevity 
S.M., which appeared in the Phil. Trans., A, ccxii , 7,. 

dev0 ? ed *® question of the existence of a 
pwiod of approximately twenty-seven days in terrestrial 
magnetic phenomena. Independent studies of magnetic 

^ !S n ® period of years at Greenwich 
and Toronto led Mr. Harvey and Mr. Maunder a good 
^y years ago to the conclusion that an inter^ of 

tetwentte^<^^^ro^roccSi“ n ma^fhi«^ and^^Mn^^Atin^fvY^Tl" ^Solutions (XXX.) 
m a greater number of cases than could rfawhabfc be and W’, ™ Naim , of inaymes 

ascribed m pure chance. ML showed that wfflSRS 



Osbihoal NBW8 r I 
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Infiuence ot SubstiiuHoti on Re activity of -p-Phenylenediamine. 

** Action.” XXI. Lipase.” III. Bv 1 as centres : in KBr and KT ** 


as centres ; in KBr and KI the heavy halogen atoms alone 
act, and so the pattern is characteristic of the face-centred 
cube lattice. The diagrams of other crystals are discussed 
in reference to theseconclusions. 

By means of the X-ray spectrometer, described in a 
previous paper, the dimensions of these lattices can be 
accurately compared ; and the relative magnitudes of the 
different orders of spectra reflected from any face, and 
from different crystals, yield information which confirms 
the above conclusions. ; It also appears that the weight 
associated with each point of the lattice is proportional to 
the molecular weight of the substance. These conclusions 
yield the necessary information for the accurate calculation 
of the wave-length of the X-ray. 

“ Resonance of the Tissues as a Factor in the Trans- 
mission of the Pulse and in Blood Pressure. By Leonard 
Hill, F.R.$., J. M. McQueen, and W. W. Ingram. ■ 

“ Experiments on the Flow of Viscous Fluids through 
Orifices.”, By G. F. Davidson. 


, " Studies on Enzyme Action.” XXI. Lipase.” III. By 
: prof* H. E. Armstrong, F.R.S., andH. W. Gosney, B.Sc. 

, Studies in the Heat Production Associated with Mus- 
' putar Work” , (Preliminary Communication). By Prof, 
y ;J. S t Macdonald; ' ■ T ‘ 

> ,, ** Formation of the Anthocyan Pigments of Plants 
' Fart VI. By Prof. F. Kreblr, F.R.S., E. F. Armstrong, 
D.$c., and W. N. Jones. 

? u Question of Fractional Activity (* All or None' 
” Phenomenon) in Mammalian Reflex Phenomena .” By T. 
. Graham Brown. 

-I 

u Thermal Effects Produced by Heating and Cooling 
palladium in Hydrogen By J, H. Andrew and A. 
-Holt, D.Sq. 

, ' u Peculiar Form of Low Potential Discharge in the 
^Highest Vacua” By Hon. R. J. Strutt, F.R.S. 

' u Noteon Copying Machinery.” By A. Mallock, F.R.S. 


’ ** Relation between the Crystal-symmetry of the Simpler 
Organic "Compounds and their Molecular Constitution.” 
P*rtU, By Walter Wahl. 

. u Experiments on the Temperature Coefficient of a Kew 

Collimator Magnet.” ; By G; 4* Shakespear. ' 

Vf/, ** Spectroscopic Investigations in Connection with . the 
v f Active Modification of Nitrogen* III. Spectra Developed 
the Tetrachlorides of Silicon and Titanium ” By W. 

of Wipes through Fine Slits in thin Opaque 
ffpfreensf* By Lord Rayleigh, G.M., F.R.S. 

"Reflection of X-rays by Crystals.” II. By Prof. 
W. H. Bragg, F.R.S. 

In a previous communication (April, 1913) it was shown 
that the wave-lengths of homogeneous pencils of X-rays 
could be expressed accurately in terms of the space rela- 
tions of a crystal. The formula X m 2d sin 0 connected 
the wave-length x with e , the glancing angle at which the 
pencil was reflected in the crystal face, and d the distance 
between parallel reflecting planes. The angle 0 could be 
. determined with accuracy, but want of exact knowledge 
: of crystal sSructuie threw difficulties in the way of a com- 
: plete evaluation of wave-length. W. L. Bragg, using two 
independent methods of research (those of the Lane 
diagram, and of reflection in the crystal lace), has shown 
that in all probability the value ol d is 2*81 x 10- 8 cm. 
- From this it follows that the wave-length of the “ B peak ” 
is no.xio-®. Characteristic . radiations having wave- 
lengths 1*25x10-* and i*66 xio-» are emitted by bulbs 
; having anticathodes of tungsten and nickel respectively. 
/• So far as jt has been found possible to measure the absorp- 
tion coefficients, they belong to. rays which are char 
racteristic of the anticathode metals, and the quantum 
energy — Planck’s constant multiplied by frequency-— agrees 
well with the energy of the cathode ray which, according 
to Whiddington, is required to excite the X-ray, or which 
the X-ray can excite* 

"Structure of some Crystals as Indicated by their Dif- 
fraction of X-rays.” ByW. L. Bragg. 

An analysis Of the Lane diagram of sylvTne (XC 1 ) shows 
that the diffracting centres are arranged on a space lattice 
of the simplest cubicle form. The diagrams of potassium 
iodide and bromide show that the diffracting centres are 
,arranged on a lattice whose element is the face-centred 
1 cube. Sodium chloride is as intermediate case. From 
this and other features of the diagrams, it is concluded 
that in all these crystals the atoms of metal and halide are 
. arranged in a simple, cubic lattice, rows parallel to the 
, axea containing alternate atoms of eitherkind. In aylvme 
\ the equal wefghtp of the atoms rcndcr ^wm eqhaUyeffidcnt 


CHEMICAL SOCIETY. 

Ordinary Meetings yune iqth, 1913. 
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(Concluded from p. ai). 

206. M Influence of Substitution on the Reactivity of 
j>-pheny lenedi amine ” By Gilbert T. Morgan and 
Joseph Allen Pickard. 

This investigation, which is a contribution to the study 
of the inhibition of chemical change, was initiated with the 
-object of ascertaining the part played by substituents in 
modifying the reactivity of ^-phenylenediamine and its 
homologues. The following pi glimiaaty experiments were 
carried out on two derivatives of this diamine containing 
negative substituents, 

I. The Reactivity of Nitron fikenylenedidmine. 

1. Acetylation.-— One acetyl group only was introduced 
into the molecule of this nitrodiamirte by suspending the 
base in water, adding excess of acetic anhydride, and 
subsequently heating to boiling. The product, which 
crystallised from water in light red, felted needles, melting 
at 189°, was identical with the monoacetyl derivative 
previously obtained by half hydrolysing nitrodiacetyl- 
/•-phenylenediamine with ammonia, dilute aqueous alkalis, 
or preferably with baryta water (Ber., 1884, xvii„r4&: 
r886, xix., 339 ; 1897, xxx., 980 ; 1903, xxxvi., 4x5). 

As the constitution of this compound has been assumed 
without proof, it was dissolved' in cold alcohol and treated 
successively with hydrogen chloride and nitrous fumes, 
the diazonium chloride being precipitated with, dry ether; 
This salt was suspended in absolute alcohol, the mixture 
warned with copper powder, and the solution neutralised 
with calcium carbonate, filtered, and evaporated nearly to 
dryness. tn-Nitroacetanilide (m. p. 150°) separated, and, 
was farther identified by hydrolysis to w-nitroaniline 
(m. p. xi2°). These reactions fix the constitution of the 
acetyl derivative as 2-nitro-^acetyl-ip-phenylenediamine*— 

NO* NOa 

NH 3 ( )>NHAc->ClNa<C~ > )>NHAc-» . ' . 

: V . V NO, _ 

•- , 

- Acetylation with acetic ahhyjlride -&l . , the presence of 
water leads to ai 9 ^i # |^*^| ^th >phenylener 


r fltftMtr Wtfl N lomofome, 2 :$ tolylenediamine; it is j The constitution of this compound was determined by 

- adding nitrosyl sulphate to its slightly warm solution & 

' *4Htroftat Jbfc-' ' ‘ absolute alcohol. The diazonium sulphate, which separated 

x Picrplati<m:—Qn\r she picrylgroup isratroduced by in colourless, feathery needles, was suspended -in alcohol 
' .ygL ^10^-idienyteie^amnie for twelve hours with and treated, with copper powder, when a brisk evolutibn of 
of ttovl chkmi# {3 tools,) in dry toluene over nitrogen occurred, 3 : s-Dicbloroacetamttde (m. p. 187°) 


; anfeydiopssodium acetate. 


separated in colourless crystals on diluting the filtered 


^itr^^picryb^phenylmediamint, which separated in solution with water, and this product, when hydrolysed 
trk red crystals meking at 255°, dissolved in aqueous or with concentrated hydrochloric acid, yielded 3 : 5- 


darfc red cmtals mehing at 251°, dissolved in aqueous or with concent] 
alcoholic sodium hydroxide, and was only sparingly soluble dichloroaniline 


alcoholic sodium hydroxide, and was only sparingly soluble 
in alcohol, glacial acetic acid, or concentrated hydro- 
' ehterre acid i - 

0*2028 gave 39*1 cc, N a at 15 0 and 766 mm. H * 22*77. 

CjaHsOsN* requires N *23*10 per cent. 
Comparative experiments with o-niiroaniline and 2 5 4* 
djpfcjoanainc showed that these bases are not picrylated 

- 1. «... (-• ? nil it is 


(m. p. 51°). 


2, Picrylation.— Only one amino-group is picrylated on 
hoiling 2 : 6 dichloro-^-pbenylenediamine with picryl 
chloride in toluene solution over anhydrous sodium 
acetate. 

2 : 6-Dichloropicryl-p-phenylenediamine, 

NH a *C6H a Cla-NH‘C6Ha(NO a ) 3 , 


ander the teeming conditions, and it is accordingly separated from glacial acetic acid in lustrous, dark red 
Wfcjv probable that in mtio-£phenylenediamine picryl- crystals, sintering at 220° and melting at 227—228° 

Z.f 1 .J .mlnn.rrrnnA r*mntl frnm nitrn. - 


aSm occurs in die amino-group remote from the nitro- 
* radicle. Direct evidence was obtained by dissolving the 
\pfcryt derivative in concentrated sulphuric acid and 
" ad ^ ig successively to the bright yellow solution nitrosyl 


cac&ition 


ikohol, tbq ^enmerature heing kept below 5** r~r l ^ ar . ox rt ia . e J’ 
diazoniam mlphate thus produced gave a hydrochloric acid. 

' in rAn. 3 * DtOZOtlSattO 


0*1516 gave 0*1119 AgCI. 01*18*25. 
CiaH^OyNsCla requires 01*18*27 per cent. 

The compound was soluble in aqueous or alcoholic . 
alkali hydroxides, but dissolved only very sparingly in 


m con- ..?• DiazoHsatim.-* : 6-0iohtoro.^phenyJenedw«aitt« 
snSmicacid to * bluish ereen soluttot). «« not diazotise smoothly in aqueous solutions of the 

• nffmnMiFMllhTrrriii wwte;%e'«lc oholic solution niineral acids, and although ths reaction proceeded mote 
aaltSvolvel nteogei, and yielded picryt, «*% *» alcoholic or glacial acetic acid solution, even 
»- a ita»n 3 m Uu-K zurf\, thus teWting the foBowtor then qnly pne amino-grqUp m diasotised with the forme- 


SSM ilSfSt 8 '"- «ohof sT: 6-di C hIorb-i”ani(noben* i ene-4-di*aohlutii chloride 

, COfW!ftnr*m fwry . . , , or sulphate. On treatment with absolute ' alcohol and 

$0* JIOjj copper powder, these diazonium salts yielded 2 : 6- 

v> - dichloroaniline, thus showing that the amino-group 

H f|/ ■. vNOa* diazotised is the one in the meta-position with respect to 

,/ \ " the chlorine atoms. 

.'5 " ■ ' NOa Summary . 

,, r ' ^ , 1. The introduction of a negative radicle into the 

* W JtimtiiaHons^thangli nitro^phenylenediamine aromatic nucleus of ^phenylenediamine tinders Very coh- 
JSarotises most readily to the monodiazonium salt (Bulow, siderably the acetylation of the amino-group contiguous 
}8er.i 1896, xxix., 2285} in 50 per cent sulphuric acid, the tq this substituent. The picrylation of this amino-group 

second amlnp-group is attacked, with the production of the is completely inhibited. 

bisdutzooium sulphate. These reactions have been turned 2. The introduction of one nitro -group into th* 
to account m the preparation of 4-nitro-*n-toluidme. p-phenylenediamine or 2 : 5-tolylenediamine nuclei* 

«- 1 t.Mi I mUm A . , U. I ^*19 U.. if. J-fL _ _ - _ * 4.4. . , . VT c 


the following 


to account in the preparation of 4-nitro-m-toluidme 
The homologous base, 4-nilro-2 t 5 tolylenediamine, be 


diminishes very considerably the diazotisabllity qf the con* 


Isaved in a rimilar manner, diazotising chiefly to 4-nitro-5- tiguous amino-group. The presence of two chlorine 
aaainotolaefle-2-dia2ornum chlmride with a smaller propor- atoms in orthp-poaitions with respect to. one wnino-group 
tioB to 4-nitrotoluene-8 s 5-bisdiazonium chloride. of ^-phenylenediamine inhibits completely the diazotisa- 


XI. Tlu BtacHvHy of 2 5 6'Bi^hloro-jhphenykntdiamine. 
1, AcetylaHon.^-Wien boiled with acetyl chloride, a : 6 
dichloEro-p-phenylenediamine yielded 2 : ^dicklorodiac4tyl 


tion of this group. „ 

207. “ Thi Constitution of the . Qrtho^xoimintu 
Part III, The a- and $ Acyl- 3 : 4 •Tolylenediaxoitnides at 

C** -t J : T * f r H n Jr. M t ‘ ~ 


pphatflenediamipt, which crystallised irom alcohol or hot Structural Isotnerides." By Gilbert T. Morgan and 
water in colourless needles, melting at a53~~ 254°^— . Francis Mary Gore Mickletkwait. 

o* ver TK-A cc 73* at 12° and w mm N ® io*< 3 : 4 -Toiylenediazoimine or its metallic derivatives yield * 
Z 5 ‘ ? n *« t .y> ltion ? “**tur« ot two acetyl derivative., which 

v»qi|va ,a n r have hitherto been regarded as “physical ..isomerides** ^ 

hqiied for fifteen -minutes with b^sodium bydr- (?incke and Lawson; Ann., 1887, ccxl., rro>. - 
madesohition parte), 4 be diacetyl denva^^^ a The authqrs have shown that these compounds are ; 
rj^icetyV compousd, crystallising from alcohol in structural isomerides having the constitutional formulm i— 
to^rouB, colourless plates; melting at 218°, and dissolving 

in dilate byerochloric acid, the soluble hydrochloride being _ /N ; N 3 

readily diazotised. ; CHs^CgHg^ | 

N N*CO*CH<i a 

\2;6-Dichloro-4-mtyl-p$henylenediamine t l o- M. p. 133°. ' 3 ’ 4 , \ 4 

01 > — N-CO-CH. . 3 

. CH ‘' 0,H <aJ, • 

• Thi. isomeric monoacetyl derivative wavptbdaced by **» . 

a : 6-di chloro-^-pbenylenediamme wjSi excess It 4 t0lylePedl,miPe «*. 3 -^i- 3 t f ; 

i The chemical nature of the foregoing case of isomer ism < ? 
was confirmed by obtaining from 4*henzoyI-a^ 
tolytenediananeaad frbentoyH : ^olyleneMmmttmmi \ 
lively; the isqmerio pairof hmoyh : 


iMH-Cp^CHa. - 


acetic anhydride and water. It crystallised from alcohol 
or water in colourless needles, melting at 200° ■ 

***' N a at iS° and 759 torn/ 12^85. ; 
OrSlOHaCte requires N* 12*70 per - 



s*at8r.' 


Qemfrence of Neon in Vacmm--tu>be$emtaimi^ Hydrogen. 
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Chromate and Bichromate of Potassium or Sodium. 


' Chemical News, 

» JolyxS, 19x3 


\ 4 writing oi equations are added, and a few simple tests for 
■ the examination of drinking water are included. Dry tests 

- axe - described in the later parts of the book, and it is 
'' recommended that their application should be deferred 

until the student is doing his second year’s work in the 
laboratory^ a plan which is not usually regarded: as 
advisable* 

Liquid Air r Oxygen t Nitrogen* By Georges Claude 
Translated by Henry E. P. Cottrell. London : J. 
and A: Churchill. 19x3. 

This translation will be much appreciated in England 
where for some time the need has been felt of an authori- 
tative and comprehensive standard work on the liquefaction 
of gases and the use of liquid air. The author has done 
some valuable pioneering work on the subject, and his 
experiments have done much to further the liquid air 
industry. The book is written in a very interesting and 
graphic style, and gives a detailed description of the early 
e x periments which led up to the liquefaction of the so* 
palled permanent gases and of the chiefprocesses for the 
Commercial preparation of liquid air. The properties of 
' liquid air are folly discussed, many striking experiments 

- which can be performed with it being outlined, while some 
remarkable illustrations sire included. The separation of 
the cut into its elements and the cheap manufacture of 
, Oxf gen on a large scale are treated in Part IV., and some 
iratmlatkms uf different systems in Germany and Prance 

' are described. Theoretical considerations are by' no 
means neglected, and the book provides an admirable 
survey of the theory and practice of the liquefaction of air. 


r Chloride of Lime in Sanitation* By Albert H. Hooker. 
New York : John Wiley and Sons. London ; Chapman 
and Hall, Ltd. 1913. 

Tma research department of the Hooker Electrochemical 
Company, on the advice of. Dr. L. H. Baekeland, Presi- 
dent of the American Institute of Chemical Engineers, 
recently undertook to collect all available data relating to 
the use of chloride of lime in sanitation, and the amount 
of material brought together was so large and appeared of 
, such great value that it was decided to publish it in book 
form. Sanitary officials in this country should be grateful 
for this decision, more particularly as the book contains 
short abstracts of a large number of articles on sanitation 
which have appeared in various journals and which are 
, reforred to in the text. These abstracts are arranged under 
convenient headings and the book is well indexed. For 
its treatment of the subject of the campaign against the 
house fly alone it is an important contribution to the litera- 
ture of sanitation which should be in the hands of all who 
are in charge of work connected with the public health. 


yakfhuek der Orgamschen Ckmie . (“ Year Book of 

Organic Chemistry.”} By Professor Dr. Schmidt. 

Sixth year. Leipzig : Johannes Worner. 1913. 

A detailed survey of the promess in organic chemistry 
made during the year 191a is given in this book. In the 
first and general section the important work which has 
been. done on the stereo-chemistry of carbon and nitrogen 
' is summarised, and Womer’s work on the isomerism of 
Co, Rh, Cr, and Fe compounds is discussed. The study 
of the physical properties or organic compounds has 
recently made considerable advances, and the work of 
K*v. Auwets and others appears to be leading to important 
developments, as is duly pointed out. In the special part 
the many new syntheses which have been effected are 
described as well as experiments which have thrown light 
upon the constitution of important compounds. The. 
chemistry of chlorophyll is discussed at some length and 
also the preparation of synthetic rubber. The year book 
contains a list of works on organic chemistry which were 
published in the German language during the year 1012 - 
and also a few short obituary notices, r '* 


Directory of Paper Mahers of the United Kingdom fir 
1913. London ; Marchant, Singer, and Co. 

The 1913 edition of the Paper Makers’ Directory has^been 
thoroughly revised and numerous additions have been 
made to the list of trade designations. A complete 
catalogue of actual watermarks is given, and another of ? 
trade names which are not watermarks. In addition the f 
directory contains some short notes on paper trade 
customs. 


CORRESPONDENCE, 

CHROMATE AND BICHROMATE OF POTASSIUM 
OR SODIUM. 

To the Editor of the Chemical News* 

Sir,-— I am directed by the Secretary of State to transmit t 
to you herewith a copy of a draft , of Regulations which 
he proposes to make under Section 79 of the Factory and 
Workshop Act, xgoi, for the manufacture of chromate and 
bichromate of potassium or sodium. — I am,.&c, 

H. W, Robinson, ^ 

Deputy Chief Inspector of Factories. , 

Home Office, July 9, 19x3, 

Definitions . , ' j ' 

(Terms to which defined meanings ate given are printed 
throughout the Regulations in italics). 

In these Regulations : — 

“ Chrome process ” means manipulation, movement, 
or other treatment of chromate or bichromate of 
potassium or sodium. 

“ Surgeon w means the Certifying Factory Surgeon 
of the district or a duly qualified medical practitioner 
appointed by written certificate of the Chief Inspector 
of Factories, which appointment shall be subject to 1 
such conditions as may be specified in that certificate, 
u Suspension ** means suspension from employment 
in any, chrome process by written Certf&hatft fay t&\ 
Health Register, signed by the Surgeon t who shall 
have power of suspension as regards all persons 
employed in any chrome process . 

" Efficient exhaust draught ” means localised venti- 
lation effected by beat or mechanical means, for the 
removal of steam or dust so as to prevent them from 
escaping into the air of any place in which work is 
carried on. 

Duties . 

It shall be the duty of the occupier to observe Part I. 
of these Regulations. 

It shall be the duty of every person employed to observe 
Part II. of these Regulations, 

Part J . — Duties of Occupiers . 

1, With regard to every uncovered fixed vessel, whether 
pot, pan, vat or other structure, containing any corrosive ' 
“quid, 

(a) Each such vessel shall, unless its edge is at feast 
3 feet above the adjoining ground or platform, be 
securely fenced ; 

(b) For the purposes of paragraph (a) of this Regulation 
no fencing shall be deemed to be secure unless it ‘ 
extends to a height of at least 3 feet above the ad* ^ 
joining ground or platform : provided however that ; 
Paragraph {b) of this Regulation shall not apply 

W t0 any vessel constructed before 1st Jape 
1899-; or 

(iu) where a height of 


January, 


, . ~ 3 feet is impracticable, by 

reason of the nature of the work to be, carried?), ? 


Ml 
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. {c) No plonk or gangway shall be placed across any such 
r vessel unless such plank or gangway is— 

? ,) at least x% Inches wide ; and , 
i.) securely fenced on both sides; either by upper 
-7 ' , * , and lower tails, to a height of 3 feet, or by 

w bthet equally efficient means ; 

(d) Where such vessels adjoin, and the space between 
~ them hither — 

4 (k) affords foothold, and iB not fenced as in paragraph 

% : ■ (e) (ii.) of this Regulation, or 

(ii.) is less than 18 inches in width, clear of any 
;|Y brick or other work surrounding them,; 

. a secure barrier shall be so placed as to prevent 
passage between them. 

2. All dangerous places near to which persons are em- 
ployed, or near to which they have to pass, shall be 
efficiently lighted by day and night. 

■> 3; Grinding, unless done with slow moving edge runners, 
atm sieving the raw materials, evaporating, and packing 
r^all not be carried on except either— 

(a) with an efficient exhaust draught ; or 
lY \h) in such manner as will prevent escape of dust or 
*7,7 fume into the air of any place at which work is 
YY carried on. 

4* No person under eighteen years of age and no female 
ahull be employed in any chrome process. 

^ 5. ~(a) Every person employed mu chrome process shall 
be exarained by the Surgeon once in every calendar month 
on a date, or dates, 61 which doe notice shall be given. 
The Surgeon shall undertake any necessary medical treat- 
~ Jpsipns contracted in consequence of such em- 

r , >y I \ " * 'm L ' ■ ; ‘ ‘ , 

‘'of .,iaU- 

yed iti any chrome process &&& be kept in a 
i approved by the the Chief Inspector of Factories^ 

7 (c) No person after suspension shall be employed in any 
chrome process without written sanction from the Surgeon, 
entered in the Health Register. 

6. Requisites (approved by the Surgeon) for treating 
slight wounds and ulcers shall be kept at hand and he 
placed in charge of a responsible person. 

7. There shall be provided— 

(a) sufficient and suitable overall suits for the use of all 
persons engaged in grinding the raw materials, which 
overall suits shall be washed, cleaned, or renewed at 
, i least once every week ; and 
: ' (b) sufficient and suitable protective coverings for the 
use of all persons engaged in the crystal department 
and in packing ; 

8, There shall be provided suitable respirators for the 
use of all persons employed in packing bichromate of 
potassium or sodium ; which respirators shall be washed 
or renewed at least Once every day. 

9. There shall be provided and maintained for the use 
Ofail persons employed in any chrome proeess — 

} (a) a suitable meal room ; 

4 7(&} a suitable place or places for clothing put off dining 
' working hours ; and 

(c) a suitable place 0: places for the storage of overall 
suits provided in pursuance of Regulation 7 (a) ; 
which place or places shall be separate from that 
required by paragraph (a) of this Regulation. 

* 10. There shall be provided and maintained in a cleanly 
state and in good repair for the use of all persons employed 
in any chrome process — 

(a) .a lavatory, under covet, with a sufficient supply of 
clean towels, renewed daily, and of soap and nail 
7 7 ^ brushes, and with either-* , 

YY' h (i.) a trough with a smooth impervious surface fitted 
7 f|'* 4 y\ *** with a waste-pipe, without plug, and of auffi* 
f . 7 ' * . cient length as to allow of at least two feet for 

7 7 : 1 every' five such persons employed at any one 
: ;; time, and having a constant supply of warm 

i> ' /water; t pm 'taps or ■ jets £bpve, 06 jpmgk 
Y - intervals of ad* more than two fpdt K 


(ii.) at least one lavatory basin for every, five such 
persons employed at any one time, fitted with a 
waBte-pipe and plug, and having hither a' con- 
stant supply of hot and cold water or warm/ 
water laid on, or (if a constant supply of heated 
water be not reasonably practicable) a constant 
supply of cold water laid on, and a supply of 
hot water always at band when required for use 
'by such persons ; 
and for the use of all persons employed in the crystal 
department or in packing — 

(b) sufficient and suitable bath accommodation with hot 
and cold water laid on and a sufficient supply of 
soap and towels. 

ir. A Bath Register shall be kept containing a list of all 
persons employed in tbe crystal department and packing, 
and an entry of the date when each person takes a bath. 

Part II. — Duties op Persons Employed . 

X 2 . Every person employed in a chrome process shall 
present himself at the appointed time for examination by 
the Stergvoft, in pursuance of Regulation 3 (a). 

13. No person employed shall, after suspension , work in 
any chrome process without written sanction from the 
Surgeon, entered in the Health Register. 

14. Every person employed in any chrome process shall 
deposit in the place or places provided in pursuance of 
Regulation g (&) all clothing put off during working hours. 

15. Every person for whose Use an overall suit is pro- 
vided in pursuance of Regulation 7 (a) shall wear the 
overall suit when employed in grinding the raw materials, 
and, on leaving the premises, deposit it in the place 
provided under Regulation 9 (c). 

id. Every person for whose use a respirator is provided 
in pursuance of Regulation 8 shall wear the respirator 
while employed in packing. r 

17. Every person employed in grinding the raw materials, 
or in the crystal department, or in packing, shall, before 
leaving the premises, thoroughly wash the face and hands. 

t8. Every person employed in the crystal department 
or in packing shall take a bath at the factory at least once 
a week; and/having done so, he shall at once sigh his 
name in the Bath Register with the date * provided that - ' 

This Regulation shall not apply in the case of a workman 
who is unwell. 

IQ. No person shall takea meal in the crystal department. 

20.N0 person employed shall interfere in anyway, 
without the concurrence of the occupier or manager, with 
the means provided for the carrying out of these Regu- 
lations. 


DESTRUCTION OF ROOTS OR TREES. 

To the Editor of the Chemical JNews. 

Sir, — I have acquired about 20 acres of land lately covered 
with timber (fir). The timber has been sawn off as close, 
to the ground as possible, and the job of getting the roots 
out is much more laborious and slow than I thought it 
would be. Could you tell me if there is any chemical, 
acid, or oil that would consume or rot them quickly in tbe 
ground ? In the ordinary course pf nature I suppose they 
would rot away in about ten years, but I would like it 
broken up and under ctop much earlier than that.— I 
am, &c 

William Malloy.. • 


Reaction pf Nitroprussiate with Acetonei—Lndo 
Cambi.— It has long, been knOwn that mtrnprussiafcfeS'give 
a colour reaction with acetone in presence pf alkali* but 
the mechanism of the reaction was unknown-, ■- Tbe author 
has' how &o:wh that the coloration is the formation 
ofisonitrosoketonesi. All ketches |mdisii|phydes with the 
toup — CO— CH*— give, flip greactfho % acetyl acetone, 

RemM 
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CSEMICAL HOtlCES FROM FOREIGN 
SOURCES. 

' !^otk.~AJU degrees <d temperature are Centigrade unless otherwise 
expressed. ^ 

Co&pUs Rendus Hebdotnadaires dss Stances de V Academie 
des Sciences , . Vol. clvi., No. 18, May 5, 1913. 
Preparation of Barium. — Camille Matignon. —To 
prepare metallic barium a mixture Is made of 3 parts of 
BUOto x atom of silicon , audit is placed in a steel tube, 
closed at one end; and beared to 120b 0 in apdrcelain tube 
In wbicb a vacuum is maintained. The metal distils and 
condenses bn the cooler parts of the steel tube. Without 
, \ taking any special precautions the author thus obtained a 
; specimen containing 98*5 per cent of barium. Pure amor- 
! phons silicon can be used, or a rich ferro-silicon. 

Action of Reducing Agents on Chloralosea.—M. 
Hanriot and A* Kling.— Aluminium amalgam in acid or 
; . neutral medium removes 1 atom of chlorine from the 
molecule of a chloralose. Sodium amalgam in an acid 
/ medium gives the same reaction, but it also with difficulty 
4 " removes a second chSorine atom, while in, an alkaline 
: mediumthe second Reaction predominates. Sodium dis- 
: stived m Hquid ammonia removes 3 atoms of chlorine 3 
fcom Chloraloses, theproduetbf the reaction being complex. ■ 
Bynthesb in the Indigoid Group. — A. Wahl and P. 
Bagard.— When oxindol condenses with jsatiq in concen- 
trated sulphuric acid solution, sulphdnation occurs and 
disUlphonic rsomdigotin acid is obtained. _ When isatin is . 
replaced by its substituted derivatives disym metrical sub- 
stituted isoindigos are obtained. Chloride of isatin reacts 
With oxindol in a benzene medium to give , indirubin, and 
^tjic^ubstitnted isatin chlorides give substituted inditubins, 
'‘which are violet-coloured dyes. 

: Preparation of Carbon Tetraiodide, — - Marcel 

Lantenois.— Carbon tetraiodide can be prepared by heating 
lithium Iodide with carbon tetrachloride in a Sealed tube 
in vacua for five days. The temperature must be kept at 
90—92°, and after elimination of the excess Of the tetra- 
chloride the products of the reaction are taken up with 
water, and the iodide 15 separated 00, washed, and dried. 
The yield is 33 per cent. The hydrated iodides of mag- 
nesium and zinc can be used for rite Same purpose, but 
r dwhsg tef the readiness with whidj they are hydrolysed the 
iodide of carbon is rapidly transformed into iodoform by 
the hydriodic acid generated. When a very alkaline 
ablution of potassium iodide is heated to 80— go 0 , a small 
prpporrion Jbf acetone is added and then concentrated 
; hypbeffilofite, tetraiodide Of carbon Is obtained containing 
oiuy 10 per cent of iodoform. The tetraiodide can be 
extract ed in a state of -great purity by means of petroleum 
. etfcer and benzine. It crystallises in ruby-coloured octa- 
v bedra, pQ6ses«ng a vcry characteristic smelL Its density 
1 Is 4-5 at o°. Its best solvents are carbon disulphide, 
beOrine, and acetone. v . ~ 

; ; Vob "clvi;, Kb. &b*May ig, 1913. 

\ Monometbylcamphoroxime.— A. Haller and Edouard 
Bauer. — When methykamphoroximc is prepared by means 
of cblbrorincate of bydroxylamine two oximes are formed, 
one active and tbe other inactive. The raw oxime gives 
two phenylorethanes, tbe first of which is dextrotatory 
while the other is racemic. The dextro oxime gives rise to 
. a dextro methyicampholenic nitrile, which- on hydration 
yields inactive methylcampholenic amide, and on hydrolysis 
: inactive methyicampholenic acid. Probably methyicam- 
pholenic nitrile is analogous to ts-campholenie nitrile, and 
when it Ib hydrated and hydrolysed it undergoes molecular 
. transposition, its derivatives being fi-campholemc com- 
; pounds. 1 - r, :% i 

y - Variatiohoof Magnetic RbtatojfyPower inChanges 
of Stata^— J. ChaUdier.— In the passage from theliqukf 


to the solid state the magnetic rotatory power of active 
substances is unchanged if tbe liquid on congelation .gives 
irse to an amorphous substance of vitreous appearance ; on 
the other hand, if entirely disappears if the solid formed 
has a crystalline structure. Tbe magnetic rotatory power 
of active substances in the gaseous state, calculated on the 
assumption that the phenomenon varies as the density, is, 
higher than, or nearly equal to, the rotatory power as 
directly observed. Thus, while the ordinary rotatory power 
is preserved in the passage from the liquid to the gaseous 
state, the magnetic rotatory powfer generally diminishes, 
sometimes by one-half, and, moreover, there sOems to be 
a relation between this variation and the magnetic rotatory 
dispersion of active substances. 

System Manganese -silver.— G. Arrivaut. — The author 
has studied the system manganese-silver thermically, 
microscopically, and chemically, and has also determined 
the electromotive forces, using an electrode of silver 
depolarised with manganese dioxide and immersed in a 
10 per cent solution of manganese sulphate. AH these, 
methods of investigation show that manganese and silver 
form a compound MnAga. This compound gives a con- 
tinuous series of mixed crystals with silver, and the limit 
of its miscibility in the liquid state with manganese is at 
about 30 per cent of manganese. 

Quantitative Study of the Absorption of Ultra* - 
violet Rays by Alkaloids of the Atropine Group, — 
Marcel Gompei and Victor Henri. — The absorption 
spectrum of atropine shows three hands at 2645, 2580, 
and 2503. The constitutional formula of apoatropine 
differs from that of atropine only in the existence of a 
double bond, and hence it would be expected that Its 
absorption would be greater, which is found to be actually 
the case. The absorption spectrum of cocaine is , yety 
different from those of the two preceding alkaloids, ft 
possesses three bands at X « 2814, 2722, and 2314* that at 
2314 being very well marked. J 

Benzoyl Cyanhydrines of Ketones and; the Amides 
and Acid Alcohols derived from them. — J. Aloy and 
Ch. Rabaut. Good yields of the benzoyl cyanhydrines of 
ketones can be obtained if one molecule of KCN and one 
molecule of acetone are thoroughly 'shaken and one mole- 
cule of CeHjCOCl is added drop by drop. The mixture 
has to be very thoroughly shaken, the operation ttddng two 
or three hours. The cyanhydrines ate generally well 
crystallised stable compounds, which ate readily trans- 
formed into the corresponding benzoyl amides and into 
tertiary acid alcohols containing no benzoyl group. 

Characterisation of Chlorinated Ketones.-~E. E* 
Blaise. — In order to identify the chlorinated ketones it is 
most* convenient to prepare the normal semicarbazones, 
which possess conveniently low fusion points. Nearly all 
chlorinated ketones are rapidly converted into semi- 
carbazones by the action of x to 1*5 mol. of hydrochloride 
of semicarbazide dissolved in water. 


MISCELLANEOUS. 

Action of Alkaline Sulphites on Ethylenic Acids. 
— J. Bougault and M. Mouchel-laFos6e»~~ Many acyclic 
and cyclic ethylenic acids combine With sodium Disulphite 
to give the sodium salts of sulphonic acids by fixation of 
the bisulphite at the double bond. Tbe fixation occurs 
more easily and rapidly the more electronegative groups 
the ethylenic acid contains. The sulphonic acids obtained 
are very soluble in water, even -when they are derived 
from insoluble acids. : By means of this reaction it is, 
possible to determine approximately tbe amount , at 
ethylenic acid present in a mixture with saturated acids, 
a,nd to separate the saturated acids in a state of purity,; 
-^Journal de Pharmacie et de Chintie,ya\. vii., No, ip. i; 
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the Walden reaction. 

By CECIL L. HORTON, 

This reaction seems to affect only the a- and j3-araino- 
hatogen and hydroxy acids. These acids, however, may 
be either secondary or tertiary. The changes may be 
NH^iOH^Cl 
— > . 


represented by 


The reagents employed are NOBr, N0C1, NH S , PCL, 
B0C1& Ag a O* KOH, HNOa, KNO* and HCi, MeOH, 
and H*0. 

In only one case does the reagent exhibit a constant 
behaviour, that is in the case of PCI 5 , In all other cases 
sign of the active product is sometimes the same as and 
sometimes the opposite to that of the parent body. There 
seems to be no experimental evidence as to whether thionyl 
chloride is constant in its behaviour or whether it resembles 
the other reagents. 

‘ Disregarding the exception named above, it would seem 
that the direction of the .reaction is dependent on the 


Reagent; 

i r' U 


AgaQ 

KOH 

NaOH 

MeONa 

PC 1 5 

SOCla 


HaO 


HNOa 


NOCl 


d-Lactic acid 
Z-Malic acid 
d-Mandelic acid 


Z-a-Bromopionic acid 4 d-Lactic' acid 
Z-Phenylchloracetic acid d-Mandelic acid 
Z-Chlorsuccinic acid Z-Malic acid 
Z a-chlor-a- phenyl pro- d-a- Hydroxy acid 
, picnic acid 
d-Chlorpropionic 
d-Clorsuccinic 
d- Phenylchloracetic acid 
(In general, the reverse of silver oxide). 
d-Phenylchloraceticacid d- Methoxy acid 
Always constant. 

Z-a- Hydroxy - a- phenyl- 
propionic acid 
Hydroxy- j 8 -phenyl- 
propionic acid 
( Z-fl-Chlorbutyric acid 
\l - J9 - Chlorphenylpro- 
{ pionic acid 
d- 3 -Aminobutyric acid 


No. pf 
free 

carboxyls* 


Change Z-d 
Z-Chlor acid 

d-/9-Chlor acid 

d- 3 - Hydroxy acid 
d-i3- Hydroxy acid 


Z - Hydroxy- 
butyric acid 
Z- Malic acid 
Z- Malic acid 


Z-Asparine 
Z-Aspartic acid 
Z-Asparine probably passes through Z- aspartic 
acid ' 

Z-Asparine 


NOBr 4 


NH 3 


Z-Aspartic acid 
d-Alanine ester 
d-Alanine 

Z Aspartic ester (mono) 

| Z Aspartic acid 
j Z- Valine 

f Z-a-BrdmopropiOnic acid 
d-a-Bromoisovaleric acid 
d - a- Bromoisovaleryl 
glycerine 


Z- Chlorsuccinic 
acid 

Z - Chlorsuccinic 
acid 

d-a - bromopro- 
pionic ester 
Z-a - Bromopro- 
pionic acid 
d-Brompsuccinic 
ester (mono) 
Z-Bromosuccinic 
acid 

d-a - Bromoiso 
valeric acid 
Z- Alanine 
2-Valine , 
d- Valine, (on 
hydrolysis^ 


i(o) 

X 


(a) The exception named above. 


number of free carboxyls. For an even number of free 
carboxyls the influence on ,the sign of the active body is 
the reverse of that if the number of free carboxyls be odd.' 

Omitting the constant reagent, the following table shows . 
the effect on acids with one free carboxyl 


Reagent. 


Direction of reaction. 


SOCla . .. 

d d 

Ag a O - 

KOH ) 

. d 1 

NaOH ) .. 

NaOCH 3 ) 

d d 

NOBr) 

NOCl} 

d Z 

H a 0 

d 1 

NH 3 

HNOa 

II 


Thus NOBr on d-alanine ester fao free carboxyl) gives 
rise to d-a-bromopropionic ester. On the other hand, the 
same reagent on d- alanine itself (one free carboxyl) gives 
rise to Z-a-bromopropionic acid. 

From the twenty-six examples given above there seems 
to be only one exception, that of d-a-bromoisovaleric acid, 
which under the influence of ammonia gives rise to Z-valine 
when the d-isomer would be expected. It is thus possible 
to predict the sign of any product under the influence of 
any definite reagent *by studying the number of free 
carboxyl groups present. 

The behaviour of the dialkyl esters of dibasic acids apd 
of the mono- di-, and tri-alkyl esters of the tri-basic acids, 
&c., would be of interest. 


THE ABSORPTION OF LIGHT BY WATER 
CHANGED BY THE PRESENCE OF STRONGLY 
HYDRATED SALTS, AS SHOWN BY THE 
RADIOMICROMETER.* 

NewEvidence for the Solvate Theory of Solution. 

By J. SAM GUY, E. J. SHAEFFER, and HARRY C. JONES. 
(Concluded from p. 30). 

When salts which are strongly hydrated in aqueous 
solutions are not very concentrated, the difference between 
the transparency of the salt solution and that of water of 
the same depth of layer as the water in the solution is not 
so pronounced. This is what would be expected, since the 
total amount of water combined with the dissolved salt 
increases with the concentration of the solution. The 
data given in Table V. bring out this fact. 

The depth pf layer of the different solutions for which, 
the results are recorded in Table V. was the difference 
between 21 and x mm., 20 mm. The results are, 
therefore, comparable with those recorded in Table I II., 
the difference being a difference in the concentrations of 
the solutions used. It will be seen from a glance at the 
table that the difference between the transmission of the 
solution and that of water at the same depth as the water 
in the solution is very much less for the more dilute than 
for the more concentrated solutions. As has already been 
pointed out, this is exactly what would be expected in 
terms of the solvate theory applied to the phenomenon in 
in question. 

Considerable work was done in comparing directly the 
transmission of a solution and that of water having the 
same depth as the water in the solution in question. The 
deflection of the radiomicrometer as given by the solution 
is in the column marked “ I sol. ” and the deflection as 
given by water having the same depth as water in the 
solution is given in the column marked “I<? HgO.” 

— 1 : : — i — — . 

*- Fiom&s Antericafi Ghmiati Jtmrnah xlix., No. 4. 
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Table V. 


x. r i/io. 

HgO. 

248 /N MgCla. 

* m- 

o-soS/N AkfSOds 
H 3 O. i/fo* 

H a 0 . 

7 *o 

724 

96 

95 

,94 

95 

93 

95 

9 ® 

H 

98 

96 

96 

741 

95 

95 

90 

95 - 

95 

93 

760 

94 

96 

92 

95 

95 

■ 95 

77 ® 

798 

93 

90 

% 

93 

91 

95 

95 

95 

96 

95 

96 

8 x 6 

93 

97 

91 

93 

95 

96 

83 d 

gx 

96 

89 

93 

93 

95 

855 

9 X 

92 

. 88 

-92 

92 

92 

878 

900 

922 

947 

90 

88 

89 

8 a ~ 

92 

90 

92 

86 

84 

84 

81 

78 

90 

88 

86 

83 

90 

89 

82 

78 

9 i 

86 

85 

80 


75 

79 

72 

76 

73 

75 

964 

70 

74 

70 

73 

68 

®9 

969 

65 

69 

62 

64 

62 

62 

974 

58 

61 

58 

58 

57 

54 

979 

50 

52 

50 

5 X 

5 ° 

4 ® 

; 982 

44 

47 

46 

46 

46 

42 


40 

43 

42 

43 

43 

40 

:9q* 

39 

4 X 

40 

4 i, 

4 i 

39 

xooy 

38 . 

40 

4 X 

42 

AO 

40 

*013 

: 39 

* 42 

- 40 

44 

4 ° 

40 

xox 9 , 

,40 

43 

,40 

44 

4 X 

41 

XOiSr 

.43 

45 

. 44 

41 

43 

43 

1032 

'45 

47 

47 - 

. 44 

45 


K >37 

48 

50 

- 50 

4 ® 

47 

48 

XO 42 

5 i 

52 

52 

48 

49 

49 

X 046 

5 ® 

5 ® 

5 ® 

54 

53 

54 

1059 

61 

59 

■” 58 

55 

60 

59 

,1063 

65 


®4 , 

62 

59 

62 

1672 

69: 

67 

67 

64 

63 

®5 

X 07 S 

70 

69 

69 

67 

®5 

®9 

1085 

72 

72 

72 

68 

68 

72 

1100 

73 

73 

73 

7 1 

69 

73 

III 3 

72 

74 

74 

72 

68 

74 

1 x 38 

72 

74 

74 

70 

67 

72 

1148 

66 

6 g 

69 

®7 

64 

67 

xi 5 S, 

ay. 

62 

62 

60 

58 

62 

1165 

57 

5 & 

58 

58 

54 

54 

X 172 

; < 52 ■ 

5 X 

" 53 

52 

47 

46 

**79 , 

: 4 ® 

39 

- 42 , 

42 

39 

35 

xx 86 


27 

3 x 

27 - 

28 

25 

XX 93 

20 


2 1, v 

20 

20 

16 

1200 . 

13 

-14 

15 

*5 

X 4 

12 


X2 

IX 

X 2 

- x 3 

12 

IO 

X 213 

XX 

XX 

X 2 

12 

IX 

10 

1220 

XX 

20 

II 

XI 

11 

XO 

*227 

XO 

9 

IO 

- XO _ 

10 

9 


The results obtained for aluminium sulphate having a 
concentration roa/N and for 4 /N potassium chloride are 
given in Table VI. The depth of solution used was 20 mm. 
and the depth of water that of the water in the solu tions in 
Question. - 

In this work duplicate measurements were made with 
the radiomiciotneter for nearly every solution of all the 
substances worked with at the various wave-lengths 
studied. It was found that the readings for the different 
solutions of the same substance having the same concen- 
tration were, for a given wave-length, different from one 
another to the eattent of somewhat less than 2 per cent. 
From this it seems fair to assume that the error in our 
work was not greater than 2 per cent. 

An examination of the tables of data for potassium 
chloride, ammonium chloride, and ammonium nitrate, 
that is, for those substances which, in aqueous solutions, 
combine with very little water, as. was demonstrated by 
the freezing-point method, shows that for ail wave-lengths 
studied the solution and water of the same depth as the 
water in - the solution have practically ti le same trans- 
mission. \ The dissolved substance does not combine with 
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the solvent water, and the water in the solution has almost 
exactly the same effect upon light as so much pure water 
would have. This is exactly what would be expected from 
our knowledge of the absorption of light by dissolved sub* 
stances and by the' solvent. When we began this work 
we supposed that the water in the solution, whether it was 
combined with the dissolved substance or not, would have 
the same power to absorb light as so much pure solvent 
water. We shall now see that such is not the case. 

The results for the above-named substances were not 
plotted in the form of curves, since the curve for water and 
for the solution would practically coincide with one anoiher v 
the dissolved substance having very little absorption oyer 
the region of wave-lengths studied in this investigation. 

When we turn to the data in Tables III. and IV. very; 
different relations manifest themselves. These are the 
data for calcium chloride, magnesium chloride, and 
aluminium sulphate, that is, for salts which, in aqueous 
solution, are strongly hydrated, as was shown by tfris 
earlier work in this laboratory (Carnegie Institution of 
Washington, Publication No. 6 o). The solution in these 





C'SJ’ 


Chemical News, 1 
: Joly as, i^ia. f 


39 


cases Is often more transparent than the same amount of 
wkter that is contained in the solution* 

- That these relatione may appear the more clearly, the 
results obtained for the above-named salts are plotted as 
Curves in Figs. I. to VI. Fig* 1 . is the curve for calcium 
chloride having a depth of ao mm. This was obtained by 
! dividing the deflection produced by ai mm* of the solution 
by that produced by x mm. of the solution* On the same 
sheet we< have the curve for water having a depth equal to 
Shat of the water in the calcium chloride. This curve for 
water was also obtained by the “ differential * method, 
f T 0», by dividing the deflections produced by the deeper 
solution by those obtained with the more shallow solution, 
the difference in the depths of water in the two cases being 
just equal to the depth of water in zo mm. of the solution 
w question. Fig. IX. is the curve for calcium chloridewith 
a depth of layer of xo mm. (n — i). r The data from which 


depth of 20-i«ao mm. and the corresponding absorption 
curve for water. 

Fig. VI. is the curve for aluminium sulphate having a 
depth of ii -i«=*io mm. and the corresponding water 
curve. 

Fig. I. shows the relative absorption of water and of the 
solution of calcium chloride having a concentration of 
5 *3 normal and a depth of 20 mm. The corresponding 
water curve is marked throughout by the symbol “H 2 O f M ' 
The solution is the more transparent from 0*9 p to nearly 
x fx. The water then becomes the more transparent over 
a short region of wave-lengths. From 1*05 n to x*2 ji the 
solution is the more transparent. In this region the solu- 
tion becomes as much as 25 per cent more transparent 
4 han the pure water, as can be seen by comparing the 
points on the “ water ” curve with, the corresponding points 
on the curve for the solutions which are vertically above 





the curve was plotted are contained in Table IV. The 
^matter depth of solution was used so that the water band 
between x*a p and 1*3 p would come out more distinctly* 

■ The results for (bis solution, like those for all the others, 

' are compared with the absorption of a depth of water equal 
' to that of the water In the solution. The absorption of 
the^ water in this, as in all other cases, was obtained by the 
^.differential* method. 

\ * Fig. Ill; is the curve for magnesium chloride having a 
depth of 21-1~20.mm.and the corresponding water carve. 
/ The data from which these curves are plotted are givenin 
table III. ' ■ . 

Fig. IV. is the curves for magnesium chloride having a 
depth of x cm., also obtainedby the “differential * method. 
These data are taken from-TablelV. . i 

- V. is the curve for aluminums sulphate having a 


the points on the water curve. The water becomes appre- 
ciably more transparent only at and near the bottom of 
the “ water band ” having a wave-length of approximately 
i jx. This is the effect that we would expect to get if, the T 
dissolved substance exerted a “damping* effect on the 
absorption of light by water. 

It will be recalled, that the salts which do not form 
hydrates show, in aqueous solution, practically the same. , 
absorption as the corresponding amount of water. It 
would, therefore, , seem reasonable to account for the dif- 
ferences ; in the case of non-hydrating and: strongly 
hydrating salts m duetto the water of hydration, or the 
water that, in this case, is, combined with the calcium 
Chloride, ,r . ''V. ' *■ 

: ^he curves in Fig, lh are far a Smaller depth of the 
same solution of imirnm flgute brings out 
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the Basse general relations as was shown in Fig. I. The 
water curve in the region 1*25 / t is above that of the 
solution, showing that water in this region for the more 
shallow depth of solution is more transparent than the 
solution. The additional feature brought out by this 
fienre is the water band in the region 1*4 to i ‘5 P* Alter 
the first-named water band is passed the solution becomes 
more transparent ton the water, and remains so until 
the wave-length 1*42 fi Is reached. Here.both the solution 
and the water are practically opaque, as is shown by botn 
the curves approaching the abscissae. 

The curve for magnesium chloride having a depth of 
20 mm. is almost exactly a , duplicate of that for calcium 
chloride having the same depth. Practically the only dif- 
ference worthy of mention is in the region from i f o fi to 
1*1 p. In the case of magnesium chloride the water 



remains the more transparent over this region of 
wave-lengths. In the case of calcium chloride the 
solution is the more transparent over this region. The 
difference in the transparency of the water and the solu 
tion throughout the region is, however, not very great. 
From 1*1 ft towards the longer wave-lengths, as we come 
down the descending arm of the curve towards the second 
water band, the water in the case -of the magnesium 
chloride, as in the case of calcium chloride, becomes much 
more transparent than the solution, the differences here 
being of the same order of magnitude as those with calcium 
chloride. 

Fig. IV. gives the results for magnesium chloride with 
a depth of layer of 1 cm. The same relations hold in Fig. 
IV. as in Fig. TIL, for the relative transparency of the 
water and offthe solution. The water becomes the more 
transparent from 1*22/1 to 1*34/1. For theTonger wave- 
lengths the solution becomes more transparent until the 


region 1*41 fi is passed. For wave-lengths longer that* 
1-41 fi the transmission of both solution and water is 
practically zero, that is, they both become opaque to the v 
longer wave-lengths. i 

The results in Fig. V. bring out some new features of L 
interest and importance. These are the results that were 
obtained with aluminium sulphate. The new feature 
shown by the curve for aluminium sulphate,. as compared 
with those for calcium chloride and magnesium chloride* 
is that at the minimum of the curve corresponding to wave- 
length 1 fi the solution is more transparent than the cor- 
responding water. Beyond the wave-length .1*04 /i the 
water becomes the more transparent with aluminium 
sulphate as with magnesium chloride. Beyond the^wave- 
length 1*6 fi the solution becomes more transparent Jn this J , 
case as with magnesium chloride and calcium chloride. 

If we turn to Fig. VI. the relations are as follows In 
the region of 1*2 /* the Water is more opaque. From 1*209 fi \ 
to 1 *306 ^ the water becomes the more transparent. From 
1-306 fi to the longest wave-length studied, the solution 
again becomes more transparent than the corresponding 
layer of water. 

An examination of all the results thus far obtained . 
bearing on this problem leads us to conclude that the 
greater transparency of the solution as compared with the 
water in the solution must be due to some action of the, , 
dissolved substance on the solvent water. The question 
remains, what is this action ? ,, v 

We have seen from our earlier work on the absorption 
Spectra of solutions, which has been in progress in this / 
laboratory continuously for the past eight years, that the 
Solvent can have a marked effect on the power of the dis- 
solved substance to absorb light. This was first shown 
by Jones and Anderson (Carnegie Institution of Washing- 
ton, Publication No. no), and a large number of examples , 
of this effect have since been found by Jones and Strong 
(Ibid., Nos. 130 and 160), We interpreted the effect of 
the solvent on the power of the dissolved substance to , 
absorb light as due to a combination between a part of 
the liquid present and the dissolved substance. This 
enabled us to explain a large number of facts that were 
brought to light for the first time by the investigations of , 
the absorption spectra of solutions which have been 
carried on in this laboratory. Many pf the phenomena 
which were thus explained, it seemed, could not be ex-; 
lained in terms of any other suggestion that has thus far 
een made. In a word, the solvate theory of solution, as 
proposed by Jones about a dozen years ago (Am. Ohtm . 
Joum., igoo, xxiii., 89) to supplement the theory of 
electrolytic dissociation in order that we might have a 
theory of the real solutions which we use in the laboratory, 
and not simply a theory of ideal solutions as the theory v 
of electrolytic dissociation alone must be regarded, baa \ 
served good purpose in explaining the phenomena that 
have been previously observed in connection with the , 
absorption of light by solutions of dissolved substances. 

We are inclined to explain the phenomena recorded in , 
this paper by means of the same theory. For solutions 
of those substances which have been shown by entirely 
different methods not to hydrate to any appreciable extent,. , 
the absorption of light by the solution and by a layer 01 
water equal in depth to that of the water in the solution 
is, to within almost the limit of experimental error, the , 
same. 

For those substances which have been shown to form 
complex hydrates, however, the absorption of light by ; 
their solutions and by a layer ot water equal in depth to 
that of the water in the. solution is very different* The 
water in these solutions is usually more opaque to light 
thaii the solution, or, what is the same thing in other . 
words, a solution is more transparent than the water that . 
is present in the solution. 

The most rational explanation , of this phenomenon 
appears to us to be that the part of the water that is com-, :* 
bined with the dissolved, substance has a smaller power tp 
absorb light than pure, free, uncombined water. The ' 
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fast that wears able to detect. the difference between the 
water in the ablution and pure water, by its action on 
light, we regard, as good evidence in. favour of the water 
In die solution being different from pure, free water* This 
, difference, it seems to us, can be readily accounted for by 
the fact that- a part of. the water present in the solution is 
in combination with the dissolved substance. 

' We have carried out similar investigations with alu 
minium 7 nitrate, but the concentration of the strongest 
solution that could be obtained was not sufficiently great 
to show the phenomenon in question. We, therefore, do 
not incorporate the results obtained with this substance, 
That the solutions must be very concentrated to show 
clearly the phenomenon with which we are dealing is 
shown by the results given in Table V. Here the solu- 
tions of the three salts in question that were used are more 
dilute than those for which the results are tabulated in 
Tables III. and IV. An examination of this table will 
show that the phenomenon in question does not manifest 
Itself to anything like the same extent as with the more 
concentrated solutions. This is exactly what we would 
expect in terms of the solvate theory of solutions. The 
more concentrated the solution the larger (he total amount 
vof the water present combined with the dissolved sub- 
stance. If combination between water and the dissolved 
substance explains the facts recorded in this paper, then 
the larger the amount of water present that is combined 
with the dissolved substance, die more pronounced the 
phenomenon in question* 

: The results obtained with aluminium sulphate bring out 
the same facts shown by calcium chloride and magnesium 
Chloride. They, however, show in addition that water is 
more transparent in the region of i*i p and more opaque at 
J - i p. That (he sulphate should not agree throughout with 
the chlorides is really not surprising, since the sulphates 
show abnormal results in almost every particular* This is 
probably due, in part at least, to the large amount of 
polymerisation which the sulphate molecules in general 
undergo in the presence of even water as a solvent. It 
should also be remembered in the present connection that, 
while calcium chloride and magnesium chloride crystallise 
With only six molecules of water, and are, therefore, only 
largely hydrated, aluminium sulphate crystallises with 
x8 molecules of water, and is, therefore, very largely 
hydrated. 

The results in Table VI. are, as has already been stated, 
the radiomicrometer deflections for a solution of aluminium 
sulphate and those for water having the same depth as 
the water in the solution in question, and the corresponding 
data for potassium chloride. A comparison of the two 
columns for potassium chloride and its corresponding 
water shows that the two are almost equally transparent 
to all the wave-lengths studied. 

A comparison of aluminium sulphate with its corre- 
* spending water brings out the phenomenon that we are 
now discussing in a very pronounced manner. It is for 
this 1 reason that the data in this paper are given. 

One other relation of a general character should be 
pointed out. The curves upon all six of the figures show 
that the addition of salt to water shifts the absorption 
towards the longer wave-lengths. This is analogous to 
what has already been found by Jones and Uhler (Carnegie 
Institution of Washington, Publication No. 60), Jones and 
Anderson (Ibid., Publication No. no), Jones and Strong 
{Ibid . , Publications No. 130 and No. 160), and Guy ana 
Jones {Am, Chem . youm ., 1913, xlix., x), when the 
absorption of salts as affected % the water present was 
studied. It was found that rise in temperature 'and 
increase in the concentration of the solution both tended 
tb shift the absorption of the salt towards the longer wave- ’ 
lengths. The effect of rise in temperature ana the in- 
crease in the concentration of the solution tended to 
simplify the hydrates in combination with the particles of 
the salt. The resonator within this simplified system 
seems to vibrate soas to Shift the absorption bands towards 
$e redr ’ - 1 , - '*■ \ \ 


4 * 

The effect of the salt on the absorption of the water is 
the same as that of rise of temperature and increase of 
concentration on the absorption of the dissolved sub- 
stance, We should naturally look for a similar explana- 
tion of the two sets of phenomena. It has been suggested 
by 3 >r. Guy that the effect of the salt on the absorption of 
light by water may be due to the breaking down of the 
associated molecules of water by the dissolved substance. 
This would be in keeping with the discovery made by 
Jones and Murray (Am. Chem. Journ., 1903, xxx., 193), 
that one associated substance when dissolved in another 
associated substance diminishes its association. 

In terms of this explanation, however, it is a little 
difficult to see why non-hydrated salts, such as were used 
in this work, do not alsodimihish the association of water and 
cause a shifting of its absorption bands towards the longer 
wave-lengths, It may be that the effect of the dissolved 
substance in breaking down the association of tbe water is 
pronounced only in the case of water of hydration or the 
water that is combined with the dissolved substance, . 
and that the explanation offered above is fundamentally 
correct. 

In conclusion we wish to express our thanks to Professor 
A. H. Pfund, who has made many valuable suggestions 
during the progress of this work. We would also express 
our thanks to Dr, E. P. Wightman, who has kindly drawn 
the curves for us. 


ALLOYS OF COBALT WITH CHROMIUM AND 
OTHER METALS.* 

By ELWOOD HAYNES, 

As in organic nature, certain animal and vegetable forms 
have undergone modifications, and thus, as it were, fitted 
themselves to live in a new environment, so it has been 
found possible in certain instances to form new metallic 
combinations which are practically immune to the natural 
conditions that exist on the earth at the present time- A 
few of the rare metals, such as gold, silver, and the metals 
of the platinum group, are found native, but the commoner, 
heavy metals are nearly always found in the farm of 
oxides or sulphides. 

For a number of years I have made experiments with a 
view to finding certain metallic combinations of alloys 
which would not only resist oxidation and other harmful . 
influences, but would also possess valuable physical pro- 
perties, which would render them fit for special services. 
The first decisive step made in this direction was the dis- 
covery of an alloy of nickel and chromium in 1898* The 
properties of this alloy have already been described* in a 
previous paper {youm. of Indus, and Eng . Chem ., ii.» 397)* 
Immediately following the discovery of (he nickel- 
chromium alloy, I produced an alloy of cobalt and 
chromium. This has likewise been described in the 
previous paper, but the range of proportion between the 
cobalt and chromium is so great, and the combination 
is modified to such a marked degree by the introduction 
of other substances, that I have felt justified in reading 
another paper on this subject, describing more fully my 
researches in this particular direction. 

As early as X907 and 1908, 1 made alloys dr combina- 
tions of cobalt, chromium,' and tungsten *, cobalt, . 
Chromium, and molybdenum ; and cobalt, chromium, 
tungsten, and molybdenum. I have made alloys of cobalt 
and chromium containing zirconium, tantalum, thorium, 
titanium, vanadium, &c, I have also added to the cobalt- 
chromium alloys the non-metallic elements, carbon, 
silicon, and boron.. Some exceedingly 'interesting results 
have been obtained from these various combinations, and 
while further -investigation is necessary in, order; to fully 

* Paper presented at the Eighth International Congress of Applied 
Chemistry, New York, September, xpw.Frpra the Journal of 
Industries an 4 Chemistry* v., No, 3, 
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their chemical and physical properties* & 
camber of them have shown interesting economic 

preliminary fusions were made in graphite crucibles 
by 'means of a furnace opiated by natural gas-^ * waa 
later obliged to use crucibles of a special composition, not 
only to avoid the contamination of the metal by. carbon 
from the crucible, but also because they proved more 
reliable under iong-contmued heating than those made of 


•Sf nietal tungsten alloys readily with chromium and 
cobalt in all proportions. When added in small quantity 
. to the cobalt-chromium alloy, it seems to have little in- 
fluence on the properties of the combinations, but if the 
proportion rises to 2 per cent or 3 per cent, a notable 
effect is produced. Generally speaking, the cobalt- 
chromiura alloy becomes harder and more elastic, 
especially if it contains a small amount of carbon, boron, 
or silicon. , , - 

The following experiment shows the effect of melting 
the alloy in la graphite crucible 90 grms. of cobalt, 6*3 
grms. of tungsten, 18 grms. of chromium, tdgether with a 
small quantity of calcium silicide, were introduced into a 
graphite crucible. The resulting alloy was very hard, and 
the crucible much eroded oh the inside* The bar could 
btrslightly flattened at one end, and after being made Into 
a Cold chisel, showed remarkable qualities. , It. would not 
only scratch glass, hut also quartz crystal- It was quite 
tough at ordinary temperatures, and Would cut small chips 
or shavings from a piece of stellite. At a bright yellow 
heat It showed signs of fusion, and became covered with 
a skin of oxide. 

An alloy was made by melting the following in a special 
crucible Cobalt rondelles 4 8o grms., chromium 20 grms., 
tungsten j grms., calcium silicide id grms., calcium carbide 
5 gnns. A* soon as the above were melted, the crucible 
oover was removed, and 15 grms. of an alloy of cobalt and 
Won were introduced. The crucible lid was then replaced 
and the heating continued. A heavy, thick slag formed, 
which was removed before pouring the metal. The re- 
sulting bar was very hard and elastic , but drew only 
slightly under the hammer, and then broke. A cold 
chisel made from the cast metal cut iron readily. The bar 
washroom up mud remelfed with about one-third of its 
weight of an allby of cobalt, chromium, tungsten, and 
carbon. The result was a fine-grained alloy which was 
very elastic, and would draw out to a considerable degree 
under the hammer without checking. Its elastic limit 
must have been verv high, since when it broke, the pieces 
were thrown violently. 

Taking the alloy of chromium and cobalt as a basis, 
and holding the proportion of chromium at 15 per cent of 
the entire mixture. It was found that the alloy gradually 
increased in hardness with the percentage of tungsten. 
When the quantity. of tangsten rises to 5 percent, the 
alloy becomes distinctly harder,' particularly when forged 
under the hammer. When the t u ng st en reaches 10 per 
cent, ibe metal stiff forges readily, and a tool formed from 
the alloy takes a fine cutting edge. This alloy is suitable 
for both cold chisels and wood-working tools. When the 
tungsten rises to 15 pet cent, the metal can still be forged, 
but great carets necessary in order to avoid checking. The 
alloy is considerably harder than that containing xo per 
cent of tnngstenand is excellent for cold chisels. When the 
tungsten rises to 20 per cent, the alloy is still harder, and 
can be forged to a small extent. It makes good lathe 
tools for cutting steel and other metals at moderate speeds. 
.When the tungsten rises to 25 per cent, a very hard alloy 
results, which cannot be forged to any extent* but casts 
readily into bars which may be ground tost suitable form 
for lathe tools. These tools have shown great capabilities, 
particularly for the turning of steel, since- they are very 
strong, and retain their hardness at speeds which almost 
instantly destroy the cutting edge of a. steel took The 
tenjggjMot may be stiff further increased fo 40 per cent* and 
the alloy will retain its cutting qualities, and lor turning 


cast iron this alloy answers even better than that con- 
taining 25 per cent. When the tungsten reaches 40 per 
cent or more, the alloy becomes so hard that it will not 
only scratch glass, but will readily scratch quartz crystal. 
A small drill, made of this material, drilled a hole through 
the wall of a glass bottle without the addition of any 
liquid or other lubricant. A three-eighth inch square cast 
bar, when ground to a suitable edge, was set in a tool- 
holder attached to a lathe. The workman who had 
operated the lathe had been able to turn to form 26 cast Iron 
wheels in 10 hours with a steel tool of the same size. The 
stellite tool turned 49 of these wheels to form in the same 
time. The steel tool was ground 50 times during the opera- 
tion, while the edge of the stellite tool was dressed -slightly , 
by a carborundum whetstone, after its day’s work was 
completed. A set of steel cutters, placed in the boring 
head of a cylinder-boring machine, were able to bore from 
26 to 28 holes in ten hours. These cutters were replaced 
by others made of stellite, which performed the work in 
three hours and twenty minutes, or a little more than one- 
third the time. Not only was the speed of the mill doubled* 
but the feed also, and notwithstanding this severe ordeal, 
the stellite cutters were only slightly worn, while it wofrld 
have been necessary tore-grind the steel cutters at least 
two or three times for the same service at slower speed. 
Some remarkable results were obtained in the turning of 
steel on the lathe. For example, a cylindrical bar of 
annealed nickel-chrome steel, about 24 inches in diameter^ 
was placed in a lathe and turned with a steel tool at about; 
as high a speed as the steel would permit without 
w burning.” The steel tool was then replaced by one of 
stellite, and the speed at the same time increased to two 
and two-thirds its former speed. The stellite tool retained 
its edge under these severe conditions, and produced a 
shaving weighing one and two-tenths pounds in one-half 
minute. Just what the effect of the alloy will be in machine 
shop practice is at present somewhat difficult to determine. 
In my opinion, however, it will not fully supersede high- 
speed steel in the machine shop, hut in cases where rapid 
work is the main consideration it will doubtless replace 
high-speed steel. 

When molybdenum is added to a 15 per cent cobalt- 
chromium alloy, the alloy rapidly hardens as the molyb- 
denum content increases, until the content of th^ latter 
metal reaches 40 per cent., when the alloy becotoea ex- 
ceedingly hard and brittle. It cuts keenly and deeply into 
glass, and scratches quartz crystal with ease. It takes a 
magnificent polish, which it retains under all conditions, 
and on account of its extreme hardness its surface is not 
readily scratched. When 25 per cent molybdenum is added 
to a per cent chromium alloy, a fine-grained metal 
results, which scratches glass rather readily, and takes a 
strong keen edge. Its colour and lustre are magnificent, 
and it will doubtless find a wide application for fine hard 
cutlery. It cannot be forged, but casts readily, and its 
melting-point is not abnormally high. 

If carbon, boron, or silicon be added to any of tbe above 
alloys, they are rendered much harder, though their effect 
is not always desirable, since they tend to render the alloys 
more brittle. 

If either tungsten or molybdenum is added to a cobalt- 
chromium alloy containing 25 per cent of the latter metal, 
tbe hardness of the alloy is rapidly increased. When the 
percentage of tungsten, for example, reaches 5 per Cent, 
the alloy can be readily forged, and forms an excellent 
combination for wood-cutting tools, such as chisels, pocket 
knives, &c. When molybdenum is added to the same 
mixture of chromium and cobalt, much the same effect is 
produced, though, generally speaking, a smaller quantity 
of molybdenum is required to produce a given increase in 
hardness. In some instances. I have found it advisable to 
add both molybdenum and tungsten to the cobalt-chromium 
alloys. Generally, the colour and lustre of these alloys* 
after polishing, are magnificent, and they seem to resist 
atmospheric influences equally as well as the binary alloy 
of cobalt and chromium. 
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Noteson the Chemistry of Paper-making. 


. irotBS ON THE CHEMISTRY OF PA.PER- 
, •' making, 

, « By THbMA.S'J. KEENAN, F.C.S. 

In an address before the King’s County Pharmaceutical 
Society In the Brooklyn College of Pharmacy pn January 
14, 1913, the managing editor of Paftr described some of 
' the operations involved in the manufacture of woodpulp 
and paper, contrasting them with the work of the pharma- 
ceutical chemist. He demonstrated among other things 
that the same uncertainty which formerly prevailed in 
pharmaceutical work — and which stilt exists to some 
extent - regarding the extractive or aikalofdal strength of 
the ultimate tincture or extract, is experienced by the 
paper maker in regard to the nature of the product he may 
obtain after extracting hia wood and mixing the residuum 
:wtth varying proportions of other materials, such as clay, 
alum, and rosin, in a beater — the modern analogue of the 
stamping machine or crude mortar and pestle of the 
mediaeval craftsman. 

The application of chemistry to papermaking began 
with the process of treating wood with caustic alkalis or 
alkaline earths so as to extract a product to replace the 
r{ pulp made from rags. It had not been overlooked, of 
course, that the use of chlorine bleach came first, following 
the discovery of chlorine by Scbeele in 1774. 

. The timber, from which the pulp or cellulose destined 
to form the finished sheet of paper is produced, varies in 
quality, according to cultivation, soil, and climatic 
influences in much the same way as da the drug-producing 
plants, and the, quality and quantity of pulp varies 
according to the class of woods used and the mature of the 
, 1 process, so thht uniformity of product is neatly ns difficult 
in the one case as in the other. 

. : The production of a finished paper of uniform and un- 
varying quality and characteristics, as determined by 
chemical and microscopical tests, is impracticable, owing 
to conditions inherent in the process of manufacture. The 
papermaker cannot tell to a nicety what proportion of the 
materials which go to make up his “furnish” or formula 
will be retained in the ultimate paper and what will go 
out with the water which is drained away from the pulp as 
it travels on the running wire of the paper machine to the 
press, and drying rolls. In this respect the art of paper- 
making has not kept pace with the progress of other arts 
and crafts, though in the direction of mechanical improve- 
_ hunts there are few industries in which mechanical inven- 
tion has been so highly developed or in which engineering 
as a science plays a mote important part, some of the 
special machinery in the equipment of a modern paper mill 
being examples of engineering skill that are little short of 
marvellous in the ingenuity of their construction and 
operation. 

In the primary processes of separating the pulp or 
\ cellulose from the wood the pharmacist will see no 
r analogy with any operation known to his art. On the 
' contrary, he will observe methods employed and results 
obtained as astounding by their destructive wastefulness 
as by total opposition to galenical methods in the extrac- 
tion of valuable plant constituents. It is in the inter- 
mediate and later stages of papermaking — in the combining 
of the “furnish,” as the' assembled ingredients of the 
formula for a given paper are conveniently termed, and in 
the, testing of papers — that he will note familiar combine- 
. tions and reactions, 

- - The simplest form of woodpulp, that known as “ ground 
I wood,” which forms the body of newsprint paper, is pro- 
duced by pressing logs of cone-bearing trees, sucb as 
spruce, balsam, pine, and fir, freed from bark, and cut 
into short pieces about two feet long,, against revolving 
' - grindstones, under a stream of water, -so that the digin- 
"re grated pulpy fibres, torn away from the Jog, obliquely or 
against the grain, can be run off into tanks and thence 
flowed away to - undergo a screening "and straining opera- 
, tion for the removal of, refuse, and onground Jumps* As 
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the # pulp obtained in this way contains the sap, lignin, and 
resin of the raw wood, Substances that are prone to.rapid 
oxidation and discoloration, paper made from it soon 
deteriorates, becoming brown and brittle, and it 3s a very 
perishable product. rulp of this kind, however, is only 
used, as an admixture with chemically prepared pulp in the 
manufacture of newsprint and the cheaper grades of book 
paper, or alone in the manufacture of hoards; ground 
poplar wood being also used to some extent for this 
purpose. 

If 1* the pulp produced by chemical means which has most 
interest for the pharmacist, the systems in use being, as 
already indicated, so much at variance with pharmaceutical 
work and especially the extractive processes employed in 
pharmacy. The chief processes are known as the sulphite, 
the soda, and the sulphate. By the solvent action of the 
chemical solutions upon the non-fibrous constituents of the 
wood the cellulose is set free from its enveloping bodies 
and is recovered to the extent of nearly 50 per cent ofthe - 
total weight of the wood. The material which is extracted, 
consisting of all the soluble constituents of the wood— the 
gums, resins, tannins, and other valuable plant principles 
which encrust the cellulose — represents to the papermaker 
so much offal or waste, and, in the soda process, is 
destroyed by burning, the soda being recovered ; and, in 
the sulphite process, washed into rivers and streams, with 
a total loss of organic extractives and chemicals. 

It is scarcely necessary to emphasise more particularly 
the sharpness of the contrast that is here presented to the 
work of the pharmacist, where the end aimed at is the 
separation of the active end soluble constituents of the 
plants from the inert insoluble portion ; the residue or 
marc, consisting of broken down weedy tissue and fibres, 
being rejected. But to illustrate better the contrast in 
work, a brief description of the sulphite process of pulp- 
making may be given. The wood, having been cleaned 
and cut up into pieces from two to five feet iniength, as in 
the ground wood process, is chipped up into small pieces 
or chips about one-fourth inch to one-half inch thick and 
boiled under pressure in large steel digesters capable of 
holding twenty tons of wood at one operation and yielding 
ten tons of finished pulp. The digesters are lined with 
heavy cement backing fated with kick, pointed with 
litharge and glycerin, to prevent contact with the metaL 

The sulphite liquor in which the wood is boiled is made 
by passing sulphur dioxide — obtained by burning sulphur, 
or iron pyrite, in special ovens— into tanks filled with 
water and a known quantity of slaked Kme {prepared 
I wo® dolomite). This results in the formation of asolution 
of _ the acid sulphites of calcium and magnesium, which is 
the active solvent agent. The chemistry of the reaction 
between the wood and the sulphite liquor .prepared from 
dolomite or magnesian limestone is tersely but sufficiently 
stated by .Thorp (“Outlines of Industrial Chemistry” 
Macmillan, 1911), who explains that the acid sulphites 
react much like sulphurous acid; but the sulphites combine 
with the aldehydes formed in the first stages of the decom- 
position, producing stable and soluble double salts. The 
organic acids which are also formed decompose the bisul- 
phites and form, soluble calcium and magnesium salts; 
while the sulphurous acid gas is set free, causing a con- 
stant increase of pressure within the digester. The acid -, 
sulphites also tend to bleach the colouring matter of the 
fibres by forming colourless compounds with them, but ffofo 
is a very unstable bleach and the original colour soph 
returns when the pulp, is made into paper. Bisulphite of 
calcium is unstable and decomposes readily into neutral 
sulphite, setting free sulphurous acid. Thistesults in the : 
precipitation of the neutral sulphite oh the fibre, which is 
left harsh even after long, washing. Magnesium bisulphite 
is more stable, and although less corrosive ito, the fibre, it 
dissolves the non-cellulose natter even more completely 
than does the lime salt; further, any sulphate or neutral 
sulphite which may be fbrteed is deafly was fad 'off and 
the palp kid' white* SodHun bisulphite gives 

a better product than eSftfch ofthe foregoing, and strong' 


Notes on the Chemistry of Paper-making . 


Chbmxcal NbwS, 
July as, 1913 


liquors can be made from it; but it is too expensive for 
general use* 

. When the digesters have been filled with the wood 
chips and the requisite quantity of sulphite liquor is 
- added, the* manhole or cover at the top of the digester Js 
securely fastened, and steam is turned on gradually until 
the pressure reaches seventy or eighty pounds- The 
cooking is steadily maintained at this pressure for a period 
of eight to ten hours. At the end of this time the con- 
tents of the boiler, consisting of softened pulp, are dis- 
charged into large vats and washed. The spent liquor 
containing the dissolved resinous and non-fibrous portions 
of the original wood is allowed to drain away from the 
mass in the tank, which is then washed out and made 
ready for another charge. 

„ It is the disposition of this spent liquor which constitutes 
one of the weightiest problems confronting tbe manu- 
facture of chemical palps to-day. He is eager to be. in- 
formed of a means of utilising the liquor that would obviate 
the present necessity of throwing it into contiguous rivers 
and streams, for he realises the danger that threatens the 
industry from the enactment of laws that will prevent him 
from turning his waste liquors into the watercourses of 
the country in such large quantities as has been done up to 
the present time. 

1 By neutralising the liquor andstarting fermentation of 
the contained sugars, alcohol of a low grade is produced 
from itm several pulp plantain Sweden, and by a patented 
concentration process used in the United States, a com- 
pound is fanned from the liquor, named glutrin, which is 
utilised as a binder in roadmaking, as a tanning extract, 
and as an adhesive for sand in making moulds and cores 
for iron castings in foundries. 

But the profitable recovery of the organic matfer dis- 
solved from wood in the sulphite process is still an un- 
solved problem. The recovery of the innumerable organic 
substances dissolved in it, which is so fascinating a field 
of speculation for the chemist, has no interest for tbe pulp- 
maker, and is regarded as something of minor importance 
compared with the question of getting rid of the liquor in 
some way agreeable to the authorities and at the same 
time inexpensively and expeditiously. Although the 
problem has been deeply studied by able chemists for the 
past twenty . years, it has yet to be tackled by a pharma- 
ceutical chemist, and when it is we may look for the pro- 
duction of a whole series of new organic compounds. 

In the soda and the sulphate processes of extraction 
there is effected a partial recovery of materials. By in- 
cinerating the spent soda liquor, after evaporating and 
concentrating it, the soda itself is regenerated, but there 
is here again a total loss of the organic derivatives of the 
wood, which are burned up in recovering the soda. 

The soda process is used for soft woods like poplar, 
cOtton, and basswood, whereas the sulphite procsss is 
exclusively employed for coniferous woods. The chipped 
wood is boiled in a solution of caustic soda for eight or 
nine hours at a pressure of seventy or eighty pounds. The 
pulp produced is soft and hleaches well, making it 
especially well adapted for the manufacture of book and 
magazine papers. 

Sulphate pulp is prepared by boiling the wood chips in a 
solution of sodium sulphate containing some caustic soda 
and sodium carbonate. It is a slower process than either 
the sulphite or the soda, as the period of boiling, instead 
of being eight or nine hours, is sometimes extended to 
thirty-five hours, though good results are possible with a 
shorter cooking. The sulphate is reduced to sulphide by 
organic matter during incineration as a step in recovery, 
and by its presence in the liquor subsequently made oxida- 
tion of the fibre is prevented, so that a good yield of strong 
fibre is obtained. The so-called kraft'papers are made by 
this process, which is not a popular one, as the gases 
formed have a very offensive odour; which affect the 
whole neighbourhood of the mill and make the atmosphere 
almost unendurable to human beings and . incapable of 
supporting plant or vegetable life* , . - 


Some of the technical operations of the papermaker 
afford abundant opportunity for exercise of galenical 
ingenuity and skill, as, for example, in tbe sizingof .paper 
to give it a surface resistance to the penetration of liquids, 
like ink, so that the paper may be written or printed on 
without the ink spreading over the sheet. 

In the sizing of newsprint and the common grades of 
book paper the sizing substance is the ordinary rosin of 
commerce, which is added in the form of rosin soap to the 
pulp mass of fibres in the final stages of beating, and pre- 
cipitated by alum, after the proper proportion of kaolin or 
china clay has been added (from 5 to 15 per cerit) and the 
yellowish colour of the ground wood has been toned up by 
the addition of sufficient blue and red aniline dyes or other 
colours required to impart a white appearance to the 
finished sheet of paper. In order to insure the perfect 
distribution of the rosin throughout the paper pulp it is 
introduced as a liquid soap, made by boiling rosin with 
soda-ash and adding water, the following being a typical 
formula 

Rosin ; , , . , , ... 1350 lbs. 

Soda-ash 165 lbs. 

Boil for about four hours and just before boiling is com- 
pleted add about thirty gallons of Water. Strain through 
a No. 80 sieve. < 

A definite quantity of the soapy emulsion of rosin thus 
formed is mixed with the contents of the beater, and when * 
it is well distributed, alum is added in sufficient quantity 
to salt out the rosin and take with it for precipitation into 
the fibres of the paper pulp the kaolin and other ingredients 
of the furnish. 

It is a disputed question in paper chemistry whether the 
alum simply throws the rosin out of solution, salts it out, 
as it were, or combines with it to some extent to form an 
aluminium resinate. The weight of authority leans to the 
conclusion that, no chemical combination takes place, 
good results in sizing with rosin having been obtained by _ 
the substitution of magnesium sulphate, or diluted sul- 
phuric acid, for alum. At best the salting out process as 
ordinarily practised is not distinguished by scientific pre- 
cision, and much more alum appearsf to be used than is 
necessary. Alum and rosin when present in excessive 
amounts cause paper to turn a brownish colour, and it 
gradually becomes brittle and disintegrates in consequence 
of the formation of free acids and other chemical changes. 

The supply of rosin is not inexhaustible and some 
scarcity has already developed, and as a consequence of 
this and a corresponding advance in price, the paper- 
makers are casting about for cheaper substitutes. Besides 
experimenting with the waste rosins of the rubber industry, 
an attempt has been made to revive the ancient use of 
starch as a sizing material, with a fair measure of success 
as regards ordinary printing papers, but unsuccessfully in 
the case of writing papers, which require to be almost 
waterproof in their ink resistance. In this process a com- 
pound of starch and aluminium silicate is deposited in the 
.fibres by combining in a cooking operation a partially 
gelatinised starch with sodium silicate and salting out the 
mixture with aluminium sulphate. 

The more expensive handmade papers are sized with a 
solution of gelatin, the sheets being dipped separately 
into a tub of the size and afterward hung up to dry, being 
finally pressed between zinc plates. In another process 
now more generally used the sheets of paper are carried 
by travelling felts through a bath of heated size, the excess 
gelatin being removed by the action of rubber or wooden 
rollers through which the papers are passed before leaving 
the apparatus, and the drying is effected on an extension 
of the machine. With the ordinary machine-made writing 
paper, however, the sizing material is mixed with the pulp 
in the beating engine, as in the case of newsprint and 
book paper, and there interlocked with the fibres by the 
alum salting out process previously described. 

It is expected of the pharmacist that he should be well 
Unformed regarding methods of determining the quality of 
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paper by microscopical and chemical tests at least — * 
physical methods may be left to the experienced paper- 
maker or dealer, who is often able to make a shrewd 
.guess at the composition of a paper by the mere appear- 
ance and feel of the finished product* 

In * r taking the fibre count , * as the method of esti-, 
mating the proportion of pulps in a paper is termed, the 
use of a staining agent is necessary, all vegetable fibres 
being transparent and nearly colourless. The best stain 
for this purpose is Herzberg’s chlorzinciodine solution, 
which is made up as follows : — 


' Solution A. 

Zinc chloride . . . . ; . . . 20 grms. 

Distilled water . . .. .. 10 cc. 

Dissolve. . 

Solution B. 

Potassium iodide 2*1 grms. 

Iodine crystals .. . . . « o*x „ 

Distilled water . . . . . . 5*0 cc* 

Dissolve. 1 


V 1 ' 

Dissolve A by adding the water to the zinc chloride in 
a beaker, . 

Dissolve B by adding a few drops of the water to the 
potassium iodide and iodine crystals in a glass beaker and 
after dissolving add the remainder of the 5 cc. of water. 

The two solutions— A and B — are then mixed together 
and allowed to stand for twenty-four hours to settle, after 
which the clear liquid may be poured off into amber glass 
pottles, fitted with dropping stoppers. 

A drop of Herzberg’s stain applied to the paper pulp 
on a microscope slide brings out a wine-red colour on 
cotton and : linen fibres, gives a good clear blue colour 
with bleached soda and sulphite woodpulps and a 
characteristic yellow or greenish grey-yellow with ground 
or mechanical woodpulp. 

The following method of preparing a sample of paper 
for the microscope is used by the Bureau of Standards, 
Washington, D.C. ; — 

Several small pieces of paper of about the area of a 
cent are cut from different parts of the sheet of paper ; 
these pieces are then placed in a beaker and covered with 
some t per cent caustic soda solution, and the whole mass 
is then brought to a boiling over a suitable heating device. 
After boiling for about a minute some tap water is added 
to wash out the caustic soda, followed by two or three 
drops of a 25 per cent solution of hydrochloric acid to 
neutralise the alkali. 

The slightly acid solution is then poured off and enough 
of the small pieces of paper are . pinched off and rolled 
into a ball of about the size of a pea. This small ball of 
ulp should be well > rolled between the thumb and 
nger and then placed in a test-tube and the test-tube half 
filled with water. The test-tube is then shaken vigorously 
until the paper has been entirely broken up and the fibres 
are well separated. A small portion of the pulp is then 
carefully removed on the point of the microscope needle 
from the test-tube and placed on each end of one of the 
microscope slides* the excess liquid being removed by a 
pointed strip of filter paper brought in contact with the 
edge of the drop. 

The fibres forming the pulp are thoroughly dried and a 
drop of the Herzberg stain is added, then the fibres are 
well " teased ” out by the use of the.microscope needles, 
a cover glass is placed over them and well pressed down, 
all the stain pressed out around 1 the edges of the glass 
being removed with filter paper. 

The slide is next placed under the microscope, and after 
studying the various fields an estimate of the proportion 
of each of the various kinds of fibres may be given. *■ 

One of the most frequently used solutions for staining 
fibres for microscopic examination is a solution of iodine 
In potassium iodide of the following composition :-r* 
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Iodine , .. , 1*15 grm. 

Glycerin ...... ... i*o . „ 

Potassium iodide . . . . i*a „ 

Water . .. .. 20*0 „ 


In contact with this solution - cotton, linen, bleached 
hemp, and ramie fibres are coloured brown ; while 
mechanical woodpulp/ jute, and manillaherop are coloured 
yellow or yellow-brown. Chemical pulp of wood, straw, 
and esparto are not affected. 

A solution of calcium nitrate in iodo-potassium iodide 
is said to offer some advantages over chlqrzinciodine 
solution. For one thing it does not absorb moisture from 
the air, and it does not alter the fibres. It is made as. 
follows : — 

Solution No, 1. 

Nitrate of calcium crystals ; . 100 grms. 

Distilled water.. 50 „ 

Dissolve. 

Solution No, 2. 

Iodine . . .. . .1 grm. 

Potassium iodide 5 „ 

Distilled water. 90 „ 

Dissolve. 

For use 3 cc. of Solution No. x is added to Solution No. 2. 

This solution stains linen fibre a rose colour with a 
brownish tinge ; ground wood is coloured yellow ; bleached 
sulphite fibre, a delicate rose tint; unbleached sulphite 
fibre, clear yellow ; soda poplar fibre, indigo blue ; straw 
fibre and esparto blue. 

Several rough identity or diagnostic tests for the presence 
of ground wood in paper are employed by paper dealers, 
of which the following may be noted : — 

A solution of pbloroglucin in alcohol is used for identi- 
fying mechanical or woodpulp, which turns a beautiful red 
colour in contact with the reagent, the depth of tint, as 
compared with Scbopper’s standard colour tables, corre- 
sponding to the amount of mechanical pulp, or lignified 
fibre, present. The procedure i& as follows ; — 

Into a fiat porcelain dish pour 2 parts of a 2 per cent 
alcoholic solution of phlprogluctn and x part of hydro- 
chloric acid (pbloroglucin, x grm. ; alcohol, 50 cc^ ; hydro- 
chloric acid, 25 cc.), and immerse in the solution the 
paper under examination. After ten minutes of contact 
compare the colour developed with Schopper’s standard 
colour table. 

In papers having a red or rose colour the phlproglucin 
reaction breaks down and the employment of benzidine 
hydrochloride is recommended, this reagent giving rise, to 
an orange colour in the presence of mechanical woodpulp. 
The reagent is made by rubbing up 15 grains of chemically 
pure benzidine with x$ minims of hydrochloric -acid and 
dissolving the benzidine hydrochloride formed in 2j dims, 
of water at 122° F. The solution is simply dabbed on the 
paper to be tested, and the orange colour produced in the 
presence of mechanical woodpulp is the more intensive 
the more woodpulp is contained in the paper. The test is 
a very delicate one, the orange colour being produced 
even when only traces of mechanical woodpulp are present. 

Aniline sulphate stains lignified fibre yellow, and a xo per 
cent solution of this salt, acidulated with sulphuric acid, 
imparts a golden yellow tint to paper containing ground 
wood, the colour being more or less intense according to 
the proportion of ground woodpulp present, A solution of 
aniline chloride and hydrochloric acid is also used,- hut the, 
results with each of these aniline solutions are mfmo* to 
those obtained with phloroglucin. 

Worsteds reagent is popular in Germany as a diagnostic 
test for ground woodpulp, hut as it, as well hs phloro- 
glucih and the aniline salts, develop their characteristic 
colours with any lignified fibre, the test is not conclusive 
} of the presence of ground woodpulp alone; t Wurster’s 
reagent consists of a 50 percent solution of dimetbylpara- 
pbenyienedkpnide in Water* ft gives a deep red colour 


Notes on the Chernistry of Paper -making. 





Survival of Congealed Fish. 


> Chxhxgal K*w», 

1 July 35,15x3 


with ground woodpulp. There are now available test- 
papers impregnated with Wnrster’s reagent which are called 
« 4 x-paper" for convenience. Strips of this test-paper are 
placed in a double sheet, between the paper to be tested. 
- After moistening the layers of paper with water the red 

- ' colour that develops is compared with a standard table of 

colour values which is sold with the test' papers. 

It is the iignocelluloses, reacting to the foregoing re- 
agents, which impart the greatest element of weakness 
and decay to paper. They are unsaturated compounds 
greedy of oxygen and profoundly affected by all oxidising 
agents. Pure cellulose is a saturated compound which is 
resistant to the .action of both chemicals and atmospheric 

- changes* and this accounts for the practical indestructi- 
bility of rag papers, which are free from lignin, and consist 
of early pure cellulose. Books and papers dating from 

: the middle ages are to be found in museums and libraries 
to-day in a good state of preservation because they were 
made at a time when rags were the only erode material 
-for the manufacture of paper .— The Chemical Engineer \ 
xviii., No. 4 (from Paper), 


v T V ’ THE SCIENTIFIC VgERK, 

V (From Our Paris Correspondent), 

Keep Your Fluorine as Long as Possible. 
Professor Armand Gautier has continued the explanation 
of the researches that, in collaboration with M. CIausmann, 
he has undertaken concerning the fluorine in the 
v ' organism. „ , - 

The authors have discovered that for zoo grins, of 
substance there exists 3*04 mgrms. of fluorine m tbe brain, 
: of a man.; m the brain of an ox 3*46 mgrms. ; in the 
, human lungs, 2*44; in the thymus of a young lamb, 8* 48 ; 
in the kidney of a man, 2-30, &c. These quantities, 
although very weak, are sufficient to explain the r 61 e of the 
fluorine, which, as M. Armand Gautier established 
recently* is necessary for the assimilation of phosphorus. 
These last experiments have likewise confirmed this 
remark that fluorine diminishes as the organism grows 


V l', : Pieces of Money and Hygiene. 

iti order to avdid disputes, most of the tramcar and 
autobus conductors have a habit of holding, between their 
teeth, the coins for which they have to give change. The 
Council of Hygiene of Rome has received many complaints 
concerning this habit, and certain experiments, tried under 
its direction, have shown, it appears, that if banknotes are 
laden with bacteria, the copper, silver, and gold coins are 
practically aseptic 9 on account of the bactericidal action of 
the me tal l ic salts and modes formed on their surface. On 
the other hand, it was declared that nickel coins did not 
ttdjoy this same property precisely on ac count of their 
unalterabHhy. * ■ ' _ . 

Bat the conclusions of the learned Italians are not 
accepted in France. M. Langlois, Director of Science, 
has washed several pieces of money, more or less worn, 
in a determined quantity of sterilised water,, and the 
averages of hia numerations for each series, of coins have 
reached the following figures for each cubic centimetre of 
the washing water : — 

10 c. Copper coins, 760,000 bacteria, 3 p.c. mould. 

rtf ft . . _ ...... _ 1 . 


25 c. Nickel 
2 ft, Silver 
25 fr. Gold 
Banknotes 


140.000 

260.000 

220.000 
1 , 200,000 


are-* 
PheumO' 


Among the bacteria the most 

Sarcines, Bacillis ^ subtilis, Sta^-, * ww - 

baciiius. Bacillus liquefaciens ; amongst the moulds by 
the side of diverse Penicillium, the. terrible ^pergtllus 

xngur* /" " . . -2 v : ■ ' v- 


The experiments of M, Langlois indicate that if 
pieces of money constitute a bad centre of culture for 
bacteria, they transport, nevertheless, very dangerous 
species in alarming numbers. 

Tbe adoption of nickel money constitutes a very appre 
ciable progress, since tbe washings of several pieces of 
25 c. gave tbe lowest average. On the other hand, the 
banknotes are particularly rich in bacteria. 

, The water in which had been washed a very much worn 
French fifty franc banknote supplied more than three 
millions of microbes. That used for washing a nearly 
thousand franc banknote gave only 270,000. 

A Mammoth in Flesh and Bones./ 

u I/Anthropologie,” by the pen of its director, Professor 
Boule, informs us of the precious acquisition just made by 
the Paris Natural History Museum of a mammoth with its 
soft parts partially preserved. This magnificent example 
has been offered to the Museum by Count Stenbock- 
Fermor, who had it extracted at his own expense from one 
of the islands of New Siberia, and brought it to Europe by 
sledge, boat, and railway. It is probably tbe only example 
that will ever be seen in central Europe, for subsequently 
to the rift of Count Stenbock-Fermor an imperial ukase 
has forbidden any further exportation of mammoths either 
whole or in parts. 

It is known that these fossils preserved in the ice were 
perceived in 1806 (Adam, Mouth of Lena), but the only 
mammoth preserved in these conditions and brought to 
Europe is to be seen in the Museum of the Academy of 
Science of St. Petersburg. The anatomy of the soft 
parts, its histology, the study of the blood, have consti- 
tuted, on the part of the Russian savants , a palaeonto- 
logical work of a kind evidently quite new, presenting, at 
least, a lively interest of curiosity. 

The sample at the Paris Museum of Natural History is 
sufficiently well preserved to allow of like studies* They 
are already begun. 

The whole animal and its Boft parts will shortly be 
exposed to the public ; it will form a new attraction td the$ 
great scientific establishment. The public will doubt- 
lessly contemplate with a lively interest, besides the 
skeleton, of which the skull notably is perfectly preserved, 
a large part of the skin covered with its hair, the tail, and 
a whole ear* 

Vegetables Manufacture Urea- 

Urea has long been considered as characteristic of the 
desassimilation of animal albuminoids. However, there 
has been some found in mushrooms. Recently, M. Fosse 
m analysing a rather large number of vegetables, has 
remarked that urea is to be met with very generally in the 
vegetable kingdom— carrots and potatoes. What is to be 
deduced from this presence of urea ? Can it be considered 
as a physiological product of the vegetable cell, or has it 
simply been drawn by the roots from the soil where it is 
always to be met with in more or less important quantities ? 

A he experiments have shown that it could really be ’ 
considered as a product of the activity of tbe vegetables 
cells. By cultivating moulds such as Aspergillus nigtr 
and Psnutlhum glaucum in aseptic conditions and on 
definite media containing sugar and ammonia, it has been 
stated that these moulds really produced urea. Likewise, 
m treating the higher classes of vegetables, wheat, barley, 
Indian corn, peas, clover, and beans, M. Fosse has been 
able to show that in these plants also urea was formed in 
the course of germination, when the embryo then growing 
consumes the. reserve material contained in the grain* 
urea animalS> ve 8 etables ar « then susceptible of producing 

The Survival of Congealed Fish. 

Th ? Panned some time ago by Professor 

Raoul Pictet have shown that living fish might be con-. 



Interesting Grafting* 


gealed -without being kitted, provided that the freezing 
process was performed in a verjj slow manner. When the 
fish is fixed in the block of ice, it is noticed that its tissues 
cah.be pounded as ice is. pounded. If at the end of; a 
certain time the block of ice is thawed very slowly, it is 
remarked that when the water Is melted, the fish gradually 
regained their activity, and after some time they swim 
about as .If -nothing had happened. 

It lain taking these facts as a basis that MM. Mir and 
Audige have established the principle of a process by 
which it is possible to transport to a distance fish living 
but congealed. The blocks of ice containing the congealed 
fish could be transported in frigorific wagons at o°. 

This process is much more economical than that which 
exists on certain railways, notably in Germany and 
Austria, and which consists in transporting the living fish 
in water. In this case it is necessary to employ a rela- 
tively large quantity of water. To transport one kilognn* 
of carp, four or five litres of water are required, and for 
the same weight of trout from 10 to 20 litres of water are 
necessary. A wagon that can only carry xo,ooo kitogrms. 
would be able to transport only 500 to xooo living trout. 

The process indicated above by MM. Mir and Audigd is 
infinitely more simple and less costly. It cannot fail to 
interest the hygienist. 

The,, Synthesis of Vegetable Matter. 

M. Daniel Berthelot, Professor at the Higher School of 
.Pharmacy, and M. Gaudicbon have just communicated to 
the Academy of Sciences the continuation of their re- 
searches oh. the synthesis of vegetable matter by light, 
thsMiks to the gases of the, ait. By exposing carbonic acid 
and the amount of water, contained in the atmosphere to 
the ultra violet irradiation of the mercury lamp they have 
obtained both formic add, the simplest of vegetable acids, 
and formaldehyde, .which is the point of departure of 
sweet matters and of celluloses. 

These reactions which take place in plants, in the sun, 
only under the influence of diastases, is realised here in 
vitro, thanks to the accelerating catalytic power of the 
ultra-violet light. 

The Action of Ultra-Violet Rays. 

Professor Hunneguy has presented before the Academy 
of Sciences a very interesting note concerning the action 
of ultra-violet rays on the development of the egg of the 
“Ascaris” or Ascarides. 

We are acquainted with the first manifestations of life 
only from the observation of the eggs of the lower animal 
life. As soon as it is fertilised the egg is segmented into 
two parts, then into four, then eight, and so on. The 
ultra-violet rays slacken this segmentation of the egg, and 
this slackening is proportional to the quantity of energy 
received. 

Interesting Grafting. 

fa a certain number of cases (x 3 out of xoo trials) M. 
Daniel has managed to graft the root of a carrot oh to the 
root of another umbelliferous plant, the peppery fennel. 

The carrot (a semi-red Nantes type) has a tuberculous 
red root, giving out a special smell and having a sweet 
taste. The peppery fennel has a white root, not very 
sweet, with a special smell and a pungent peppery taste. 

The roots of the grafted carrots became tuberculised, 
their colour was red but mixed frequently with green or 
brown. So then the colouring of the grafted tubercle was 
modified, but, on the other hand, the red pigment' of the 
carrot did not pass into the fennel, 

The smell of the grafted carrots was also modified; 
moreover they were not so sweet, and had, though in a 
less degree, the taste of the root of the fennel.. The 
carrot thus loses its alimentary value. What is interesting 
to note is that the exchanges between the graft and the 
subject are localised to such and such a substance and are 
not produced in the same manner on both sidesr * : » 
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NOTICES OF BOOKS. 

Allen's Commercial Organic Analysis . Volume VII. 
Fourth Edition. Edited by W* A. Davis, B.Sc., 
A.C.G.I., and Samuel S. Sadtler, S.B. London: 
J. and A. Churchill. 19x3. 

The seventh volume of the fourth edition of “Allen’s 
Commercial Organic Analysis” deals with the Vegetable 
Alkaloids, Glucosides, Animal Bases, and Acids, Ac. As 
our knowledge of these subjects has rapidly advanced in 
recent years the text has had to be thoroughly revised, and 
many amplifications and corrections have been made. As 
far as possible the old arrangement and classification have 
been preserved. The section on Animal Bases, which has 
been re-written, and which gives an admirable survey of 
the analytical methods employed in their identification, is 
from the pen of Prof. A. E. Taylor, of the University of 
Pennsylvania. 


Lectures on Chemistry in Qas-wvrks. By W. J. A. 
Butterfield. London: The Institute of Chemistry 
of Great Britain and Ireland. 19x3. 

The two lectures which this booklet contains were 
delivered before the Institute of Chemistry in December 
and January, 1912-13, and were intended to give students 
and gas- works' chemists some idea of the nature of the 
work which, they should be qualified to perform. The first 
lecture dealt with the requirements of a public gas supply, 
the consumption of gas in different countries and cities, 
and the evolution of modern methods of gas making from 
the earliest processes. In the second lecture the lecturer 
discussed r the cleaning of gas, the recovery of nitrogenous 
products from coal, and the chief by-products. The 
analytical work which the gas-works’ chemist will be 
called upon to carry out is outlined, and a 1 high ideal of 
efficiency, alertness, and skill is put before mm; in the 
lecturer's opinion he should be possessed of a special 
knowledge of the chemistry of fuels, and in addition would 
have a thorough acquaintance with the principles of 
mechanics and physics. 

Uber die Aujnahme der Radium— Emanation durch das 
Blut . (“ The Absorption of Radium Emanation by the 
Blood”). By C. Ramsauer and H. Holthusen. 
Heidelberg : Carl Winter. 1913. 

The research described in this monograph was performed 
at the Radiological Institute attached to the University of 
Heidelberg, and has brought to light some facts of first- 
rate importance in medical and biological science. By 
means of a new method of measuring the absorption co- 
efficients of the blood for radium emanation it has been 
definitely proved that the coefficient is double that of water 
at the same temperature ; thus some of the very contra- 
dictory statements to be found in literature may at last be 
regarded as conclusively refuted. It has also been proved 
that the red blood corpuscles are the chief carriers of the 
emanation, and the validity of Henry's Law h&B been 
established between very wide limits* 

Handbuch der Arbeitsmetkoden in der Anorganischen 
C hemic . (“ H andbook of Practical Methods of Inorganic 
Chemistry”). Edited by Dr. Arthur Stahler, 
Volume I. Leipzig : Veit and Co. 19x3. (M. 25). 
Directors of laboratories and chemical demonstrators 
will find in this book much information which will be Of 
great value to them* It is not always easy to obtain 
details of tbe latest forms of apparatus and of the best 
methods of carrying out-special operations, such as are to 
be found here, and the text-books hitherto existing have 
not attempted to attain to the comprehensiveness at which 
the many collaborators who have written this book have 
aimed. In Volume I. the laborAtoiy and its equipment 
ate described, with ittustiat 'as bf haany kinds of apparatus, 
including the latest modifications and improvements. 
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Mechanical operations such as separation by filtration, 
centrifugation, &c., ate also described, and valuable 
sections deal with the preparation and fitting up of ap- 
paratus and the making and storing of reagents. The 
actions of reagents on glass and the advantages of the use 
of quarts and other glasses are discussed. ^ The section on 
the electrical apparatus employed in chemical work will be 
found exceedingly useful, providing as it does enough 
details for all ordinary purposes. 


Die QasglUhlichtbeleuchtung in ikrer Entwicklung und 
Bedmtung . ( u Incandescent Gas Lighting : Its Develop- 
ment and Importance”). By Dr. C. Richard Bohm. 
Charlottenburg ; Gustav Heydenreich. *913. 

T^his little pamphlet has been re-written for the general 
public, and aims at giving a brief readable account of the 
use of the incandescent mantle in lighting by gas. 
Interesting details and illustrations of the first gas works 
built in 1825 in Berlin are given, and the evolution of the 
incandescent burner is traced. Those who are interested 
in questions of illumination will find that the pamphlet 
'contains matter relating to the efficiency and expense of 
different systems which is worthy of their attention. 


CORRESPONDENCE. 

ATICONIC ACID. 

To the Editor of the Chemical News, 

Sir, — W e have sometimes wondered why discoveries in 
science find their way so slowly into the text- books. As 
an illustration, in 1893 Dr- Arthur Brooke, in collaboration 
with Prof. Rudolph Fittig, in the Chemical Laboratory of 
th£ University of StrassbUrg, discovered a new isomeric 
unsatnrated acid, to which they gave the name aticonic t 
because it more. closely resembles itaconic acid than it 
does the other isomers, mesaconic and citraconic. This 
was considered at the time quite a brilliant and important 
discovery, and it received due consideration in the AnnaUn 
and other journals during the year in which the synthesis 
was effected. 

In the summer of 1894, Fittig was honoured with 
an , invitation by the German Chemical Society to read a 
paper descriptive of his work on the unsatnrated acids, and 
naturally the newly discovered one was given prominent 
attention. The full text of this address was published in 
the Berichte of September, 1894. 

An examination of fifteen, or eighteen recent text-books 
on organic chemistry failed to Show any mention of aticonic 
acid, although the other three isomers were described. 
These were German, English, and American works. One 
author of a widely used and well known text book, when his 
attention was called to the omission, said that in a brief 
work one could not include everything, and. so he omitted 
aticonic acid, although he gave the other three a prominent 
place* 

Is it possible that our text-book writers copy from each 
other, and do not sufficiently consider the original sources ? 
—I am, &c. f 

Nicholas Knight. 

Cornell College, Mount Vernon, 

Iowa, July Q, 1913. 


Literary Intelligence.— Messrs. J. and A. Churchill, 
of 7, Great Marlborough Street, W„ have nearly ready for 
publication the Seventh Edition of “The Micxotomist’s 
Vade-mecum,” by A. Bolles Lee ; the Sixth Edition of the 
late Prof. Campbell Brown’s “ Practical Chemistry /’ edited 
by Dr. Bengough ; and the Third Edition of a Text-book 
of Physics,” edited by A. Wilmer Duff. , . 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 


Atti della Reale Accademia dei Lined . 

Vol. xxii. [1.] , No. 6, 1913. 

Polyazoxy Compounds. — A. Angeli. — When Mills’s 
diazobenzene, C6H5Na.C6H4.Na.C6H5, is suspended m 
glacial acetic acid and heated on the water-bath with 30 
per cent hydrogen peroxide, a bisazoxybenzene of formula 
C 6 H 5 .N - N.CfiH 4 .N * N.CeH 5 

|| || is obtained. The azoxy 

00 

compound, C6H5.N3.C6H4.N3O.C6H4.N3.C6H5, is prepared 
by acting with sodium alcoholate on paranitrobenzene. It 
yields triazoxybenzene when treated with HaOa* Fol- 
lowing are the characteristic properties of the three azoxy 
compounds : — 

A zoxybenzene— Melting-point, 36° ; colour, light yellow; 
coloration with H 2 S 0 4 at roo°, orange-red; with 
Br gives bromo-derivative. 

Bisazoxybenzene — Melting-point, 155° ; Colour, dark 
yellow; coloration with H a S 0 4 at ioo°, violet; 
with Br gives dibromo-derivative. 

Triazoxybenzene - Melting-point, 230° ; colour, golden 
yellow ; coloration with H 2 S 0 4 at 100*, blue ; 

1 with Br gives dibromo-derivative. 

Vol. xxii., [ij, No. 7, 1913. 

Electrolysis of Crystalline Compounds.— G. Brufti 
and G. Scarpa. — The authors have studied the electrolysis 
of silver iodide, using silver electrodes, and by six experi- 
ments performed at different temperatures, viz., 200°, 
250°, 300°, and 400° (two experiments), have proved that 
the quantity of silver which migrates from the anode to 
the cathode follows Faraday’s Law. 

Hydrogenation of Santonine in Presence of Pal-, 
ladium Black.— G. Bargellini.— In presence of palladium 
black santonine, when it absorbs the quantity of hydrogen 
calculated for 2 atoms, is transformed into a dihyaro- 
santonine, which with alcoholic potash gives a yellow 
coloration and a green fluorescence* This compound has 
a ketonic character, and yields a semicarbazone. When 
santonine, in presence of palladium black, absorbs the 
quantity of hydrogen calculated for 4 atoms it is converted 
into a tetrahydrosantonine, which yields no coloration with 
alcoholic potash. At the ordinary temperature and at a 
pressure of about an atmosphere santonine does not absorb 
j more than 4 atoms of hydrogen. 


MISCELLANEOUS. 


Three New Alloys.— In their last official report as 
chemists to the American Institute of Metals, Arthur D* 
Little, Inc., of Boston, mention three new alloys among 
the various items of recent progress in the metal industry. 
A French patent has recently been issued covering the 
production of two types of alloys from copper, zinc, and 
silicon, which are claimed to possess great tenacity, re- 
sistance to acids and alkalis, and to be capable of rolling 
into finished shapes. Another new alloy has been patented 
by the Ajax Metal Company, composed of iron, nickel, and 
copper, which is claimed to be non-corrosive, malleable, of 
great tensile strength, and capable of being rolled, dfawn, 
or cast. A new type of pyrophoric alloy has been patented 
in Germany which consists of the addition of 5 per cent 
metallic cerium to an alloy of manganese and antimony. 
The inventor claims excellent pyrophoric properties from 
this alloy, which is essentially different from the other 
alloys of this type in which cerium is the -main source of 
the pyrophoric characteristics.— Chemical Engineer, xvii., 
No. 4. 
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THE CHEMICAL NEWS. 

Voi». CVIII., No. 2801. 


THE CHEMICAL AFFINITIES OF NITROGEN. 
By GEOFFREY- MARTIN, Ph.D., M.So., B.Sc. 

Nitrogen has long been regarded as an element pos- 
sessed of very feeble affinities, and consequently the 
. recent remarkable experiments of Strutt and collaborators 
on 11 Chemically Active Nitrogen ”(Proc>Roy. Soc 1911, A, 
taxv., 219, 377; lxxxvi., 56, 262; lxxxvii., 179; Nature , 
May *5, 1913, p. 283), which revealed the possibility of 
nitrogen possessing strong affinities, came as a very 
, surprising result to many chemists. 

It seems, however, to be quite overlooked that the 
present writer no less than eight years ago in his book 
“Researches on the Affinities of the Elements” (published 
; by 'Churchill, 1905), showed from a study of the affinities 
of the successive elements of the periodic system that 
nitrogen, owing to its position in the periodic system, 

. must possess very strong affinities. 

. This result was arrived at by studying the manner in 
which -the affinities of the successive elements altered as 
we went down the series Li, Be, B, C, N, O, F, and the 
writer then finally concluded that St is quite Incorrect to 
speak of chemically active and inactive elements, but 
/that practically all the elements investigated have their 
stiohg and weak affinities, duly sometimes these strong 
affinities are exerted on well known elements — when we 
call the element u chemically active ’’—and sometimes on 
rare elements — when we call the element “ inactive.” 

As the result of the study of the compounds of nitrogen 
and the compounds of neighbouring elements the writer 
showed that nitrogen, just like sodium or chlorine, 
possesses very strong affinities for some elements and very 
weak ones for other elements, but that its affinities were 
masked by three causes: — 

(1) The elements for which it exhibits its strongest 

affinities are those which have the power of self- 
combination most strongly developed. 

(2) That nitrogen itself has the power of self-combina- 
tion strongly developed. 

(3) That the elements for which nitrogen exhibits its 

maximum affinities are all somewhat uncommon in 
a chemical laboratory, and so the chemical activities 
of nitrogen are not brought prominently before the 
eyes of chemists. 

All these causes lower the apparent power of entering 
into chemicaL combination of nitrogen, and have, led 
chemists to almost universally regard nitrogen as very inert 
' . chemically* . . 

Strutt’s experiments revealing the chemical activity of 
nitrogen ate, in fact, a remarkable fresh confirmation of 
the properties that I showed nitrogen to possess some 
eight years ago, and as Dr. Strutt refers back to Faraday | 
{Nature, May 15, 1913, p. 285) for a vague prophesy in 
: this direction, and appears to be quite unaware of my own 
results — arrived at by means of a laborious study of known 
. compounds— I think that I can justly claim, that .1 was 
the first who showed that from its position in the 
periodic system nitrogen must be an element possessing 
- strong affinities, and also simultaneously clearly indicating 
. what elements these affinities would be most strongly 
exerted upon. 

As these results of mine appear to have been quite, ovet- 
. . looked by current writers, and have considerable interest 
at the present time whert atmospheric nitrogen is being 
.fixed on an enormous scale commercially,. I .venture to 
’ * f my results once more before the chemical world, 
te following is my method of investigating the magni- 


tude and nature of the affinities which the elements Li, , 
Be, B, C, N, 0 , F, exhibit in succession for the other 
elements of the periodic system. First of all I construct 
the periodic system of elements in the usual way, confining 
myself, however, solely to the elements of the even series, 
thus : — 


Li 

Be 

B 

C 

N 

0 

F 

Ne 

Na 

Mg 

A 1 

Si 

P 

S 

Cl 

Ar 

Cu 

Zn 

Ga 

Ge 

As 

Se 

Br 

Kr 

Ag 

Cd 

In 

'Sn 

Sb 

Te 

I 

Xe 

Au 

Hg 

T 1 

Pb 

Bi . 

— 

- — 

— 


-Suppose, now, 1 wish to investigate the affinities 
which a given element A exhibits towards these various 
elements. I first of all undertake a study of the rela- 
tive stability of the compounds which A produces with 
each of the elements of the [above table, especially as 
egards the magnitude of the neat of formation, stability 
rowards temperature, power pf being reduced, &c . ; from' 
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F ig. i.— A ffinity Surface for Nitrogen. - 
Showing at a glance "how the Affinities of Nitrogen for 
the various Elements of the Periodic System vary. 
(Taken from the writer’s book, “ Researches oh jthe 
, Affinities of the Elemente”). 

such a comparative study it is possible to arrive at a very 
good idea of the relative strengths of the attractive forces 
which the element A exerts on each of the above elements. 

Next from each of the elements of the above table I 
erect a perpendicular proportional to the chemical attrac- 
tion or affinity , which it possesses for the given element A. 

A surface is then described through the summits 
of these perpendiculars, and we get what I call the 
« affinity surface ” of the element A, in respect to the other 
elements of the periodic system. 

The shape of this surface shows at a glance the relative 
magnitude of the affinities exerted on the different 
elements of the periodic system. 

The details of constructing these surfaces, together with 
all the data on which the results are founded, is collected 
together in the writer’s book, “ Researches on the Affinities 
of the Elements,” $nd I do not propose to go further into 
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Li B C 

FIG. 2.— Showing how the Affinities of the successiYe Elements vary as we pass from Lithium 


this matter here, because a detailed study of the individual 
compounds formed by each of the thirty-seven elements of 
the above table with the other elements requires a very large 
space for discussion, and indeed a volume of some hun- 
dreds of pages was necessary for the purpose. As this data 
is collected together in the above-mentioned book, I will 
here only apply the results obtained from a study of the 
affinity surfaces of the successive elements of the first 
two cycles of the periodic system to nitrogen so as to 
show that we should expect nitrogen to exhibit very 
strong affinities for some elements and weak ones for 
other elements, just as the other elements of the periodic 
system do. 

Fig. x shows the form that the affinity surface assumes 
for nitrogen. 

Description of the Affinity Surface for Nitrogen . 

The numbers given refer to the heights of the perpen- 
diculars erected from the various elements below men- 
tioned as proportional to the affinity that nitrogen 
possesses for them. 

Cross Sections. 

Li, Be, B , C, N, O , F.— The affinity for nitrogen rises 
from Li to B, then falls, attaining a minimum at C, rises 
again at N, and then falls, becoming very small at F. 

Li 4*1, Be 5, B 8, C 0*5, N 4, O 0*2, F o*x. 

Na , Mg, At, Si, P , S, CL — The affinity for N is very 
small at Na, rises steadily, attaining a maximum at P, then 
falls again, becoming very small at Cl. 

Na 1, Mg 6, A! 7, Si 9, P xi, S 0*2, Cl o*x. 

Cu, Zn, Ga, Ge , As, Se, Br . — The attraction is very 
small for Cu, rising as we pass from Cu to Zn, and it 
remains appreciable until As is reached, then falling it 
becomes very small for Se, and still smaller for Br. 

Cu 0*4, Zn 3, Ga 3, Ge 3, As 3, Se 0*2, Br 0*1. 

Ag, Cd , In, Sn, Sb , Te, /.—The affinity is small for Ag 
and Cd. It is unknown for In, Sn, Sb, but probably rises 
from Ag to Sb ; for Sb it is very small, and is still smaller 
for I. 

Ag 0*3, Cd 2*5, In 2*5, Sn 2*5, Sb ro, Te 0*2, I 0*15. 

Au,Hg, Tl, Pb, Bi. — The attraction for nitrogen is 
very small for these elements. 

An o*x, Hg 0*2, Tl o*2, Pb 0*2, Bi o*a. 


Longitudinal Sections. 

H, Li, Na, Cl, Au.— The attraction for N increases 
from H to Li and then steadily decreases until Au is 
reached. 

H i, Li 4*1, Na ro, Cu 0*4, Ag 0*3, Au 0*2. 

Be, Mg, Zn, Cd, Hg.— The attraction for N in the case 
of Be is unknown, but probably it is greater than in the 
case of Mg ; the affinity probably reaches a maximum in 
the case of Mg and then sinks, becoming very Bmall 
for Hg. 

Be 7, Mg 6, Zn 3, Cd 5*5, Tl 0*2. 

B, Al , Ga, In, Tl. — The attraction for N at B is very 
great, and sinks thence to Al ; the affinity of N for the 
other elements is unknown, but probably sinks steadily 
from B to Tl. 

B 8, Al 7, Ga 3, In 2*5, Tl 0*2. 

C, Si, Ge, Sn, Pb . — The affinity for N is very feeble at 
C, but it rises greatly as we pass from C to N ; for the 

. other elements it is unknown, but probably sinks rapidly 
I from C to Pb. 

C 0*5, Si g*o, Ge 3*0, Sn 2*5, Pb 0*2. 

N, P, As, Sb, Bu — The attraction for N rises rapidly 
from N to P ; the attraction for N of the other elements 
is unknown, but probably is feeble, falling from As to Bi. 

N 4, P 8, As 3, Sb 1, Bi 0*5. 

O, iS, Se, Te. — The affinity for N is small all through 
the series, sinking from O to S, remaining about the same 
for Se as for S, then rising somewhat for Te. 

O 0*2, S 0*2, Se 0*2, Te 0*3. 

F , Cl, Br, /. — The attraction for N is very small for all 
these elements, being greatest for I and least for F. 

F o*i, Cl o*i, Br o*i, I 0*15. 

Now let us compare these affinities of nitrogen with 
those of neighbouring elements. If we arrange in order 
the affinity surfaces of the first series of elements of the 
periodic system (viz., Li, Be, B, C, N, O, F), a remark- 
able fact becomes apparent, which is illustrated in Fig. 2. 
The affinity surfaces of the successive elements assume 
the appearance of successive positions of an advancing 
I wave, whose crest appears on the extreme right hand side 
of the diagram in the case of Li, and then sweeps from 
right to left as we pass from Li towards F, until at F the 
crest is on the extreme left-hand side (see Fig. 2). 
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towards Fluorine. (Taken from the Author’s book, “ Researches on the Affinities of the Elements”). 


. The same phenomenon appears with the elements of the 
second {Na, Mg, At, Si, P, S, Cl, Ar) cycle, and later 
cycles of the periodic law, only in most cases the wave 
' . form seems to pass more or less discontinuously from right 
left, and there often seems to he a depression at the ele- 
ments of the fourth group , probably an apparent effect due 
to the abnormally developed power of self -combination 
possessed by these elements . For example, when we come 
to compare the heats of formation of the two oxides of 
carbon, we have, according to Thomsen, the following 
numbers : — 

(C, 0 )=* 29,000 cal., 

(CO, O) -67,960 cal., 

so that the addition of the second atom of oxygen to the 
carbon atom is attended with the liberation of a far greater 
quantity of visible heat than the addition of the first atom. 
This is a remarkable result, quite at variance with the 
usual rule (see “Affinities of the Elements,” p. 241 et 
seq.) which holds in chemistry, and the explanation is, 
probably, that the small quantity of heat evolved in the 
formation of CO is due to the fact that before an oxygen 
atom can combine at all with a carbon atom it has to 
separate it from its combinations with other carbon atoms. 
The carbon atoms attract each other very strongly indeed, 
as is shown not only by their great power of self-comhitia* 

, tion, but also by the great hardness and involatility of 
■' < certain forms of carbon. Consequently this initial separa- 

tion of the carbon atoms absorbs a very large quantity of 
heat, and this lowers the apparent heat of formation of CO 
to much below its real value. 

In gaseous CO, however, the carbon atoms are already 
■ separated, and so no further great quantity of heat is 
absorbed before the additional O can oe added on to form 
CO*. It is very probable, therefore, that the apparent 
heats of formation and stability of the oxides, and indeed 
of all other compounds of caroon, are very much below 
their real values on account of the exceptionally large 
quantities of heat absorbed in separating the carbon atoms 
. from each other. This is probably the reason why the 
heat of formation of CHi is less than the heat of forma- 
tion of SiH*, although CH 4 is a much more stable body 
than S1H4. 

Silicon is the element next to carbon which possesses to 
; the greatest extent the power of self-combination, The 


apparent heat of formation of its oxide is also, therefore, 
probably much less than its true value. In the case of 
certain monatomic atoms, such as those of sodium, 
mercury, &c., and of elements in which the power of self- 
combination is but slightly developed, the apparent heats 
of formation probably correspond fairly closely with the 
real heats of formation. 

We should therefore expect that when we come to 
compare the thermal data and stability of the compounds 
of the various elements we will find that there is an ap- 
parent general depression very much below their true values 
as we approach such elements as carbori and silicon which 
lie in the middle of a cycle of elements of the periodic system 
where the power of self-combination is largely developed ; 
whereas there should be nearly correct values for such 
elements as Na, Hg, &c., which lie on the extreme 
borders of the cycle of elements, and where the power of 
self -combination is bnt feebly developed. ,A glance of the 
relative magnitudes of the affinity surfaces of the succes- 
sive elements exhibited in Fig. 2 shows that this is actually 
the case. 

Applying these results to the affinity surface of nitrogen 
we will now show that the chemical inactivity of nitrogen 
is to a great extent only an apparent effect . 

A study of the affinity surface for nitrogen shows that 
the point of maximum chemical affinity lies over boron. 

When we contrast the nitrogen affinity surface with 
those of Na or Cl, it becomes manifest that while Na 
expends its energies upon elements belonging to the later 
groups of the periodic system (vis., O, S, Se, F, Cl, Br, 
I), and has little affinity for elements of the earlier groups 
(such as the alkali metals and alkali earth metals), and 
that while chlorine expends its energies principally upon 
the elements of the early groups of the periodic system 
(such as the alkali metals and alkaline earth metals), but 
has little affinity for elements of later groups (such as the 
halogens and oxygen group of elements) that, in contra- 
distinction to these, nitrogen expends its energies on ele- 
ments of intermediate groups — principally on those of 
Groups III., IV., and V. — but has little . affinity fair those 
of earlier or later groups ( such as the alkali elements and 
the halogens). For example, its combinations with boron, 
silicon, and phosphorus are quite remarkable by reason of 
their great stability. The phosphide F3N3 must be 
heated in oxygen gas to a temperature above that at 
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which hard glass melts, before the oxygen begins to act 
on it! When we consider the great attraction that 
phosphorus has for oxygen, this shows that the affinities 
that nitrogen exerts on phosphorus are veiy great. 

The chemical affinities of oxygen and potassium are 
more apparent to ns than are the chemical affinities of 
nitrogen, principally because they happen to possess very 
powerful affinities for some of the most prominent and 
abundant elements by which we are surrounded, whereas 
nitrogen possesses but feeble affinities for such elements 
but strong affinities for elements which happen not to be 
prominent or abundant in the laboratory. Nitrogen is 
doubly unfortunate in this respect, for the elements for 
which it possesses the strongest affinity are elements which 
occur in the middle of cycles of the periodic system , and so 
are precisely those which happen to possess the power oj 
self ‘Combination most highly developed . This circumstance 
Uwers the apparent stability of the compounds they produce 
with nitrogen in the way previously explained . 

It should be remembered that oxygen itself has only a 
feeble affinity fpr N, F, Cl, Be, L, &c. t and were these 
the only common or prominent elements, we would con- 
sider O to be quite as inactive an element chemically as N 
appears to us under ordinary circumstances. 

The compounds of O with Cl, for example, are charac- 
terised by their explosive properties, just as are so many 
nitrogen compounds. 

Moreover, thenitrogen atoms themselves have a very 
considerable power of self-attraction, as is Shown by the 
stability of the molecule N 2 in gaseous nitrogen, and by 
the occurrence of the diaza group— N^N — in organic 
chemistry, and this circumstance again lowers the ap- 
parent affinities of nitrogen for other elements iu the 
way previously explained at length, for this attraction of 
nitrogen for itself has to be overcome before nitrogen will 
enter into combination with other elements. 

On all these grounds, therefore, we must come to the 
conclusion that the current belief that nitrogen is an ele- 
ment characterised by its chemical inertness, and by the 
feebleness of its cbemical affinities, is therefore hardly 
correct. Nitrogen possesses chemical affinities of a strength 
almost comparable with those of chlorine or sodium , only it 
differsfrom these elements as regards the elements it exerts 
on them. 


ON SOME NEW RELATIONS OF ATOMIC' 
WEIGHTS, AND TRANSFORMATIONS OF NEON 
AND HELIUM. 

By Dr. HENRY WILDE, F.R.S. 

At an extraordinary general meeting of the Manchester 
Literary and Philosophical Society, held on July 22nd, a 
paper was read by Dr. Henry Wilde, F.R.S., on “ Some 
New Multiple Relations of the Atomic Weights of 
Elementary Substances, and on the Classification and 
Transformations of Neon and Helium.” In several of 
the author’s papers on the “ Origin of Elementary Sub- 
stances,” published by the Society, 1878—1906 (see 
Chemical News, 1878, xxxviii., p. 66 et seq .), special 
attention was directed to the seventh series of his classi- 
fication, on account of the magnitude and importance of 
its primaiy members in the economy of nature, viz., 
nitrogen, silicon, iron, and gold, 

Silicon in combination with oxygen constitutes more 
than half the weight of the earth’s crust, and is the 
principal constituent of glass for all the purposes of 
civilised life. 

The arbitrary policy of several writers in doubling the 
atomic weights of four of the gaseous members of this | 
series, viz., neon, argon, krypton, and xenon, induced 
the author to review the multiple relations of the seventh 
series with the important result (1) that six triads are formed 
out of the eight principal members of the series, in 
which the sum of the atomic weights of the extreme 


members is double the atomic weight of the means, and 
are all multiples of seven. Triads of atomic weights 
have been fully recognised by Dumas, Faraday, 
and other philosophical chemists, as indubitable evidence 
of community of origin, of transmutation, and important 
factors in the classification of elementary substances. 

Radium (as was indicated in Dr. Wilde's tables of 
elements some years previous to its discovery) is one. of 
the synthetic transformations of helium, and is the next 
higher member of the series of barium, as was since con- 
firmed by Mme. Curie. Helium is also, shown in the 
author’s table of 1878, as the analytic transformation 
ultimate of radium and other members of the second 
series of elements. 

The positions of helium and neon, as the transformation^ 
ultimates of the second and seventh series respectively, 
are further interesting in connection with the recent 
announcements that these elements have been found in 
glass vessels and- tubes in which they had no previous 
existence. Assuming the reality of. these observations, 
the phenomena not only admit of explication from Dr. 
Wilde’s classifications, but also account for the dis- 
cordant results obtained by the experimenters engaged in 
the research. One of the investigators could only find 
neon, while others, working independently, found helium 
alone, and in other cases a mixture of both gases. These 
results were of sufficient interest to induce the author, to 
ascertain the composition of various glasses used' in 
the arts. _ / 

The principal and most important constituent of the 
glasses tabulated by Dr. Wilde is silicon, the transforma- 
tion ultimate of which is neon. The next important con- / 
stituents of the glasses are barium, calcium, and lead ; all 
members of the second series of elements, the transforma- 
tion ultimate of which is helium. The alkali metals, 
sodium and potassium, are constituents of nearly all 
glasses, and their transformation ultimates (with others of 
the first series) will be hydrogen and neon, but without 
helium. 

All the silicates of the first and second, and some of 
other series, are easily vitrified in small quantities in 
laboratory crucibles. Their spectra can then be examined 
during electrification in tubes (under suitable conditions of _ 
temperature and pressure) for the . discovery of new 
elements, and the identification of those already known. 


ANALYSIS OF FERRO-TITANIUM. 

By A. R. SCOTT. 

The. following. method for the determination of silicon, 
titanium, aluminium, iron, and manganese wifi be found 
very simple and accurate, especially so with regard to the 
complete separation of titanium and aluminium. 

The method of estimating the aluminium by the long 
fusion with sodium carbonate, &c., is a long and tedious 
process, and the results obtained are not at all reliable. 

Method. out 0*25 grin, of the finely powdered 
alloy, and fuse with about 10 grins, of potassium bisulphate 
in a deep platinum basin. Fuse until no grit can be felt 
with a platinum rod. Cool, and put basin and contents 
into a porcelain evaporating basin. Extract with water, 
and add 10 cc. of concentrated H 2 S 0 4 . Allow to stand 
on edge of hot plate for an hour. Filter into 600 cc. 
beaker. Wash with hot water, and ignite residue in 
platinum crucible. Fuse contents of crucible with a little 
potassium bisulphate, and extract as before with wate'r and 
a few drops of H 2 S 0 4 . Filter, and add filtrate to main 
filtrate.. Ignite residue in a tared platinum crucible, cool 
and weigh. The increase in weight is Si 0 2 , with a little 
Fe a 0 3 and Ti 0 2 . H.F. the residue, and weigh ; the 
loss is SiOa — calculate to silicon. Dissolve the residue in 
a little HC 1 ; transfer to small beaker. Add NH 4 OH, 
boil and filter ; ignite in platinum crucible and weigh as 
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Fe 2 0 3 . . Calculate to Fe. Any difference in the weight of 
residue after volatilisation of Si 0 2 will be Ti 0 2 ; calculate 
to Ti. 

Titanium . — Boil up combined filtrates from the Si0 2 , 
and add; ammonium hydrate until slight precipitate ap- 
pears; clear with, a few drops of hydrochloric acid, and 
add about 15 grms. sodium thiosulphate dissolved in water. 
Boil for fifteen minutes, and filter through pulp filter. 
Wash with acetic water. Transfer precipitate to tared 
platinum crucible, ignite strongly, and weigh as Ti 0 2 . 
Calculate to Ti. 

Iron and Aluminium . — Boil down the filtrate to fairly 
low bulk, and add about 200 cc. of hot water ; boil down 
again. Continue the addition of water and the boiling 
until clear. Oxidise with bromine water, filter off any 
Ti 0 2 that may have got through the filter, and ignite same. 
Boil up the filtrate and add ammonium hydrate; filter 
into conical flask. Ignite the precipitate, and weigh 
as Fe 2 0 3 -|-A 1 2 Q 3 . Dissolve up the combined oxides in 
hydrochloric acid, reduce with stannous chloride, and titrate 
the Fe with potassium dichromate in the usual way. The 
difference after calculation will be aluminium . 

- Manganese . — To the cooled filtrate add bromine and 
ammonium hydrate, boil and filter. Ignite, and weigh 
as Mn 3 0 4 . Calculate to Mn. 

Old Hall Road, Gatley. 


. PREPARATION OF THE NITRITES OF THE 
PRIMARY, SECONDARY, AND TERTIARY AMINES 
BY THE INTERACTION OF THE - 
HYDROCHLORIDES OF THE BASES AND 
ALKALI NITRITES. 

Explanation op the Action of Nitrous Acid on 
the Amines. 

(Part I.). 

By PANefiANAN NEOGI, M.A., Senior Professor of Chemistry, 
Government College, Rajshahi, Bengal, India. 

Neogi and Adhicari (Trans. Chem. Soc., 1911, xcix., 116) 
have already shown that ammonium nitrite can be prepared 
in fairly large quantities by subliming in a vacuum a con- 
centrated solution of the mixture of ammonium chloride 
and alkali nitrites. Neogi (Trans. Chem . Soc., 1912, ci., 
1608) has also shown that coniinium nitrite may be pre- 
pared by distilling in a current of steam under reduced 
pressure a mixture of the hydrochloride and sodium or 
potassium nitrites. In continuation of the work referred to 
above, a systematic attempt has been made to prepare the 
amine nitrites by the interaction of the hydrochlorides of 
the bases and alkali nitrites. Experiments have abundantly 
shown that this method of preparing the amine nitrites is 
a general one.. The success of the isolation of the amine 
nitrites from mixtures of the hydrochlorides of the bases 
and alkali nitrites lies on two facts hitherto unobserved : — 
x. The amine nitrites may be distilled off in steam under 
reduced pressure in a very pure condition. 

2. The amine nitrites, which ate comparatively unstable 
in the solid or liquid condition ap the case may be, are, in 
general, stable in solution , and, in fact, most of them may 
be concentrated to a small bulk on the water-bath without 
great loss. . . , , 

The actual isolation of ammonium nitrite ana a large 
number of amine nitrites affords ample confirmation of the 
theory already advanced by the author (Neogi, Proc. 
Chem. Soc., 1911, xxvii., 242 ; Trans . Chem. Soc,, 1912, 
ci., ifixo), that an amine nitrite is an intermediate com- 
pound in the well known interaction of amine hydro- 
chlorides and sodium or potassium nitrite, or, ? in other 
words, amines and nitrous acid. The following equations 
ghQW fyow the reactions really take place in two Stages :-*? 


(5) Ammonia or primary amine, — 

R.NH a + HNOa « R.NHa.HNO a * R.OH + N 2 + HaO. 

(£) Secondary amine,— 

R 2 NH + HNOa - R 2 NH.HN 0 2 » RaN.NO +H 3 0 . 

(c) Tertiary amine : — 

1. R 3 N -I- HNOa R 3 N.HN 0 2 . 

2. 3 R 3 N.HN 0 3 = 2R 3 N t R 3 N 0 3 + 2 N 0 +H 2 0 . 

The nitrite is formed in each case at a low temperature, 
which decomposes at a higher temperature into the end- 
products of the respective react : ons, viz., alcohol and 
nitrogen in the case of primary amines, nittoso-compound 
in the case of secondary amines, and the free amine in the 
case of the tertiary amines. In the case of the tertiary 
amines, however, the corresponding nitrates are also 
formed as a result of the decomposition of the nitrites. 

This explanation does not, as a matter of course, apply 
to the purely aromatic amines which yield diazo- 
compounds. 

Experimental . 

The hydrochlorides of the amines were mostly indented 
from Kablbaura, a few being obtained from E. Merck. 
They were found to be very pure, and were further purified 
from traces of ammonium chloride by exhausting them 
with small quantities of dry absolute alcohol, in which they 
were found to be almost wholly soluble. The general 
method of preparing the amine nitrites consists in vacuum 
distillation in steam. In the case of those nitrites, how- 
ever, which sublime when heated in a vacuum, attempts 
were also made to isolate them by vacuum sublimation. 

Sublimation in Vacuum. 

One or 2 gtms. of the hydrochloride were mixed with 
excess of sodium or potassium nitrite, and dissolved in a 
very small quantity {10 to 20 cc.) of water. The liquid 
was evaporated in a flask with a long neck, provided with 
a “ catch ” arrangement in order to avoid spirting, at 40° 
to 50° in the vacuum cf the T6ppler pump, and the gases 
evolved were collected in a Crum nitrometer. In order to 
drive off the last traces of moisture the entire neck of the 
flask was immersed in the bath. A capacious test-tube 
immersed in a beaker of cold water was inserted between 
the flask and the pump, which served as a condenser. The 
flask was held in a very slanting position so that 
particles of the liquid might not spirt into the neck of the 
flask. After the liquid was completely evaporated to dry- 
ness and traces of moisture had been driven off, the neck 
of the flask was partially raised, and the temperature of 
the bath was also gradually raised to the temperature at 
which the nitrite sublimed. When the experiment was 
completed the bottom of the flask was broken off, and the 
sublimed salt carefully washed out with water, mixed 
with the distillate contained in the test-tube, and the solu- 
tion thus obtained was evaporated in a vacuum desiccator. 
The crystals were analysed by the “ urea ” and Crum- 
Frankland. methods. As only small quantities of the 
hydrochloride were available the yield was not very satis- 
factory by this method. The success of the experiment 
will depend on the success with which the last traces of 
moisture have been driven off from the flask, as the nitrites 
are extremely hygroscopic. 

Vacuum Sublimation in Steam . 

A much better yield, however, of the nitrite was obtained 
by the. process of vacuum distillation in steam. „ The 
operation was conducted in two ways: — (1) Distilling the 
solution in a current of steam whilst a vacuum was main- 
tained* and (2) repeatedly distilling in a vacuum the mix- 
ture with fresh quantities of water. The- first of these two 
rocesses has the advantage of being continuous, but the 
umping is severe. The second process gives the better 
yield. The best results were, obtained in the following 
scanner : — The solution of the mixture was placed iq g 
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distilling flask not less than z litre is capacity connected 
with a long condenser and receiver, which was in tom con- 
nected with a Geryk pomp and manometer. The solution 
was diluted with water so as to fill not more than one-third 
of the flask, which was held in a very slanting position in 
order that the liquid might not spit into the neck of the 
flask. The flask was immersed in a capacious beaker con- 
taining water, which served as a bath. The distillation 
was conducted at a temperature suited to each case until 
the volume of the Squid was reduced to 30 to 50 cc. The 
flask was then thoroughly cooled, and the receiver detached. 
More water was added to the flask and a second distillate 
obtained. In this way several distillates were collected so 
long as they contained appreciable quantities of the nitrite. 
The total volume of the distillates with 1 or 2 gnus* of the 
hydrochloride was between 300 to 500 cc. The nitrite, 
except in the case of ammonium nitrite, was wholly free 
from chloride. In this way 60 to 80 per cent and in some 
cases almost theoretical quantity of the nitrites, passed into 
the distillate, provided the temperature at which distilla- 
tion was conducted was sufficiently low and the volume 
of the distillate sufficiently large. 

In order to obtain the solid or liquid nitrite from the 
targe volume of the distillate two methods were employed. 
In the case of those nitrites the solutions of which decompose 
to a large extent when heated on the water-bath, 100 cc. 
of the distillate was divided into four portions, each portion 
being kept in a vacuum desiccator. As the liquid in each 
diminished in quantity the four portions were mixed 
together and finally crystallised in one desiccator. In this 
way a good yield of the solid or liquid nitrite was obtained 
In three or four days. In the case of those nitrites the 
solutions of which do not decompose to a large extent 
when concentrated to a small bulk on the water-bath, the 
distillate was evaporated to a small bulk on the water- 
bath, and finally crystallised in a vacuum desiccator. Ex- 
periments show that the solutions of the great majority of 
the amine nitrites are fairly stable, and that they may be 
concentrated on the water-bath to a small bulk without 
great loss either by decomposition or volatilisation with 
steam at atmospheric pressure. The nitrites, as usual, 
were estimated by the “urea” and Crum-Frankland 
methods. Below are given results with each hydrochloride 
and sodium or potassium nitrite. 

Interaction, between Ammonium Chloride and Sodium or 
Potassium Nitrite. Steam Distillation in Vacuum . 

Neogiand Adhicary (Trans. Chem. Soc.> 19 11, xcix., 116) 
have already shown that pure ammonium nitrite may be 
prepared by first concentrating at about 50 — 6o°, and then 
subliming at So° a strong solution of this mixture. 

It has been shown here that it can be prepared by steam 
distillation in vacnum also. The process as well as the 
apparatus employed have already been described before. 
One to 5 grins, of ammonium chloride were taken and 
mixed with excess of sodium or potassium nitrite. If the 
quantity of the distillate is large enough, almost quantita- 
tive yield of ammonium nitrite passes into the distillate, as 
will be seen horn the following table. The temperature of 
the bath was maintained at 70°. 


Wt. of NH4CL 


Vol. of distillate. 

Wt. of NH4.NO3. 




Cc. 

Grms. 

i grin. 

xst .. 


210 

0-63 


2nd . 


X40 

0*32 


3rd .. 


165 

0*02 

5 grms. 

xst .. 


X 22 

I'OO 


2nd . 


I06 

077 


3rd .. 


«45 

1-50 


4th .. 


220 

I 'OX 


5th .. 


132 

0*11 


.There was no nitrate in the distillate^ as the “urea” 
nitrogen was equal to the nitric oxide by the Crum- 
Frankiand method. Slight turbidity was produced by the 
addition of silver nitrate, thus showing that minute quanti- 
ties of ammonium chloride pass into the distillate* The 


solid nitrite was obtained by concentrating zoo cc. of the 
first distillate in four vacuum desiccators, and freed from 
any ammonium chloride by means of absolute alcohol, in 
which it was almost wholly soluble. The operation took 
four days. The salt was white, slightly tinged greenish, 
extremely deliquescent, and very soluble in water and 
alcohol. 

o*n6o gave 48 0 cc. N 3 at, 30° and 755 mm. (made up to 
10 cc. with water, of which z cC. « 4*8 cc. N*) } hence N 
(“nitritic”) — 22*2 per cent. . NH4.NO* requires N 
(nitritic) —2i-8 per cent. 

Attempts were also made to obtain the solid nitrite after 
concentrating the dilute distillate to a small bulk on the 
water-bath. 250 cc. of the distillate containing X’36 graft, 
ammonium nitrite was concentrated on the water bath to 
20 cc. It was found that the concentrated liquid still con- 
tained 54*3 per cent ammonium nitrite, the rest either 
decomposing into nitrogen and water or passing away 
with steam. The proportion of ammonium nitrate was 
small, as the ratio of the volumes of nitrogen and nitric 
oxide was 11*4 cc. + n*8 cc. The crystals obtained in 
this way were more greenish in appearance and contained 
appreciable quantities of this nitrate. Thus this process 
might serve as a rapid method of obtaining not very pure 
samples of ammonium nitrite, the pure substance being 
obtained by crystallising without concentration on the 
water-bath. 

As ammonium nitrite decomposes according to the 
equation NH 4 N0 3 *»Na-|-2H20, toe evolution of nitrogen 
by the action of ammonium chloride and sodium or potas- 
sium nitrite, or, in other words, of nitrous acid on am- 
monia, is simply the end-product of the reaction, the 
intermediate compound being ammonium nitrite. 

The genera! similarity of the properties of ammonia and 
the primary amines, and particularly the similarity in the 
action of nitrous acid on ammonia and the primary amines, 
induces the author to regard ammonia as a primary 
amine. The name hydramine is suggested for ammonia, 
regarding it as a primary amine. 

Benzylammonium Hydrochloride and Sodium or Potassium 
Nitrite . Sublimation in Vacuum. 

One or 2 grms. of the hydrochloride purified from 
absolute alcohol (Cl - 23*8 per cent found, Cl « 247 per 
cent calc.) were taken, and the mixture of the hydro- 
chloride and alkali nitrite was dissolved in a minimum 
quantity of water and transferred to the flask, and the 
Tfippler set to work. The temperature of the bath was 
maintained between 40 a and 50° during the evaporation of 
the water. Only very small quantities of nitrogen collected 
in the nitrometer, thus showing that ver^&little action took 
place in solution. The entire neck of the flask was 
immersed in the bath, and when no more water remained 
in the flask, it was partially raised, and the temperature 
raised to 6o°, when white crystals began to collect in the 
cooler parts of the neck of the flask, and at 6o° to 70° a 
good quantity collected in white clusters of crystals. A 
small quantity of a gas collected in the nitrometer in 
the meantime, which was found to be nitrogen. On dis- 
connecting the apparatus the sublimed salt was found to 
be pure benzylammonium nitrite containing no chloride. 
Blank experiments showed that in vacuum benzylam- 
monium hydrochloride commenced to sublime at about 
130°. The distillate contained in the test-tube also con- 
tained appreciable quantities of the nitrites free from 
chloride. The two solutions were mixed together, crystal- 
lised in a vacuum desiccator, and tested. The crystals 
were white, deliquescent, very soluble in water and alcohol. 

If, however, the temperature was rapidly raised to 8o° 
and above, the salt began to melt, and finally disappeared, 
and at the same time the evolution of gas was brisk. The 
gas on examination was found to be almost pure nitrogen, 
and the liquid in the test-tube an aqueous solution of 
benzyl alcohol, which was recognised by its smell and 
conversion into benzaldehyde on oxidation with nitric acid. 
The formation of benzyl alcohol and nitrogen is very 
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readily explained as the result of the decomposition of 
benzylamraonium nitrite according to the equation (cf. 
Ray and Datta, Trans , Chem. Soc. t ign, xrix., 1476) 
C 6 H 5 .CH 3 .NH 3 .HN 0 3 - C6H 3 .CH 3 .OH + N a f H 3 0 . 

(To be continued^. 


THE SULPHOCYANATE-PERMANGANATE 
METHOD FOR COPPER IN ORES. 

By D. J. DEMOREST. 

Under the proper conditions copper may be precipitated 
practically completely as cuprous sulphocyanate. It is 
true that a qualitative test for copper may be obtained in 
the filtrate from the cuprous sulphocyanate when 
potassium ferrocyanide is added, but this is due to the 
presence of only about o*oooi grm. of copper, as the writer 
has found by colorimetric measurements. Furthermore, the 
writer has found that practically all the copper added to 
the solution before precipitation may be recovered from 
the precipitate by electrolysis. 

In Guess’s method for copper the cuprous sulpho- 
cyanate is dissolved on the filter with sodium hydroxide, 
leaving the cuprous hydroxide on the filter while sodium 
sulphocyanate goes through. The filtrate is then made 
acid with sulphuric acid and is titrated with perman- 
ganate. Theoretically, the titration reaction is — 

5HCNS +6KMn0 4 +4H 3 S0 4 - 

' « 5 HCN-l-3^S04+6MnS0 4 +4H 3 0. 

Practically, however, the oxidation in acid solution is 
never complete, and an empirical factor must be nsed 
amounting to about 5 per cent of the copper present, 
according to Guess’s tables of correction given in Low’s 
M Technical Methods of Ore Analysis.” This is also in 
accord with the writer’s experience and with that of 
Grossman and HSlter (Grossman and HSlter, Chem . Ztg ., 
xxxiii., 348). 

It occurred to the writer that if the permanganate were 
added to the sulphocyanate in alkaline solution until about 
as much was added as would be required to titrate the 
sulphocyanate in acid solution, and if then the solution 
were made acid, the titration might be finished by a few 
drops, and in this way complete oxidation might be 
brought about and no empirical factor would be needed. 

It is easy to tell when enough permanganate has been 
added to the alkaline solution by testing a drop or so on a 
white plate with a drop of an acid solution of ferric 
chloride. If not enough permanganate has been added a 
red colour develops, but if enough has been added no red 
appears. It is not necessary to run in permanganate 
until no red is obtained on testing. When the red colour 
of the test is very faint the solution may be made acid and 
the titration finished in the usual way. 

Process of Analysis, 

Weigh out enough of the ore to have from 0*05 grm. to 
0*30 grm. of copper present. Transfer the sample to a 
200 cc. beaker, add 5 cc. of strong hydrochloric acid and 
heat for several minutes ; then add 10 cc. of nitric acid 
and digest on a hot plate until the oil is com- 
pletely decomposed. Then add 10 cc. r : 1 sulphuric 
acid and boil down until fumes of S 0 3 appear. . Cool and 
add 50 cc. of water containing 3 grms. of tartaric acid and 
heat until all soluble salts are in solution. Cool and add 
ammonia until the solution turns a deep blue, then add 
sulphuric acid until the liquid becomes acid, then add 
x cc. more. Now add 1 grm. of sodium sulphite dis- 
solved in 20 cc. of water, heat nearly to boiling, and 
add slowly and with vigorous stirring x grm. of potassium 
sulphocyanate dissolved in 20 cc. of water. Heat at 
a nearly boiling temperature for several notates to coagu- 
late the precipitate and dissolve out of it all tartaric acid. 
Cool somewhat and filter while still hot through, prefer- 


ably, an asbestos mat on a Gooch filter. Wash-well with 
water and rinse out the suction flask. Then pour through 
the crucible 30 cc. of a hot xo per cent sodium hydroxide 
solution and wash well with water. 

Warm the filtrate to about 50° and proceed to titrate. 
Run in slowly at first, while the flask is vigorously shaken, 
the standard permanganate solution. The solution in the 
fiask turns green, due to the K 3 Mn 0 4 formed. After 
about xo cc. have been run in, take out a drop of the solu- 
tion and place it in a drop of strong hydrochloric acid on a 
paraffined white plate ; then add a. drop of a zo per . cent 
solution of ferric chloride. If a red colour appears con- 
tinue to add the permanganate solution, testing after each 
5 cc. until the red becomes weak, then test more fre- 
quently until the red colour of a test becomes quite faint. 
Then add 30 cc. of 1 : 1 sulphuric acid and shake the fiask 
until the Mn 0 3 all dissolves and finish the titration to the 
usual permanganate end point. This will require perhaps 
1 cc. of permanganate. 

Notes on the Process, 

Fairly close results may be obtained by titrating care- 
fully in the alkaline solution until five drops of the solu- 
tion give no red colour with ferric chloride. But it is 
easier and more accurate to titrate only to an approximate 
end in the alkaline solution and finish in an acid solntion. 
It is important that the precipitation be made as above 
directed with vigorous stirring and that the solution be 
digested on the hot plate after precipitation. 

Under the conditions of titration the permanganate 
is reduced in the alkaline solution thus : — 
2KMn0 4 « K 3 Mn 0 4 4 - Mn(>2 +2O. The oxygen possibly 
oxidises the sulphocyanate to tetrathionate, hut of this the 
writer is not sure. He has proved by filtering off the 
Mn 0 3 and weighing it and by titrating the permanganate 
in the filtrate that the permanganate is reduced as above 
written. However, it makes no difference what reaction 
takes place in the oxidation of the sulphur in the alkaline 
solution, since the test for sulphocyanic acid is made^ on 
the plate in a strongly acid solution and the reaction 
between the sulphocyanate and the manganate and man- 
ganese dioxide completes itself there. The manganese 
dioxide does not settle out of the solution unless it stands 
a long time. 

According to the titration reaction given in, the second 
paragraph of this article 5 atoms of copper are equivalent 
to 6 molecules of KMn 0 4 or 30 atoms of iron. Therefore, 
the iron value of the permanganate multiplied by Cu/6Fe 
or 0*1897 gives the copper value of the permanganate. 
The permanganate used by the writer equals o*ox grm. 
Fe, or 0*001897 grm. Cu per cc. 

After the filtrate has cooled, a crystalline compound of 
tartaric add may separate. Hence the solution should be 
filtered hot. 

The following are some results obtained by the above 
method : — 

Cojjper. Copper. 


Present. 

V 

Found. 

Present. 

Pound. 

0*1870 

0*1890 

0*0600 

0*0596 

0*1503 

0*15x1 

0*0605 

0*0603 

0*1117 

0*1125 

o*x6io 

0*1630 

o*x666 

0*1668 

0*0663 

0*0667 

0*0940 

0*0930 

0*1103 

o*xxog 

0*2005 

0*2017 

0*1x40 

. 0*1x47 

0*2220 

0*2224 

0*1000 

o*xoox 

0*2220 

0*22x0 

0*1000 

0*0999 


The later results were the most accurate and were 
obtained after the necessity of digesting the precipitate in 
the hot solution was learned. 

No elements interfere except, according to Low, silver. 
This is easily removed. If there is any lead present, the 
lead sulphate obtained after evaporating to fumes of S 0 3 
should be filtered off after 'the soluble salts are dissolved. 
—Journal of Industrial and Engineering Chemistry , 
v„ No. 3. . 
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REPORT ON THE ACTUAL STATE OF RUBBER 
ANALYSIS.* 

By Prof. F. WILLY HI N RICH SEN, Berlin. 

In View of the great difficulties which the analyses of erode 
and of "vulcanised robber offer we should endeavour to 
agree open the various methods of analysis, in order that 
similar tests conducted at different spots will lead to the 
same results. An international agreement upon this 
question would be particularly desirable. 

I. Analysis of Crude Rubber, 

The crude rubber contains, as is well known, in addition 
to the caoutchouc proper and to die mechanical im- 
purities, such as sand, bark, &c M also moisture, mineral 
constituents, resins, and albuminoids. Of practical im- 
portance are above all the contents in pure rubber or 
caoutchouc, in mechanical admixtures, and in resins. The 
percentage of the latter affords a certain measure for the 
technical value of a kind of rubber, since the product is 
considered ail the more valuable, the smaller its per- 
centage in resins. The mechanical Impurities are removed 
in the works by washing with water between rollers. The 
magnitude of the loss by washing is a second criterion for 
the applicability and the value of a commercial product. 
This washing loss is ascertained in the laboratory in a 
similar manner as in the works, by washing a sample of 
rubber on a small experimental roller, ft is primarily 
essential for these experiments that the sample selected 
represent a fair average of the product. 

As regards the chemical analysis of crude rubber, we 
should in the first instance determine whether the test is 
to he made with the original material or with the washed 
material. It would in general appear advisable always 
to make use of the washed material which has been air- 
dried. 

The moisture is suitably determined in a specially 
weighed portion by drying in vacuo over sulphuric acid at 
gentle heat, until the weight remain constant. 

For the determination of the resins 5 grms. of the 
finely-cut air-dried materials are completely extracted with 
acetone in a Soxhlet apparatus. . Ten honrs will in general 
he sufficient for this operation ; the middle portion of the 
Soxhlet apparatus is suitably made of brown glass in order 
to prevent any action of the light on the material to be 
extracted. The dimensions of tbe apparatus to be used 
should be agreed upon, since any deviations from these 
dimensions would alone affect the values found for the 
percentages of the resins. 

The farther tests of the resins for optical activity and 
saponification which can be made according to Hinrichsen 
and Marcusson, permit under certain conditions to draw 
conclusions as to the botanical origin of the product. 

Several processes have been suggested for the direct 
determination of pure caoutchouc ; among these are the 
reaction with nitrous acid leading to the production of 
nitrosites, and the tetrabromide reaction. The recent 
scientific investigation of these two methods has led to 
the result that both these tests are unreliable. . We are 
hence limited, as before, to an indirect analysis. For this 
we require, in addition to the already mentioned determi- 
nation of moisture and to the extraction with acetone, in 
the first instance the estimation of the percentages of 
mineral constituents and of albuminoids. The former can 
as a rule be deduced from the determination of the ashes. 
An approximate measure for the proportion of albuminoids 
present is afforded by the determination of the nitrogen 
percentage which is suitably effected by the method of 
Kjeldahl. By multiplying the resulting figure by 6*25, 
corresponding to a content of from 15 to x8 per cent of 
nitrogen in the albuminoid, the amount of albuminoids 
in the sample is approximately deduced. The difference 

* Paper presented at the Sixth Congress of the International 
Association for Testing Materials, New York. From Chtmical 
Bnginttft xvii.. No. 4, 1 


between the component percentages of the impurities 
and zoo yields the percentage of pure caoutchouc in the 
material* 

II. Analysis of Vulcanised Rubber . 

The compositions of the various vulcanite rubber 
articles are so very manifold that a generally available 
method of analysis cannot be suggested. In many cases 
the constitution of the mixture cannot' even approximately 
be ascertained by chemical means. When it is required 
to fix the conditions of supply for rubber materials, whose 
chemical composition is to be prescribed and to be con- 
trolled, we have for the present to bear w the imperfection 
of our methods of rubber analysis in mind. Starting from 
this point of view the united German cable manufacturers 
have, for instance, prescribed for the standard leads a 
rubber mixture, which contains nothing but constituents 
that can be determined analytically with a certain degree 
of reliability, namely, in addition to rubber and to sulphur 
only inorganic additions and hydrocarbons of the paraffin 
series (ceresin). 

Since the methods for the direct determination of pure 
caoutchouc (nitrosite, bromide, &c.) are still less applic- 
able to vucanised products than they are to the raw 
material, we have to have recourse to the indirect analysis. 
In many cases the following mode of procedure will be 
satisfactory, especially when pitch, tar, asphalt, and 
similar materials are absent. 

Five grms. of the sample are extracted with acetone in 
the same way as we described above for crude rubber. 
This process will dissolve, in addition to the resins 
originally present in the rubber and to any foreign resins 
possibly added, the free sulphur, further oils, hydrocarbons 
of the paraffins, and wax. The sulphur is determined in 
a special sample in the residue, which remains after 
evaporating the acetone solution, after oxidation with 
strong nitric acid to which a little free bromine should be 
added. Solid hydrocarbons are approximately estimated 
by taking up the residue of the acetone solution with 
alcohol and by precipitating from this solution the hydro- 
carbons by continued cooling down to -5 0 C. When oils 
and foreign resins are present, an exact determination of 
the original rubber resin is not possible. The saponifica- 
tion figure does not constitute any measure for the amount 
of the additions, since some of the original rubber resins 
are themselves quite incapable of undergoing saponifica- 
tion, while parts of them may be highly saponifiable ;it 
depends upon the origin of the material. When in addition 
to these resins only free sulphur and paraffin hydrocarbons 
are present, the resins may approximately be estimated by 
difference. 

The material extracted with acetone is heated with 
hydrocarbons of high boiling point, for instance, petroleum 
or oil of paraffin, for the purpose of estimating the in- 
organic additions ; these chemicals dissolve vulcanised 
rubber. The mineral additions (fillers) are, if possible, 
removed by filtration, if not, by centrifugation of the 
solutions which have been precipitated with benzine and 
have been washed with other organic solvents. 

Another portion of the material which has been extracted 
with acetone is boiled for four hours under application of 
a reflux condenser with semi-normal alcoholic soda lye. 
The lye will saponify the usual technical factices. After 
filtering off the unchanged material, water is added to the 
solution; by addition of mineral acids the factice-acids 
are then precipitated, taken up with ether and determined. 
Any conclusion as to the percentage of the originally 
added factice is unsafe for this reason already, that the 
different kinds of commercial factices contain very 
strongly varying proportions of constituents soluble in 
acetone. 

When we want to deduce the amount of pure caoutchouc 
in the mixture, we need now only proceed to the estima- 
tion of. the bound sulphur. For this purpose we determine 
the total amount of sulphur in the mixture and we deduct 
from this the free sulphur, the sulphur which is mop- 
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ganically bound, and the sulphur which is contained in the 
factice-acids. 

The determination of the total sulphur is simplest and 
safest carried out by the other process, oxidation with 
nitric acid and with magnesium nitrate in a spherical 
flask, or by the Hinrichsen process, electrolytic oxidation 
in nitric acid. The sulphur which was bound by in- 
organic compounds is directly estimated in the filling 
materials, and the factice-sulphur is found in analysis of. 
the factice-acids. 

If we further know the moisture and the nitrogen 
(albuminoid) contents of the samples, the difference 
will give us approximately the percentage of pure 
caoutchouc. 

When the mixture contains, in addition to the in 
gredients above - specified, also tar, pitch, asphalt, or 
similar materials, any reliable analysis of the product may 
. be regarded as out of question. Extraction by means of 
pyridtn has formerly been proposed; it is inapplicable, 
however, since .the pyridin also dissolves some rubber. 


THE ELECTRODEPOSITION OF TIN.* 

By EDWARD F. KERN. 

This paper is a compilation of data collected from all the 
available literature and contributed to the Symposium on 
the Electrodeposition of Metals, in accordance with the 
request of the President of the Society. 

Tin is largely used as a protective coating to articles of 
Iron, steel, copper, brass, and bronze. The process of 
coating large articles of iron, steel, and copper by merely 
bringing their cleaned surfaces in contact with molten tin 
and then removing the excess either by means of rolls or 
by centrifugal machines, is so much cheaper than electro- 
lytic methods, and moreover gives such sound and perfect 
coatings, that the electrodeposition methods have found 
little application except for coating small articles and those 
which have an irregular surface. 

A great amount of electrodeposition of tin is done for 
the coating of small articles such as pins, hooks, eyes, 
screws, clasps, &c., for which purpose this method is pre- 
ferable. Another application of electrodeposition is that 
of giving a preliminary coating to iron or steel, which is 
subsequently to receive an electrodeposit of a metal which 
is more electropositive than iron. 

The consideration of electrolytes, as given below, was 
done in the following order under each of the headings : — 
A— Acid Electrolytes, B— Neutral Electrolytes, C— Alka- 
line Electrolytes. 

I. Electrodeposition of Tin by Immersion . 

The use of the immersion process of tinning is princi- 
pally for coating small articles of copper, brass, and iron, 
such as hooks, eyes, pins, buttons, clasps, screws, &c., 
with a thin bright adherent deposit of tin. The immersion 
method consists in placing the articles in contact with 
either metallic tin or zinc in a boiling solution of a tin 
salt or a solution containing a tin salt and one ot more 
salts. 

x. One of the most generally used immersion baths is a 
saturated solution of cream of tartar (potassium hydrogen 
tartrate) to which has been added from 15 to 30 grms. of 
tin chloride per litre. Boil and place the articles in the 
boiling solution, and stir with a rod of metallic tin (Barclay 
and Hainsworth, “ Electroplating,” 19x2 Ed., p. 333 ; 
Fields, “Principles of Electroplating,” 1912 Ed., p. 221). 
Instead of using a rod of tin to stir the solution the articles 
may be placed in alternate layers with granulated or sheet 
tin, which will cause the articles to be coated with a white 
smooth adherent deposit of tin (Fields, u Principles of 


* Paper presented at the Twenty-third General Meeting of the 
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Electroplating,” 19x2 Ed., p. 211). If the metallic tin be 
replaced by metallic zinc, and stannous chloride added to 
the solution from time to time, thicker deposits of tin on 
the articles may be obtained and in a shorter time. In 
this case no tin is being added to the solution to replace 
that which is deposited on the articles, so it will be neces- 
sary to reject the solution when much zinc has accumu- 
lated in it (Fields, “Principles of Electroplating,” 1912 
Ed., p. 21 1 ; Barclay and Hainsworth, “Electroplating,” 
1912 Ed., p. 333 ; “ Metal Industry,” 1906, iv., 225). The 
articles, after proper coating has been obtained, should be 
rinsed in water, dried by shaking with sawdust, and 
polished with a scratch brush or by rolling in a polishing 
barrel. 


2. An immersion solution which has given satisfaction 
for coating iron and steel articles with tin was used by 
Roseleur. It is prepared by dissolving 20 to 30 grms. of 
ammonium alum and x to 2 grms. of anhydrous tin chloride 
per litre of water (Barclay and Hainsworth, “Electro- 
plating,” 1912 Ed., p. 333 ; Brass World , 1912, vlii., 180). 
Potash alum does not give good results. Fused tin chloride 
is used because it does not contain any free acid which 
will cause the coating to peel. The solution must be used 
boiling, and the iron articles must be clean of rust and 
grease, which are removed by an “ alkali dip ” and by a 
pickling solution. A bright coating of tin will be produced 
within thirty to sixty seconds. The solution must be re- 
plenished with tin from time to time by adding fused tin 
chloride in the original proportion to the volume of solu- 
tion. As iron stands above tin in the E.M.F. series, the 
iron replaces an equivalent of tin In the solution, so when 
iron has accumulated to an amount which causes the 
coating to deposit in non-adherent form the solution must 
be rejected. 

3. The solution devised by Eisner for coating copper 
and brass articles, and -which gives reliable results (Barclay 
and Hainsworth, “ Electroplating,” 1912 Ed., p. 333) is 
prepared by dissolving 2 grains of sodium chloride and 
2 grains of stannous chloride in x litre of water. It is used 
in the same manner as solution x. 


II. Electrolytic Determination of Tin ; 

Tin may be quantitatively precipitated from certain 
solutions by electrolysing them under such conditions of 
temperature, composition, or solution, and current density 
as have been found to give accurate results. The solutions 
which give the most satisfactory results are in most cases 
those which contain the tin either as ammonium Bulpho- 
stannate. 

x. Smith states that tin may be quantitatively deposited 
from a solution which contains ammonium oxalate (Smith’s 
“ Electro-analyses,” 191 1 Ed.,p. 169; Neumann-Kershaw, 
“Electrolytic Methods of Analysis,” x8g8 Ed., p. 149). 
Potassium oxalate is not advisable, as a basic salt of tin 
is liable to separate upon the anode. The conditions 
which were found to give good results are The solution, 
125 to 150 cc. in volume, containing about 0*5 grm. of tin 
as chloride and about 4 grms. of ammonium oxalate, is 
acidified with 9 to xo grms. of oxalic acid (acetic acid may 
be used instead of oxalic acid), heated to about 65° C. and 
electrolysed at C.D. of x to 1*5 ampere per sq. decimetre. 
Deposits formed under these conditions are bright and 
adherent. 

2., Classen found that dense bright adherent deposits 
could he quantitatively formed in an acid ammonium 
oxalate solution. He added X20 cc. of a saturated solution 
of ammonium oxalate to 25 cc. solution containing 0*9 to 
x*o grm. of stannic ammonium chloride, then electrolysed 
at 30° to 35 a C. with current of 0*3 to 0*6 ampere and 
voltage at 2*8 to 3*8. Acid ammonium oxalate must be 
added at intervals if a larger quantity -of tin is to be 
deposited. .Time required was, about nine hours for com- 
plete precipitation. The tin separated; as a brilliant white 
adherent deposit. It was washed, dried, and weighed in 
usual way (Smith’s “ Electro-analysis,” 1911 Ed., p. 169 ; 
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Neumann-Kershaw, " Electric Methods of Analysis,” 1898 
Ed.» p. 149)* 

2a case the tin is to be determined in a eolation con- 
taining it as potassium sulpho-stannate, Classen recom- 
mends that it be converted into the oxalate, and then 
electrolysed. This is accomplished by acidifying the solution 
with hydrochloric add, then boiling off the hydrogen sul- 
phide, and adding hydrogen peroxide to oxidise the tin to 
metastannic acid, which is a white precipitate. Add a few 
cc. of sulphuric acid, neutralise with ammonia, and again 
add hydrogen peroxide. Filter out the metastannic acid, 
wash, dissolve in a solution of oxalic acid and ammonium 
oxalate, and electrolyse under conditions given above, 
Use ordinary* platinum electrodes. 

3, C. Engel gave the following conditions for quantita- 
tatively depositing tin by electrolysis as a bright white 
smooth adherent deposit : — Add to the solution, containing 
about x grm. of tin as ammonium stannic chloride, a few 
cc. of oxalic acid solution to clear the turbidity, then add 
o*3 to 0*5 grm. of hydroxylamine hydrochloride or sulphate, 
2 gnus, ammonium acetate, and 2 grms. tartaric acid. 
Dilute to X50 cc., heat to 6o° to 70° C., and electrolyse at 
C.D. of o*g to x ampere per sq. dm. and potential of 4 to 
q volts (yourn, Soc. Chem . Jnd. f xv., 219 ; Neumann- 
Kershaw, " Electrolytic Methods of Analysis,” 1898 Ed., 
p. 151 ; Smith’s "Electro-analysis,” 1911 Ed., p. 171). 

4. .Campbell and Champion determined tin in ores by 
fusing x*o grm. of the finely ground sample with 5 to 
$ grms. of a mixture of equal parts of sodium hydroxide 
and sulphur for one and a-half hours at red-heat in a 
porcelain crucible. The fusion was then digested with 40 
to 50 cc. of hot water, the solution filtered, and the residue 
washed and discarded. The filtrate was acidified with 
hydrochloric acid, which precipitated the tin as stannic 
sulphide, boiled off the hydrogen sulphide, added 10 cc. 
concentrated hydrochloric acid, and gradually introduced 
2 to 3 grms. of sodium peroxide until a clear solution was 
obtained. Boiled about three minutes, then filtered out 
the separated sulphur and washed. Added ammonia to 
the filtrate to permanent precipitation, and then 50 cc. of 
a 10 per cent acid ammonium oxalate solution. Electro 
lysed over night at C.D. of o*i ampere per sq. dm. and 
about 4 volts. Deposit of light colour and very adherent 
(Neumann-Kershaw, “ Electrolytic Methods of Analysis,” 
i8g8 Ed., p. 150). 

In the course of any analysis, when tin is obtained as 
sulphide, the electrolytic determination may be conducted 
by getting the precipitate into solution as chloride by 
digesting it at boiling with 10 cc. of concentrated hydro- 
chloric acid and 70 cc. of water, to which is gradually added 
2 to 3 grms. of sodium peroxide. Then proceed in the 
same manner as given above {Joum. Soc . Chem. Ind., 
xvii., 1073). 

5. Pasztor rapidly and quantitatively deposited tin from 
tartaric acid solutions which contained from 4 Co 6 grms. 
of tartaric acid, 2 to 6 grms. of ammonium acetate, and 1 
to xj grms. of hydroxylamine hydrochloride or sulphate 
per 150 cc. volume, electrolysed at 6o° to So 0 C. at C.D. 
of o*8 to t ampere per sq. dm. 

Pasztor also stated that stannous sulphide dissolved in 
hot hydrochloric acid solution containing ammonium 
chloride gave a clear solution from which the tin was 
quantitatively deposited ( Blectrochem . Zeit., xvi., 281 ; 
Smith’s r * Electroanalysis,” 1911 Ed., p. 171 ; Neumann- 
Kershaw, “ Electrolytic Methods of Analysis,” 1898 Ed., 
p. 151; Arrhenius, "Text-book of Electro-chemistry,” 
p. 274). 

6. Classen discovered that a dilute solution of tin ton- 
taming an excess of ammonium sulphide would yield a 
quantitative deposit of the metal, but that the deposits 
formed in a sodium or potassium sulphide solution were 
dark grey and non-adherent (Smith’s “ Electro-analysis,” 
xgix Ed., p. 170 ; Neumann-Kershaw, " Electrolytic 
Methods of Analysis,” 1898 Ed., p. 150). The conditions 
for obtaining a satisfactory deposit of tin from ammonium 
sulphide solution containing the tin as ammonium sulpho- ] 


stannate are : — 150 cc. solution containing an excess of 
ammonium sulphide, heated at 50° to 6o° C., and electro- 
lysed at C.D. of x to i£ ampere per sq. dm. and potential 
of 4 to 5 volts (Arrhenius, "Text-book of Electro- 
chemistry,” p. 274). 

Use of Rotating Electrodes *— The use of rotating anodes, 
revolved at 300 to 500 times per minute, enables the 
quantitative precipitation of tin to be made from am- 
monium oxalate , solutions and ammonium sulphide solu- 
tions in twenty to thirty minutes, giving a deposit like 
polished silver. The electrolysis is conducted with C.D. 
of 5 to 8 amperes per sq. dm. and E.M.F. of 5 to 8 volts 
(Smith’s "Electro-analysis,” 19x1 Ed., p. 172). 

Removal of Tin Deposits from the Cathode.— The deposit 
of tin on the platinum cathode may be readily removed by 
fusing with potassium bisulphate, or dissolving .in a mix- 
ture of nitric acid and oxalic acid, or by means of dilate 
hydrochloric acid with a piece of metallic zinc in contact 
with the cathode (Smith's "Electro-analysis,” 1911 Ed., 
p. 169). 

III, Electrodeposition of Tin by Separate Current . 

On account of the whiteness of tin and it not becoming 
tarnished by exposure to the atmosphere, an electrolytic 
deposit of this metal is much desired. There are many 
uses which could be made of small metallic articles which 
are coated with an adherent smooth dense bright deposit 
of tin, but the difficulty of obtaining such a deposit, has 
hindered the larger practice of electroplating with tin. 

A. number of electrolytes have been suggested, some of 
which have been patented, but the choice of the proper 
solution for the coating of articles of iron, steel, copper, 
brass, or bronze will in most cases largely depend upon 
the character of the work to be done and the available 
conditions, such as the -source and quantity of current, 
means of controlling the temperature of the electrolyte, 
size of the articles, and the method of handling and treating 
them before and after the electrolysis haB been conducted. 

The electrolytes which are given below are those which 
have been recommended and used for electroplating of tin. 
In many cases the published composition of the electrolytes 
was given in either ounces or pounds of the ingredients 
per gallon, but in order to allow ease of comparison of the 
different solutions, their compositions were calculated into 
grms. per litre, and temperatures were changed from 
Fahrenheit into Centigrade. 

i* Good deposits of tin may be produced by using an 
electrolyte containing stannous chloride and acid am- 
monium oxalate. One litre of this solution is prepared by 
dissolving 25 to 30 grms. of crystallised stannous chloride 
m about 400 cc. of water, 55 to 65 grms. of ammonium 
oxalate, and 3 to 4 grms. of oxalic acid in about 400 cc. of 
water. Add the oxalate solution to the tin solution with 
vigorous stirring, so that the white precipitate which forms 
at firstwill dissolve. Dilute 1 litre and boil a few minutes. 
The deposits formed from this electrolyte are said to be 
excellent, and, further, the anodes corrode normally, so 
there is no need of adding tin salt to the electrolyte from 
tome to time. This solution has the advantage that it can 
be mixed with a similarly prepared copper solution, and 
the mixed solution used for depositing a coating of bronze 
(Barclay and Hamsworth, "Electroplating,” igi2 Ed.. 

P* 33 1 1 Field’s "Principles of Electroplating,” 19 rx Ed., 
p. 213). 

2. Roseleur s tin bath is recommended as giving the 


_ ophosphate m x litre of water and suspending 
1 to 1-5 grm. of fused stannous chloride in the solution bv 
placing it m a copper screen or in a linen bag. Agitate 
till all the tin chloride is dissolved. The solution is at 
first cloudy, but finally becomes clear and is ready for use. 
Voltage required from x- 5 to 4 volts. Use pure tin anodes. 

It is Btated that any metal maybe coated with tin in 
this solution, the deposit having a dead white lustre re- 
sembhng silver, which may be polished by either scratch- 
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brushing or by burnishing. Articles of zinc, copper, brass, 
and bronze may be directly tinned in this bath, but those 
of iron and steel must be first tinned in an immersion 
solution (see I., 2} or else electro-coppered, then scratch* 
brushed, and finally placed in the tin bath (McMillian- 
Cooper, “ Electrometallurgy,” 19x0 Ed., p. 248; Barclay 
and Hainsworth, “ Electroplating,” 1912 Ed., p. 331; 
Watt and Philip, “ Electroplating and Electrorefining,” 
X9XX Ed., p. 344; Langbein-Brannt, “Electrodeposition 
of Metals,” 1909 Ed., p, 439K 

The Roseleur electrolyte is the one most generally used 
for electro-tinning. It is capable of giving the whitest 
deposit of any of the tinning baths which are in general 
use. The objections to it are that it must be worked hot, 
that heavy deposits cannot be obtained except after a 
period of several hours, and that the anodes do not dis- 
solve normally, which necessitates that a concentrated 
solution of tin chloride be added to the working solution 
from time to time.' 

The Roseleur bath has been modified in concentration 
by other electroplaters : — -Weiss used a solution containing 
x grin, of fused stannous chloride and 5 grins, of sodium 
pyrophosphate per litre (McMillian-Cooper, “Electro- 
metallurgy,” 1910 Ed., p. 249). A solution recommended 
as giving excellent results is prepared by dissolving X5 
grms. of sodium phosphate crystals in x litre of water, 
and adding 7*5 grms. tin chloride. Work at low current 
density (Metal Industry, 1906, iv., 138). Another solution, 
said to have been recommended by eminent authorities, 
contains 37 grms. sodium phosphate crystals and 20 grms. 
fused tin chloride per litre. The tension required for this 
electrolyte was given as x to volt, when worked hot 
(Metal I ndustry , 1907, v., 376). 

3. An electrolyte which gives good results when electro- 
lysed at ordinary temperature is prepared by dissolving 
15 grms. of' ammonium chloride and 30 grms. oi fused 
stannous chloride in a litre of water. Use pure tin anodes, 
and regulate the current so as to avoid pulverulent deposits 
(Metal Industry , 1911, ix. # 519). 

4. An electrolyte which is strongly recommended as 
giving excellent results is prepared by dissolving 45 grms. 
of diammonium stannic chloride per litre of water. Elec- 
trolyse at tension of about 1*5 volt (Metal Industry , 1907, 
v., 37 ®)- 

5. A good lustrous deposit of tin may be produced by 
using an electrolyte prepared by dissolving 30 to 60 grms. 
of cream of tartar (potassium hydrogen tartrate) in a litre 
of water, and adding 7*5 to 15 grms. of tin chloride 
crystals. Use pure tin anodes, and electrolyse at tem- 
perature not less than 70° C. at E.M.F. of 3 to 5 volts. 
A good lustrous deposit can be obtained in twenty to 
thirty minutes ; scratch-brush with a soft steel brush, or 
polish on a soft buff wheel, using Vienna lime and kerosene. 
Keep the solution between 5 0 and 6° B. (Metal Industry , 
1908, vi., 162, 227 ; 1909, vii., 227). 

6. A solution which has been used considerably for 
tinning articles of iron, steel, and brass is prepared by dis- 
solving 60 grms. of caustic soda in about 800 cc. of water, 
and 22*5 grms. of fused stannous chloride in small amount 
of water, then pour the tin solution into the caustic solu- 
tion and dilute to x litre. Electrolyse cold, using pure tin 
anodes, and potential of x to 1*5 volt (Bedeirs (“ Practical 
Electroplating,” 1909 Ed., p. 143). If the solution be- 
comes impoverished in tin it should be revived by adding 
fused stannous chloride. If solution assumes a milky 
appearance, add caustic soda until it clears. Keep at 
about xi° 33 . 

While the work is being plated it takes on a frosty ap- 
pearance which is usually porous ; the work should then 
be removed from the bath and scratch-brushed. This may 
Have to be repeated several times, if thick deposits are 
desired. When mechanical plating-barrels are used scratch- 
brushing will not be necessary, as the rolling and the 
rubbing of the articles cause them to become burnished. 
Articles of iron and steel must first be given a slight coating 
of copper in a copper cyanide electrolyte, preferably hot, 


7. A tin bath which has given satisfaction is prepared by 
dissolving 12 grms. of metallic tin in hydrochloric acid, 
evaporating to expel the free acid, then adding to a solu- 
tion of 25 grms. of potassium hydroxide, and diluting to 
x litre. The addition of stannous chloride must be made 
from time to time as needed (Barclay and Hainsworth, 
“ Electroplating,” 1912 Ed., p. 330). 

8. Eisner used an alkaline electrolyte which he recom- 
mends as having given satisfaction for electro-tinning iron 
and steel. It was prepared fay adding 25 grms. of tin 
tetrachloride to xooo cc. of water and adding sufficient 
caustic potash to give a clear solution. He used cast tin 
anodes, and required a potential of 3 to 5 volts (McMillian- 
Cooper, “Electrometallurgy,” 19x0 Ed., p. 248). 

9. Hearn prepared an electrolyte which he used for 
general work by dissolving 21 grms. of tartaric acid and 
30 grms. of caustic soda in x litre of water, then adding 
3 grms. of fused tin bichloride (McMillian Cooper, “ Elec- 
trometallurgy,” 1910 Ed., p, 249). 

(To be continued). 


THE SCIENTIFIC WEEK. 

(From Our Paris Correspondent). 

The Aroma of Coffee. 

The tonic and stimulating properties of coffee have been 
known for a long time, Learned men attribute all the 
virtues of this precious produce to caffeine. But M. 
Gabriel Bertrand, of the Pasteur Institute, after a certain 
number of researches undertaken in collaboration with M. 
Weisweiller, has just discovered that an infusion of coffee 
owes it aroma, not only to caffeine, which has been studied 
for a long time past, but also to the presence of a volatile 
alkaloid recognised by chemists as being pyridine , the 
smell of which, however, in the mass, is disagreeable. It 
is probable that the infusion of coffee owes a part of its 
physiological action to pyridine, of which it contains a 
proportion corresponding to a quarter of a gim. per 
kilogrm. of coffee. 

M. Gabriel Bertrand has observed that by adding 
caffeine to boiling sugared water, the aroma of coffee is 
obtained, but if to this decoction some pyridine is added, in 
a proportion equal to that which is normally contained in 
coffee, the aroma of the coffee immediately becomes much 
stronger. It would seem then that traces of pyridine 
increase the aroma of coffee. 

Different varieties of coffee contain variable proportions 
of pyridine. The quantity of pyridine contained in a 
kilogrm. of coffee varies from 200 milligrms. to 250 
milligrms. 

The Presence of Boron in Milk and in Eggs. 

The researches that Messrs. Gabriel Bertrand and H. 
Agulhon, of the Pasteur Institute, have already published 
concerning the presence of boron in the human organism, 
have demonstrated that, contrary to what had been sus- 
tained formerly, not only this metalloid exists in the animal 
organism as well as in vegetables, but moreover there is 
every reason to suppose and admit its normal presence 
in every degree of the zoological scale. 

Following on these results, the same authors have 
come to think that boron may perhaps be a fundamental 
element of the living cellule, if, like iron and magnesia, 
it plays an indispensable part in nutrition exchanges. 
This question has led them to complete their statical 
researches by the examination of milk and of birds’ eggs. 
The fact is there is some reason to suppose that if boron 
really possesses a cellulary importance, it must already 
exist in the first stages of life ? that it must consequently 
exist in milk— that liquid that has to supply in itself alone ( 
for a considerable period, all the alimentary require! 
ments of the young mammifer. Likewise, boron must 
also be found in eggs, that is to say in a state of develop, 
ment, in which it is not necessary to take into considers. 
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NOTES ON PLANT CHEMISTRY. 

By Dr. P. Q. KEEGAN, 

The Bitter Principles. 

These principles of plants are neutral, indifferent, and 
proximate, and have indistinctly marked chemical cha- 
racters ; they seem mostly to be decomposed glucosides 
of a certain kind, bat a few are really lactones. In all 
cases they arise as direct or indirect products of deassimila- 
tion. According to Russell (Comptes Rendus , 1904, cxxxbc.), 
the glucosides of the underground parts of plants disappear 
in spring, and may be present m the stems and leaves only 
at certain periods, being absent in the adult organs ; in 
some cases they pass over entirely into the central por- 
tions of the stem or leaf, while in the flowers they eventually 
migrate into the seeds. It would seem that these special 
movements of glucosides are attended by very important 
chemical transformations which hitherto have been ignored 
by investigators, the subject of the' origin of the bitter 
principles not receiving that attention which it merits. 
The ordinary conception of a glucoside is that it is a com- 
bination of sugar with an aromatic residue of some kind, 
but to me it seems difficult to believe that this sugar has 
at any time been produced independently, and afterwards 
become combined with a foreign body. 

It is much more probable that a hydrolytic scission 
occurs, with the simultaneous formation 01 a reducing 
matter simply derived from the molecule of the glucoside 
itself, and not necessarily a carbohydrate. However, if 
we consider the order Labiatse, we find that while gluco- 
sides are rare therein, bitter principles abound in 
varying proportions. For instance, ground ivy has no 
tannoid, but it has a bitter principle, and the same 
is the case with thyme, balm, and various mints ; but 
sage, skull cap, and hemp nettle contain tannoid and 
little or no amaroid. So also in the order Composite 
various species of Artemisia abound in bitter prin- 
ciples, but have no tannoid or even tannin ; where the 
latter does occur, as in numerous Cynarocephajae, its 
quantity is nearly always scanty. Hence it might be 
suggested that the decomposition of the tannokU would 
give rise to the bitter principles, and it seems quite pos- 
sible that certain of the saponins and the alkaloids may 
originate in some such way. Thus the entire order 
Umbelliferas seems to produce caffetannin in considerable 
quantities without much association of tannoid therewith, 
the latter in this case being converted into some sort of a 
poisonous rather than a harmless bitter principle. . How- 
ever, these suggestions are thrown out here mainly as 
grounds for further research, the actual analyses so far 
conducted yielding promise of important and interesting 
conclusions. 

The Fat-oil in Plants . 

As regards certain aspects this subject has been only 
superficially studied or considered, although it is of the 
highest interest and importance. According to Rohmann 
the fat of animals is not a degenerate product of cell proto- 
plasm, and Gautier states that fat proceeds from the in- 
complete deassimilation (£.*., by hydration, and not by 
oxidation) of the animal albumenoids. In plants, however, 
it is decidedly a product of assimilation which te wanting 
in no organ. But here the question arises, Is it ever a 
product of protoplasmic degeneracy ? Some authorities 
seem to think it is so, sometimes at least. For instance, 
the refractive oily globules which are interposed in the 
cells where chlorophyll abounds in the winter leaves of 
ivy, yew, spruce fir, &©., are products of the degradation 


of the cell plasma due to the lowering of the temperature 
(Emile Mer} ; the fat oil which fills he entire cavity of the 
oleiferous hyphse in the Amanita genus of fungi seems 
derived from a fatty degeneration of the protoplasm 
(Fayod) ; in autumn the chlorophyll undergoes a kind of 
oily transformation very comparable to the fatty degenera- 
tion which sometimes occurs in animal tissues (Mesnard). 
On the other hand, as respects the formation of the oil in 
olives, Spampani declares that it is not a degeneration 
product of the protoplasm, and this would seem to be the 
prevalent opinion as to the formation of fet-oils in seeds, 
fruits, and embryonal organs generally. Then, again, there 
are questions as to whether the fats are derived from the 
organised living protoplasm or from the dead unorganised 
proteid ? Is the formation of fat direct and straight away ; 
or do fatty acids first make their appearance, and then 
subsequently combine with glycerol to form fats ? It 
seems to me that the latter is not the case, else more fatty 
acids would be extracted from the plant by benzene, &c., 
than what in my experience ever occurs. True, many 
analysts have concluded that plant fat is rich in unsatu- 
rated fat acid, and is thereby distinguished from animal 
fat ; but it is probable that, in some cases at least, these 
so-called fat acids may have been originally hydrocarbons 
which oxidise rapidly in the air when removed from the 
tissues. It would appear, however, that the chief scientific 
interest of the vegetable oil centres about the origin of 
chlorophyll. I have already in these notes expressed a 
hint that chlorophyll cannot be formed in the leaf without 
the concurrence and assistance of fat-oil. According to 
Schrotter-Kri8telH, 11 it is probable that by continued re- 
ducing action cholesterol yields yellow, and finally green, 
colouring matters (chlorophyll).” The latter has been 
recognised as a derivative of pyrolline by Schunck and 
others, and hence that the basis of blood pigment and of 
leaf pigment is the same ; but it is absolutely certain that 
the cause and mode of formation of these two substances 
are entirely different ; in fact, it would seem that chloro- 
phyll originates in a way absolutely unique. It is produced 
within a globule of dense protoplasm which invariably 
encloses oil as a main ingredient, and which gives off 
oxygen only in the light. At the same time the globule is 
alive, i.e., it contains a certain amount of water, and, 
moreover, as Gautier affirms, the phenomena of dehydra- 
tion may be produced in the organised and living proto- 
plasm within the cell and never outside of it, and indeed 
are produced more powerfully in plants than in animals. 
It is qaite conceivable that under all these circumstances 
a powerful process of dehydration, rendered far more full 
and complete by the saving presence of oil, would induce 
the formation of a highly reductive product such as chloro- 
phyll eminently is. 

On Oxydases . 

The craze of the moment among a certain class of 
biochemists is what is termed oxydase, a kind of ferment 
discovered by Bertrand in 1895, although in 1893 Lindet 
had suspected the existence of something of the kind con- 
tained in the crab apple. It is only necessary here to 
consider some of the evidence on which the existence of a 
special oxidising agent suppose to operate outside the 
living organism is based. Lindet states that boiled apple 
juice remains uncoloured in the air, and that a cooked 
apple when cut or bruised also does not redden. On the 
other hand, the fresh white slices may be washed with 
boiling water till all soluble tannin is removed, and yet as 
soon as they are exposed to the air they become red. In 
other words, the boiled extracted juice containing both 
oxydase and tannin does not colour, because perhaps the 
ferment is precipitated; but when the slices are practically 
exposed to the same treatment it does not relinquish its 
oxidising power, and hence the tissue reddens as if nothing 
had happened. How in the latter case the oxydase acts 
is not explained, for undoubtedly the boiling hot water 
would coagulate and destroy it just as it does in the former 
case. The truth of the matter, however, seems to be that 
the juice either within or outside of the apple is, by cooking 
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or boiling, rendered inert to aerial oxidation, the. tannin 
tinder these conditions being tendered non-reductive by the 
action of the acids, &c., present in the liquid ; and when 
the slices are washed with boiling water the whole of the 
tannic r ingredients are by no means removed. In fact, 
fibro- vascular bundles are profusely scattered* throughout 
the entire tissue of the mesocarp of the apple, and the 
tannin of the Rosaceae has a special affinity for vegetable 
fibre, so much so, indeed, that when once adherent thereto, 
it cannot be removed by boiling alcohol or water or by 
dilute caustic soda, as is clearly shown in the analysis of 
the marsh cinquefoil, &c. There is no organisation s the 
pressed out juifce of fruits, and the supposed action' of 
oxydases on tannins,' phenols', &c.. therein is not a re 
spiratoty phenomenon: In short, the opinion expressed 
by Gautier in 1897 still bolds the field, viz., that u oxidising 
diastases, being intimately united to the living protoplasm, 
have not hitherto been distinctly separated therefrom*” 
And the dictum of Pasteur that “oxygen imparts to the 
cells an activity whence they derive the power of action 
beyond the influence of free oxygen, in the manner of the 
ferment-cells,” cannot be ignored and is not sufficiently 
realised. Indeed, the special conditions of the medium 
are preponderant in these special cases of oxidising energy * 
and an aldehyde may act in a way hardly distinguishable 
from that of an oxydase, provided only that the conditions 
are favourable. But at bottom it is very questionable if 
the respiratory phenomena of the living organism depend 
on anything at all but its own inherent vital energy. 

The Bearberry (Arbutus uva-ursi). 

The glamour of romance, I having seen this plant 
carpetting the rocky bed of a wild sequestered valley in 
the Scottish Highlands, superadded to a touch of scientific 
curiosity, induced me to analyse the leaves thereof. Several 
analyses of these organs have already been published, one 
of which reports the presence of much gallic acid ; Meisner 
states that there is x*2 per cent gallic acid and 36 4 tannin, 
which Matter figure is brought down to 14 by another 
analyst; in 1898 Perkin isolated therefrom gallotannin, 
and also gallic and ellagic acids ; he thinks also that their 
colouring matter is quercetin and probably myricetin. Do 
these analyses exhibit aromatic substances already pre- 
formed, or do some of these latter become evolved by a 
specialljrviolent method of treatment? Having extracted 
the powdfered leaves with bailing benzene, they were then 
boiled twice with strong methyl alcohol, and the aqueous 
solution of these latter extracts was tested for tannins, &c., 
as usual. The result was. quite conclusive as regards 
gaHotannin ; there was also a clear indication of a tannoid 
iii ho respect different from quercitrin ; but the reactions 
of gallic or ellagic acids were not forthcoming. On fusing 
a. portion of the extract with potass there were found 
pyrogailol and a quantity of phloroglucol much too large 
for the quantity of gallotannin acted upon, and hence the 
presence of a tannoid was so far confirmed. Another re- 
markable feature of these leaves was that, although they 
bad been gathered some nine months previous to analysis, 
they still retained a notable amount of starch, but no 
oxalate of calcium was obtained, and the arbutin bad all 
disappeared. The analysis proved very interesting in other 
respects. It is known that in the Central Alps a near 
relative, viz., A . alptna % assumes in autumn a vivid scarlet 
coloration, one of the most beautiful reds of any autumnal 
foliage of the world ; but it is difficult to understand how 
this pigment proceeds from gallotannin as a chromogen. 
In fact, I have myself seen an extremely fiery red autumn 
tint on a species of azalea which contained only an iron- 
gieening, phlobaphenic, catechol - phloroglucin tannin, 
according to my own analysis. Again, a member of that 
band of botanists who classify plants on the basis of evolu- 
tion and anatomy, but reject chemistry, has recently sug- 
gested that the bilberry, bearberry, &c,, should be removed 
from the order Er icacese (heaths) altogether. N ow, there is 
no gallotannin in the bilberry, or in the heather. In ah 
analysis published by Kanger in 1902 of the cowberry he 


reports the presence of gallic and ellagic acids, not as 
such, but as arising by the decomposition of the tannin, 
which he £ays on potass-fusion or dry distillation yields 
quinol, but this phenol almost certainly arises from arbutin 
(not always present), and not from tannin. I found that 
;in the products of potass-fusion of the tannins of the 
azaleas and of bilberry respectively, the phloroglucol 
was in excess ip .the, former, case, ».<?., in the case where 
the autumnal red is excessively vivid, whereas with the 
'bilberry the protocatechuic acid was predominant. 

Patterdale, Westmorland. - - - - 1 • - 


PREPARATION OF THE NITRITES OF THE 
PRIMARY, SECONDARY, AND TERTIARY AMINES 
BY THE INTERACTION OF THE 
. HYDROCHLORIDES OF THE. BASES* AND 
ALKALI NITRITES. 

Explanation op the Action of Nitrous Acid on 
the Amines. 

(Part I.). 

By PANCHANAN NEOGI, M.A., Senior Professor of Chemistry, 
Government College, Rajsbahi, Bengal, India. 

(Concluded from p. 55.) , 

Steam Distillation in Vacuum . 

The temperature of the bath was maintained at 8o° to 
83°. One grm. of the hydrochloride gave as the first dis- 
tillate measuring 202 cc., which contained 0*38 grm. of 
berzylammonium nitrite. The solution was neutral to 
litmus and contained no nitrate. There was a faint smell 
of benzyl alcohol. 100 cc. of the first distillate when 
crystallised in tour vacuum desiccators gave white deli- 
quescent crystals of benzylammonium nitrite, soluble in 
water and alcohol. 

0-1376 gave 24*4 cc. N a at 29 0 and 754 mm. (made up to 
10 cc., of which 2 £ cc. * 6*i cc. N 5 ) ; hence N (“ nitritic”) 
• 9*5 P er cent. C6H5.CHa.NH2.HNO2 requires N 
(“nitritia”) 9-0 per cent. 

The solid nitrite was also obtained after concentrating 
the distillate on the water-bath to a small bulk. 200 cc. 
of the distillate was evaporated to 5-2 cc. only, when 
62-8 per cent of the benzylammonium nitrite still remained 
in the solution. 310 cc. of the distillate was evaporated 
to 26*2 cc., when 84*5 per cent of the nitrite remained as 
such. The crystals of benzylammonium nitrite thus 
obtained were contaminated with small quantities of 
benzyl alcohol. 

Interaction between Piperidinium Hydrochloride and 
Sodium or Potassium Nitrite, Sublimation in Vacuum 

One or 2 grms. of the hydrochloride purified from 
absolute alcohol (Cl 29-8 per cent found, Cl 29-2 per 
cent calc.) were taken and mixed as usual with sodium or 
potassium nitrite. The temperature of the bath was main- 
tained at 50° during the evaporation to dryness. No gas 
collected in the nitrometer. When the liquid was com- 
pletely evaporated to dryness the neck of the flask was 
raised, and the temperature was also raised to 75 0 to 8o°. 
A very small quantity of white crystals was observed to 
sublime in the cooler parts of the neck of the flask. The 
temperature was not allowed to riBe above 90°. No gas 
collected in the nitrometer. The liquid in the test-tube 
also contained nitrite. Thesublimate was washed out and 
tested, then mixed with the distillate in the test-tube and 
crystallised in the vacuum desiccator, when colourless 
deliquescent crystals of piperidium nitrite were obtained 
free from chloride. 

Next, the water -bath was substituted by a sulphuric 
acid bath, and the temperature raised to ioo° and above. 
The salt in the neck of the flask melted, and gradually 
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was turned into a reddish yellow liquid which readily gave 
Liebermann*s nitcoso-reaction, This liquid was therefore 
nitroso- piperidine, and, as pointed out : before (Neogi, 
Trans. Chem. Soc., ign, xcix;, 1600), is obtained by the 
decomposition of piperidinium nitrite according to the fol- 
lowing equation :—C 5 HiiN.HNOa«C 5 H IO N. NO f H a O. 
No gas collected in the nitrometer. 

Steam Distillation in Vacuum. 

Using. 1 grin, of the hydrochloride the first distillate, 
2io cc., contained 0*46 grm. of the nitrite, distillation 
being effected at 70°, almost quantitative yield being 
obtained in 520 cc. of the distillate. The solution can be 
evaporated to a small bulk without appreciable decom- 
position. 230 cc. of the distillate were evaporated to 
26*5 cc., which contained Q2‘6 per cent of the nitrite unde- 
composed. The solution when crystallised in a vacuum 
desiccator gave deliquescent crystals of piperidinium nitrite, 
readily soluble in water and alcohol, and almost insoluble 
in ether (Neogi, Trans. Chem. Soc., 1911, xcix., 1600). 

, 0-0874 gave 18-0 cc. N a at 27 0 and 760 mm. (made up to 
10 cc., of which 2 cc. =3*6 cc. N 2 ) ; hence N 2 (“ nitritic ”) 
-*«ix*2 per cent. CgHuN.HNOa requires N 2 (“ nitritic ”) 
« io-6 per cent). 

In this way from 1 grm. of the hydrochloride from 0*4 
to o*6 grm. of the nitrite can easily be prepared. 

Methylammonium Hy drochloride and Sodium or 
Potassium Nitrite 

The nitrites of the primary, secondary, and tertiary 
alkylamines are less stable than' the nitrites described 
before. Of these nitrites, however, diethylammonium 
nitrite and triethylammonium nitrite sublime when heated 
in a vacuum with or without decomposition. Other 
nitrites of this series decompose more or less readily in the 
solid or liquid condition when heated in a vacuum.. The 
following experiments show that, though these nitrites in 
the solid or liquid condition are more or less unstable, they 
are fairly stable in solution , and, in fact, this solution may 
be concentrated on the water-bath without great loss. 

Steam Distillation in Vacuum . 

The hydrochloride was as usual exhausted with small 
quantities of absolute alcohol and analysed (Cl *52-1 per 
cent found, 01 = 52-6 per cent calc.). 

There was scarcely any action on mixing. - The tem- 
perature of the bath was maintained between 55 0 and 6o°. 
Using 1 grm. of the hydrochloride the first distillate 
amounting to 215 cc. contained 0-52 grm. of methylam- 
monium nitrite. There was no chloride or smell of 
alcohol in the distillate, which was neutral to litmus. The 
mercury level in the manometer remained almost constant, 
showing that very little decomposition took place. The 
solid nitrite was obtained as deliquescent, colourless 
crystals slightly tinged greenish, by evaporating 100 cc. of 
the first distillate to dryness in four vacuum desiccators. 
The solid nitrite was also obtained after concentrating the 
distillate on the water-bath. 180 cc. of the distillate con- 
taining 0*44 grm. of the nitrite when concentrated to only 
ii*2 cc. still contained 81*2 per cent of nitrite. When this 
concentrated solution was crystallised in a vacuum desic- 
cator the solid nitrite was obtained in a fairly pure condi- 
tion, only contaminated with very small quantities of the 
nitrates. As the decomposition product of methylam- 
monium nitrite is methyl alcohol which is dissolved in the 
sulphuric acid of the desiccator, this rapid method of 
obtaining the nitrite is recommended as a method of 
preparation. 

0-1392 gave 44-0 cc. N 2 at 30° C. and 755 mm. (made up 
toxocc*, of which 1 cc. *4-400. N 2 ) ; hence N 2 (“nitritic ") 
'<-17-1 per cent. CH 3 .NH 2 .HN0 2 requires N 2 (“ nitritic ") 
«■ r8-o per cent. 

, Ray and Rakshit (Trans. Chem. Soc „ 1911, xcix., 1018) 
have shown that methylammonium nitrite decomposes 
mainly into methyl alcohol and nitrogen. These are also 
the products of the interaction of nitrous acid and methyl- 


amine, so that methylammonium nitrite is evidently the 
intermediate compound in this interaction, which decom- 
poses according to the equation— 

CH 3 .'NH 2 .N H0 2 * CH 3 .OH + N 2 + H a 0. 

Interaction between Ethylammonium Hydrochloride and 
Sodium or Potassium Nitrite . 

The method of preparation and decomposition of the 
nitrite of this primary amine is identical wittr 1 that of 
methylamine. There was no action when cold; solutions 
of ethylamine -hydrochloride (Cl =■ 42*8 per- "cent -found, 
Cl ** 43*5 per cent calc.) and sodium or potifcsinta nitrite 
were mixed. The temperature at which distillation was 
conducted was 55° to 6o°. The distillate contained no 
chloride or alcohol and was neutral- jn reaction*' ' Turn 
grms. hydrochloride yielded o-fig grm/ of the nitrite in the 
first distillate amounting to 160 cc. The liquid nitrite was 
obtained by evaporating 100 cc. of the first distillate in 
four vacuum desiccators without previous concentration as 
a colourless liquid slightly tinged ydlow, readily soluble 11 In 
water and alcohol. 

0-1542 gave 43*0 cc. N a at 30° and.755 mm. (raaijde up to 
10 cc. with water, of which 1 cc. * 4*3 cc. N a ) ; hence N 2 
(“nitritic”) ■ 14-9 per cent. C 2 H 5 .NH 2 .HN0 2 requires 
N 2 {nitritic ”) = 15*2 per cent. v 
- The liquid nitrite was also obtained after concentrating, 
the distillate on the water-bath. 224 cc. of the distillate 
was concentrated to 27-2 cc., when 84-6 per cent of. the 
nitrite remained as such, the rest either evaporating with 
the steam or decomposing. As the principal decomposi- 
tion product of ethylammonium nitrite is ethyl alcohol 
which is absorbed in Jthe vacuum desiccator, the nitrite 
thus obtained was practically pure, containing small 
quantities of the nitrate, 

. The products of decomposition of ethylammonium 
nitrite (Ray and Rakshit, Trans. Chem. Soc., 19x1, cxix., 
1472) are mainly ethyl alcohol, nitrogen, and water, which 
are also the end-products of the interaction of nitrous acid 
and ethylamine. Evidently the end-products are the 
decomposition products of . ethyl ammonium nitrite, which 
decomposes according to the equation — 

C a H 5 .NH 2 .HN0 2 - C 2 H 5 .OH + N*+ H a 0. 

Interaction between Dimethyalnmonium Chloride and 
Sodium or Potassium Nitrites . 

The preparation of the nitrites of two secondary alkyl- 
amines was then undertaken. Dimethylammonium nitrite 
is a liquid and comparatively unstable (Ray and Rakshit, 
Trans. Chem. Soc., 1911, xcix., 1472), while diethylam- 
monium nitrite is a solid, and sublimes unchanged when 
heated in a vacuum (Trans. Chem . Soc., 1912, ci., 612). 

Steam Distillation in Vacuum. 

Two grms. of dimethylammonium chloride purified from 
alcohol (Cl - 43 9 per cent found, Cl « 43-7 per cent 
calc.), 1 grm, gave 0*56 grm. of the nitrite in the first dis- 
tillate amounting to 120 cc., distillation being conducted at 
55* to 6o°, When 100 cc. of the distillate was kept in four 
vacuum desiccators as described above, dimethylam- 
monium nitrite was obtained as a pale yellow liquid, very 
soluble in water and alcohol, 

0*1848 gave 50-5 cc. N 3 at 30° and 753 mm. (made up 
with water to to cc., of which 2 cc. «* to-i cc. N 2 ); 
hence N 2 (“nitritic”) = 14-7 per cent. (CH 3 ) 2 .NH.HN0 2 
requires N 2 = 15-2 per cent. 

150 cc. of the distillate containing 0*303 grm. of the 
nitrite was evaporated to 10*2 cc., when 64-2 per cent of 
the nitrite tfas found to be present. The liquid nitrite 
thus obtained was contaminated with small quantities of 
the nitroso-compound. 

The principal decomposition product being nitroso- 
dimethylamine (Trans. Chetn . Soc., 1912,. ci., 612), it is 
evident that dimethylammonium nitrite is an intermediate 
compound in the interaction between nitrous acid and 
dimethylamine. 
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Interaction between Diethylammonium Chloride and Sodium 
or Potassium Nitrite, Sublimation in Vacuum, 

It has already been mentioned that diethylammonium 
nitrite is a stable salt, and sublimes unchanged when 
heated in a vacuum. Ray and Rakshit have not determined 
the temperature at which sublimation of the pure nitrite 
takes place nor the temperature at which decomposition of 
the Balt commences. When heated in a vacuum the 
nitrite commences to sublime in colourless crystals at 55 , 
and at 55° to 65° a good quantity collects in the cooler 
parts of the tube. When the temperature is further 
raised the salt melts at 74 0 to 76° into a pale yellow liquid 
which solidifies on cooling. If, however, the temperature 
is raised to 90° and above, a pale yellow oil is obtained 
which does not solidify on cooling and which is insoluble 
in water. This liquid gives nitroso-reaction, and is 
evidently nitroso-diethylamine. 

Sublimation in the Toppler vacuum with 2 grms. of the 
hydrochloride (Cl- 32'S per cent found, 01-32-4 per cent 
calc.) mixed with sodium or potassium nitrite does not 
give good results, only very small quantities subliming at 
6o° to 65°. The liquid in the test-tube, however, gave 
tests of the nitrite. 

Steam DisHUationin Vacuum, 

Almost quantitative results are, however, obtained by 
submitting a solution of the mixture to vacuum distillation 
in steam. 

0-5 grm. of the hydrochloride gave 0 38 grm. of the 
nitrite m 216 cc. of the distillate. Using 2 grms. of the 
hydrochloride 280 cc. of the distillate gave 0-72 grm. of the 
nitrite, which was evaporated to 7 cc. only on the water- 
bath, when 88-3 per cent of the nitrite remained as such. 
The temperature at which distillation was carried on was 
65° to 70°. The preparation of the solid nitrite in a pure 
condition can be very easily done after concentrating the 
distillate on the water-bath to about 25 cc. The crystals 
were white, deliquescent, very soluble in water and alcohol. 
No nitroso-compound accompanied the crystals. 

o-ro62 gave 23*0 cc. N 2 at 30° and 755 mm. (made up 
to 10 cc., of which 2 cc.— 4*6 cc. N 2 ) ; hence N 2 (“nitritic ”) 
— 31-62 per cent. (CaH 5 ) 2 .NH.HN02 requires N* 
(“nitritic ”} — 11*66 per cent. 

The mam decomposition product of diethylammonium 
nitrite being nitroso-diethylamine, which is also the end- 
product of the interaction of diethylamme hydrochloride 
and alkali nitrite, it is evident that diethylammonium 
nitrite is the intermediate compound hitherto not isolated 
horn the mixture. 

Interaction between Trimeikylammonium Chloride and 
Sodium or Potassium Nitrite . 

Of the nitrites of the two tertiary amines examined, 
triethylammonium nitrite is a stable compound which 
sublimes on heating in a vacuum though with decompo- 
sition. Triaethylammpnium nitrite does not sublime in a 
similar manner. 

Steam Distillation in Vacuum, 

The distillation was conducted at 55 0 to 6o°, 2 grms. of 
the hydrochloride (Cl - 37*8 per cent found, Cl - 37-2 per 
cent calc.) being used. 160 cc. gave i*x grm. of the 
nitrite, almost quantitative yield being obtained in 450 cc. 
The pure nitrite was obtained on crystallisation of 100 cc. 
of the distillate in four vacuum desiccators at the tem- 
perature of the laboratory. 

0-1300 gave 29*7 cc. N 2 (made up to 22 cc., of which 
2 cc. - 2*7 cc. N a ) at 30° and 755 mm. ; hence N a (“nitritic”) 

- 32-21 per cent. (CH 3 ) 3 N.HN 0 2 requires N 2 (“nitritic ”) 

— 13-20 per cent. 

On evaporating 210 cc. of the distillate containing 
3-0 grm of the nitrite to x8 cc., 61*1 per cent of the nitrite 
remained as such. Appreciable quantities of the nitrate 
accompanied the nitrite. 

It is incorrect to suppose, as is generally done, that 


there is no reaction between nitrous acid and a tertiary 
amine. What such statement really means is that no 
specific reaction takes place other than what usually takes 
place between nitrous acid and a base, the corresponding 
nitrate and nitric uxide being formed by the decomposition 
of the unstable nitrous acid according to the equation 
3HNO3 — HN 0 3 *f HaO + 2NO, the nitric acid combining 
with a part of the free amine. 

In order to corroborate this statement, 1 grm. of the 
hydrochloride mixed with molecular quantities of sodium 
nitrite was dissolved in a small quantity of water and 
evaporated to dryness, using the apparatus described before 
for sublimation in vacuo. The solution was evaporated 
to dryness at 50° ; very little gas collected in the nitro- 
meter. The temperature was then raised to 6o° and then 
to 70°. A gas collected in the nitrometer which consisted 
mainly of nitric oxide mixed with small quantities of 
nitrogen and the vapours of the free amine. The dis- 
tillate in the test-tube was strongly alkaline in reaction 
and smelt of trimethylamine, and also contained a mix- 
ture of the nitrite and nitrate. 

The formation of the decomposition products can very 
readily be explained in the following manner : — During the 
interaction trimethylammonium nitrite is formed, which 
distils in vacuum with the steam in small quantities as 
such. Part of the trimethylammonium nitrite, however, 
dissociates into the free amine and nitrous acid, — 
(CH 3 ) 3 N.HNOa« (CH 3 ) 3 N + HN 0 2 . 

The nitrous acid again decomposes into nitric acid and 
nitric oxide, according to the equation given above, tbe 
nitric acid combining with a portion of the free amine 
forming the nitrate, while part of the free amine remains 
uncombined. 

The decomposition of pure trimethylammonium nitrite 
has been studied by Ray and Rakshit (Trans, them. Soc ., 
ign, xcix., 1474), who have found that the same decom- 
position products, viz., the nitrate, the free amine, and 
nitric oxide, are obtained. 

Interaction between Triethylammonium Chloride and 
Sodium or Potassium Nitrite. Sublimation in Vacuum. 

One or 2 grms. of the hydrochloride purified from 
alcohol (Cl — 26^7 per cent found. Cl — 25*9 per cent calc.) 
were used with sodium or potassium nitrite. The solution 
was evaporated to dryness at 50° without decomposition. 
The temperature was then gradually raised fb 70° and 
then finally to go 0 . The evolution of gas was very brisk. 
The gas was found to consist mainly of nitric oxide with 
small quantities of nitrogen. No appreciable sublimation 
was observed, as water being one of the products of de- 
composition the small quantity that usually sublimed was 
dissolved in the water. The distillate in the test-tube was 
strongly alkaline and strongly smelt of the free amine. Be- 
sides the amine, the distillate contained nitrite mixed with 
the nitrate. Here, as in the case of trimethylamine, the 
principal products of the interaction of nitrous acid and the 
tertiary amine are free amine, nitrate, and nitric oxide. 
The explanation is also the same, viz., that triethylam- 
monium nitrite is formed, part of which distils unchanged 
with the steam and part dissociates into triethylamine and 
nitrous acid, the latter decomposing into nitric oxide and 
nitric acid, which forms the nitrate. 

The decomposition of pure triethylammonium nitrite has 
been studied by Ray and Rakshit (Trans. Chem. Soc. t 1912, 
ci., 218), who have found that the same decomposition 
products are obtained along with small quantities of nitrous 
oxide and alcohol. 

Vacuum Distillation in Steam . 

The temperature at which distillation was conducted was 
65° to 70°. One grm. hydrochloride gave, in 180 cc. dis- 
tillate, 0-48 grm. of the nitrite. 230 cc. of the distillate 
was evaporated to 28-5 cc. on a water-bath, when 92-2 
per cent of the nitrite remained undecomposed. The 
crystals obtained from the concentrated liquid were white, 
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deliquescent, very soluble in water and alcohol. The 
nitrite was also obtained in a pure condition on con- 
centrating 100 cc. of the distillate in four vacuum 
desiccators at ordinary temperature. 

o*xxi6 gave 19*2 cc. N 2 at 30° and 754 mm. (made up to 
xo cc. with water, of which 2i cc. *4*8 cc. N 2 ) ; hence N 2 
( u nitritic ”) *9*2 per cent. (C 2 H 5 ) 3 .N.HN0 2 requires N 2 
(“ nitritic ”) * 9*4 per cent. 

Both trimethyl- and triethyl-ammonium nitrites are 
slowly changed into the nitrate on keeping as a result of 
their dissociation. 

Interaction between Tetramethylammonium Nitrite and 
Sodium or Potassium Nitrite . Vacuum Distillation 
in Steam . 

While attempting to prepare the nitrites of tetralkyl- 
ammonium bases, it was found that tetramethylammonium 
nitrite does not volatilise with steam in vacuum, though 
the distillation was carried on at varying temperature from 
6o° to xoo°. Work on other amines is in progress. 

Chemical Laboratory, Government College, 

Rajshahi, Bengal, India. 


MELTING-POINTS OF THE REFRACTORY 
ELEMENTS.* 

I. Elements op Atomic Weight from 48 to 59. 

By G. K. BURGESS and R.' G. WALTENBERG, 

Bureau of Standards. 

The elements included in this list are the iron group : 
nickel, cobalt, iron, manganese, and chromium, and also 
vanadium and titanium. In subsequent papers results will 
be given on other refractory elements now being studied, 
and it is hoped eventually to include all the available 
refractory elements in this series of melting-point 
determinations. The method mainly used is that of the 
micropyrometer, which, with substances that melt sharply, 
as nickel, cobalt, and iron, permits working to a precision 
of 1 or 2 0 with a few thousandths of a milligrm. of the 
material. ( M A Micropyrometer,” by G. K. Burgess, Journ. 
Washington Academy of Sciences , 1913, iii., 7; Phys. 
Zeit 1913, xiv., 158; Bull . Bureau of Standards, 1913, 
«•» 475 ) 

An estimation of the melting-points of the iron group 
elements was . made some years ago by a similar but less 
sensitive method at a time when none of these melting- 
points was well known. (“ Melting-points of the Iron 
Group Elements by a New Radiation Method,” by G. K. 
Burgess ; Bull . Bureau of Standards, 1907, iii., 345.) The 
object of these earlier measurements was primarily to 
demonstrate the convenience and reliability of the method, 
especially for those elements which can be obtained pure 
only in minute quantities. It is believed that the present 
series of determinations, with the improved apparatus, will 
contribute to a more exact knowledge of these melting- 
points. The melts were made for the most part in pure 
hydrogen, and except for titanium, were taken on platinum 
strips 6 to 8 cm. long, 4 mm. wide, and o*oi or 0*02 mm. 
thick. Manganese was also melted on nickel strips and 
titanium was melted on iridium strips. 

Calibration with Nickel and Palladium.— Pot melts on 
platinum the pyrometer was calibrated in terms of the 
melting-points of nickel and palladium, The melting of 
these metals is extremely sharp on platinum and they 
appear to show no alloying until they melt. It is assumed 
that they melt on platinum at the same temperatures as in 
crucibles ; this we have found to be the case for nickel, 
palladium, platinum, and iron. Numerous observations 
were made with various metals upon the possible effects 
on the melting-point determinations of alloying with the 
platinum strip. We are convinced, that except possibly in 
some cases which we shall not consider here in which 


* To appear in the Bulletin of the Bureau of Standaf&s. From 
Journal of the Washington A cademy of Seiences t iii., No. 13 . 


there may be a chemical reaction among the materials in 
the furnace, as for example when silicon, platinum, and 
hydrogen are together, there is no significant alloying 
effect with the apparatus and materials as we use them. 

The melting-points of both nickel and palladium may be 
considered as well established by several series of measure- 
ments. (See Day and Sosman, Carnegie Institution of 
Washington, Pub. 157, xgxi; Waidnerand Burgess, Bull. 
Bureau of Standards, 1907, iii., 163.) We have made an 
independent optical determination of the nickel melting- 
point in hydrogen with an Arsem furnace, {jfourn , Am. 
Ckem. Soc. t 1906, xxviii., 921.) The nickel was melted in 
a magnesia crucible contained within an out-glazed, 
closed-end porcelain or kaolin tube. Temperatures were 
measured with a Holborn-Kurlbaum form of Morse pyro- 
meter which had been calibrated by Dr. Kanolt at the 
melting-points of antimony (630°), Ag 3 Cu 2 (779°), silver 
(960*5°), copper (1083°), and diopside (139 1°). Five obser- 
vations by Dr. Kanolt on the melting-point of platinum 
with this pyrometer gave 1755 0 ± 5 in an iridium furnace, 
or in exact agreement with the generally accepted value. 
(See Day and Sosman, loc. cit .) 

For nickel, four observations gave us 1449°, 1450°, 
1449°, 1449° in the Arsem furnace, by the method of 
optical heating and cooling curves, values which axe close 
to Day and Sosman’s value, 1452°. (C. W. Kanolt, 
Tech. Paper No. 10, Bureau of Standards, 1912.) Four 
observations of the melting point of nickel on iridium with 
the micropymeter gave us 1452°. 

With the long filament pyrometer lamps used, the 
equation log c*=a + b log T (in which current and 
T« absolute temperature and b is very nearly unity) is suffi- 
cient for very considerable temperatureranges, and permits a 
calibration in terms of two temperatures only, i.e ., nickel 
and palladium. (Pirani, Verh. Phys . Ges. t 1910, xii., 323.) 
Applying this equation by extrapolation to the determina- 
tion of the platinum melting-point by observing the melting 
of platinum strips mounted as usual for taking metal 
melts, we obtained 1755° -£ 5 from six observations. The 
values found for diopside (1391 0 ) and anorthite (1549°) 
by Day and Sosman were also exactly reproduced by us 
with the micropyrometer. 

The metals actnally used for calibration m hydrogen 
were “Kahlbaum” electrolytic nickel (MP~i452°) and 
pure Heraeus palladium (MP^i549°), both of the same 
grade as used by Day and Sosman. (Day, Sosman, and 
Allen, loc. cit. ; the analysis by Dr. Allen of these products 
gave the nickel as 99 835 pure and the palladium 99*975). 
A sample of their palladium gave exactly the same 
melting-point as ours. In controlling the constancy of 
the pyrometer lamps and studying the reproducibility of 
the melts some 35 observations were taken of nickel and 
20 of palladium. The various metals were not studied 
in regular order but were mixed as indiscriminately as 
possible, with observations on the standard points, nickel 
and palladium. 

Iron. — Pure electrolytic iron from three sources and as 
many different methods of preparation were used, namely, 
from Prof. C. F. Burgess (99*97 per cent Fe), from 
Langheim-Pfanhauser Werke A. G. (99*98 per cent Fe), 
and from a sample (99*99 per cent Fe) prepared by Mr. 
J. R. Cain of this Bureau. “Kahlbaum” iron in pow-' 
dered form and iron reduced on the platinum strip in 
hydrogen from Kahlbaum iron oxide were also used. 

Table I. — Melting-point of Iron in Hydrogen by 
Micropyrometer . 

Electrolytic, C. F. Burgess, 1538°, 1537°, *53°°» *534°» 


1530°, 1532° 

Mean . . . . 1533® 

Electrolytic, Langheim-Pfanhauser, 1524®, 1532°, 1534 0 , 

„ x 534° » 1535° 

Mean . . .. .. . . .. .. . . 1532° 

Electrolytic, Cain . . ...... . . . . . . 1533° 

Powder, “Kahlbaum ” 1534° 

From Oxide, “ Kahlbaum ” 1532° 
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The mean value is 1533 6 ± *°* This is somewhat ! 
higher than all Other recent determinations, which range 
from 1502? *0^x532°.. In the Arsem furnace we obtained 
in vacuo 153 1°, 1529®, 1531°, 1527°, and in hydrogen 1523° 
surd ,1527°. 

Cobalt.— The cobalt used was cobalt “ Kahlbaum ” in 
the form of powder, Kahlbaum’s Wurfeln, cobalt reduced 
in hydrogen on the- platinum strip .from “ Kahlbaum” 
cobalt oxide, and a sample kindly famished by Messrs, 
Day and Sosman, cat from material which had been used 
for their determinations and which was originally pow- 
dered cobalt “ Kahlbaum,” shown by Dr* E. T. Allen to 
be 99*951 per cent bohalt. (Day, Sosman, and Allen, loc. 
cii .) The tnean ia 1477° ± 2. 

-Table II; — Melting-point of Cobalt by Micropyrometer. 

" Kahlbaum,” powder and Wurfeln together, 1478°, 1479°, 

' _ ; 1482°, I47 6 °» Ij 175 0 * H 7 &°> 

Mean .. 1478° 

Co from the oxide " Kahlbaum * t . . 1475°, 1478° 

Day and Sosman’s sample .. 1474°, 1478°, 1478° 

Three observations taken in the Arsem furnace each gave 
for the melting-point of cobalt 1478°. Finally two melts 
of cobalt on iridium gave with the micropyrometer 1477° 
and i47S J . The value of the cobalt point which Day and 
Sosman found is 1490° in a nitrogen atmosphere. . 

Chromium.— Strictly pure chromium was not available, 
and it is difficult to locate exactly the melting-points of 
an impure viscous substance. Observations were taken 
on two samples from Kahlbaum and on. one from Dr. H. 
Goldschmidt, all of a purity probably not greater than 98 
per cent. 

Table III. — Melting-point of (98 per cent ?) Chromium by 
” , * Micropyrometer . 

Kahlbaum 1 1527° 

Kahlbaum H. * 1536°, 1513°, 15 13° 

Goldschmidt 1514°, I 5 2 4° 


As the best representative value we may take 1520°* 
The melting-point , of pure chromium, however, may well 
be above that of iron, as may be shown by a consideration 
of the well-known formula for lowering the freezing-point 
by metallic impurities. On the other hand, the value 
1520° maybe more nearly correct if the oxides present do 
not lower but raise the chromium melting-point, as was 
found in the case of vanadium by Ruff and Martin. 
(Ruff and Martin, 14 Uber reines Vanadin,” Zeit. Angew. 
Ckem 1912, xxv., 49.) If chromium is melted, for 
example, in a slightly oxidising atmosphere or in impure 
hydrogen, an apparent melting-point above that of 
platinnm may be obtained. 

Manganese.— We have not been able to obtain pure 
manganese, and the impure samples from Kahlbaum and 
from Goldschmidt are even more sluggish than chromium. 
The Goldschmidt manganese was from a sample of about 
97*5 P er cent pure. Melts were taken both on platinum 
and on nickel strips with the micropyrometer, using gold 
(2063®} and palladium as calibration points. Those on 
nickel were less satisfactory, due apparently to evapora- 
tion of nickel. 


Table IV. — Melting point of (97*51) Manganese by 
Micropyrometer . 

Kahlbaum on Pt, 1242° ; on Ni, 1221° 

Goldschmidt., on Pt, 1261°, 1264°, 1279°; on Ni, 1254® 

The mean is 1254°, which is probably lower than the 
melting-point of strictly pure manganese by 20°. 

Vanadium . — Dr. v. Wartenberg, of Berlin, kindly sent 
us some 97 per cent vanadium prepared by him from the * 
subojride by the alumino-thermic method with calcium ; it 
contains traces of Ca, Al, and Fe. Professor Wedekind, 
of Strassburg, also furnished us with a sample of his 97 to 
98 . per cent vanadium. We have also examined two 
samples purchased from Kahlbaum at different dates. 


None of the samples melts sharply, the substance being 
visdous ; all samples show evidences of incipient melting 
many degrees below the temperature at which the melting 
is complete. 

With the Kahlbaum samples, evidences of melting were 
apparent as low as 2500° ; melting was complete at about 
1720°, the samples showing evidences of non-homogeneity 
of Composition. 

With Dr. v. Wartenberg’s and Professor Wedekind’s 
vanadium the following results were obtained : — 

Table V. — Melting-point of g7 per cent Vanadium by 
Micropyrometer. 

97 to g8 per cent V from Wedekind, 1700°, 1757°, I773°» 

1717° 

97 per cent V from v. Wartenberg, 2680°, 2691°, 1691° 

(pieces of about o*oox mg.), 1685°, 1699°, 1705° 

(medium* sized pieces), 1725° (largest pieces); 

Evidences of incipient melting were apparent at about 
1650° with these materials. Other determinations of the 
vanadium melting-point range from 1680° to 1750®. We 
would place the vanadium melting-point at about 1720°, 
both from a consideration of our own and of other deter- 
minations. , 

Titanium. — Prof. M. M. A. Hunter, of Rensselaer 
Polytechnic Institute, kindly placed at our disposal a. 
sampler of "pure- titanium, which he had ^prepared, from 
material furnished by the Titanium Alloy, Manufacturing 
Company, of Niagara Falls. This titanium,' analysed by 
Professor Hunter, contains, only a trace of iron and no 
other detectable impurity. Professor Wedekind likewise 
kindly sent us two samples prepared by him of 94 to 95 
per cent purity and one by Dr. v. Wartenberg. The col- 
loid titanium of Wedekind melted at 1508° to 1451°, and 
his powdered titanium at 1452°. We also took observa- 
tions on two samples from Kahlbaum, which were evi- 
dently quite impure, showing evidences of an extended 
melting range. For the Kahlbaum samples, the following 
melting-points were obtained : — 1664°, 1724°, 1677°, 
1737°, 1641°. The titanium of Hunter and of v. 
Wartenberg showed no signs of melting on platinum; 
their melting points were taken on iridium strips. 

Table VI. — Melting-point of Titanium by 
Micropyrometer. 

Ti from Professor Hunter . . . . 1790°, 1785°, 1785° 

Mean .. 1788° 

Ti from Dr. v. Wartenberg .. .. 1778°, 1807°, 1815° 
Mean 1800° 

These melting-points are fairly sharp, and the location 
of the temperature was made by calibrating the micropyro- 
meter for the iridium strip by taking observations on it 
of the melting of palladium (1549°) and of platinum 
(1755*5- 

Summary. — We have shown that the micropyrometer 
may be made an instrument of precision for the determina- 
tion of the melting-points of refractory metals and salts ; 
that in the case of the metals examined, the effect of 
alloying of microscopic particles on platinum and iridium 
is inconsequential until after melting which we have shown 
for nickel, cobalt, and iron to occur at the same tem- 
perature for minute particles on the strips as for consider- 
able quantities in crucibles of magnesia. 

Assuming the melting-points of nickel to be 1452°, pal- 
ladium 1549°, and platinum 1755°, and the calibration 
curves of the pyrometer lamps of the form log c » a+b log 
T, for the range here studied, we have determined the 
melting-points of Fe, Co, Cr, Mn, V, and Ti with the 
micropyrometer and of Ni, Co, and Fe in quantity in the 
electric furnace, all melts having been taken in pure 
hydrogen and Fe also in vacuo. For Cr, Mn, and V, 
strictly pure materials were not available, and we can but 
estimate the melting-points of the pure elements. 
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Table, VII — Melting points of Elements of Atomic Weight 
48 to 59. 



Melting-point ‘ 

Purity 


with 

Metal. micropyrometer. 

(per cent). 

Nickel . . | 

1452° (a) 

. 1449 (0) 

99-835 

Cobalt.. .. j 

f *477 ± 2 , 
1*478 dt 1 (<■ 

^ 99951 

Iron .. . . ■ 

f 1533 ± 1 ( d 

[1528$) 

) 99-98 ± 01 

Manganese. . 

1255 

97 to 98 

Chromium . . 

1520 

98 to 99 

Vanadium .. 

1720 

97 to 98 

Titanium . . 

1794 ± X* 

99‘9-h 


Probable melting- 
point of pure 
element. 

1452° ± 3 
1478° ± 5 - 
153°° ± 5 

I 26 b 0 ± 20 
15 20° to >Fe 
1720 ± 20 
*795 ± IS 


' (a) Assumed value on platinum strip ; also observed 
value on iridium strip* 

( b ) Crucible melts in electric furnace. 

(c) Crucible melts in electric furnace ; also on iridium 

strip with micropyrometer. 

(d) Five samples all agreeing to within 3 0 . 

In the complete paper, the method is discussed more in 
detail and photomicrographs are given showing charac- 
teristics of the various melts. 


THE INDEX TO CHEMICAL LITERATURE. 

By L. H. BAEKELAND. 

Under this title, the ILS. Patent Office has published a 
statement describing the work undertaken by the Classi- 
fication Division, so as to enable rapid and complete 
searches to be made on any subject of chemical literature. 
This is a gigantic piece of work r embracing not merely 
patent literature, but practically all fields of chemical 
literature. 

(Appendix K of the Report of the Investigation of the 
U.S. Patent Office, by the President’s Commission on 
Economy and Efficiency, December, 1912. House of 
Representative, 62nd Congress, 3rd Session, Document 
No. mo). 

Before the chemical card index wa9 commenced, any- 
thing like a complete search of the literature was practi- 
cally impossible, and the validity of chemical patents was 
more or less in doubt ; for, after the most elaborate search 
possible was made, a five-line paragraph in the files of 
some little known chemical journal published in Japanese, 
Russian, or other not readily understood language, would 
be sufficient if cited in court to invalidate the granted 
patent. 

It will be several years before this card index is com- 
plete, although much assiduous work is being done on it. 
In the meantime, enough has already been accomplished 
that any one making a search on the literature of a 
chemical subject can save much labour and time by con- 
sulting the index of the Patent Office. It should be noted 
that the index is accessible not only to the examiners of 
the Patent Office, but to patent lawyers practising before the 
office, as well as to chemists and scientific workers all over 
the land. Hence, this card index is becoming a national 
monument to chemical literature. 

For those not living too far away a visit to Washington 
to consult the index may prove the shortest and cheapest 
way to make a search in chemical literature. It would be 
highly desirable, however, if duplicates of this index could 
be obtained for the more important libraries all over the 
country. It is true that copying this card index would be 
rather expensive* but there is no doubt that the enormous 
value of such a copy would be fully worth the expense. 
Why could not some of the .libraries of the country work 
together and have several copies printed at the same time,, 
and thus distribute the cost of the task among themselves ? 


It is interesting to quote from the report mentioned 
above : — 

“ In planning the chemical card index, since it was mani- 
festly impossible to index all chemical literature' it -was 
decided to cover the work of the past by making a judicious 
selection of certain works of a general nature, such as the 
2Q volume work of Gmelin, the annual volumes of the Chemi- 
cal Society of London, and the 4 volume edition of Watts’s 
* Dictionary of Chemistry,’ Richter’s 1 Lexicon of Carbon 
Compounds,’ and other works of that character ; by in- 
dexing these works the literature of the past would prob- 
ably be as completely covered, as it could be by,any_plan 
which the office had the force and means available for 
accomplishing.” 

“ For the future it was proposed to keep the abstract 
journals of the Chemical Society of London, the German 
abstract periodicals, BeHckte and the Centralblatt , and 
other works of that character indexed up to date.’* 

“ Later, when the American Chemical Society, in igo7» 
commenced the publication of its very complete set of 
abstracts, it was determined to omit the periodicals in 
German and other foreign tongues, and retain in the card 
index only the yearly index volume of the Chemical 
Society of London in addition to the American abstracts.” 

The above reference to the usefulness of the abstracts 
I of the American Chemical Society would be decidedly 
more satisfactory if it were not accompanied by the fol- 
lowing statement : — 

“ The question has been raised whether the annual index 
of the Chemical Society of London is not duplicated by 
the work oi the American abstractors to such an extent as 
to render it useless to include both publications in the 
f index.” 

“ It is found upon comparing the published list of the 
publications indexed by each set of abstracts as follows: — 

Publications abstracted by the London Society . . 101 

Publications abstracted by the American Society . . 516 
Publications abstracted by the London Society not 

abstracted by the American ' . 29 

These 29 publications npt covered hy. onr American 
workers include the following, via. German, 8 ; English, 
12 ; Dutch, Swedish, and French, 2 each; and 1 each of 
Italian and Japanese. 

11 Comparing 6 pages of the English Society Index of 
1909 with the corresponding American work of the same 
year it is found that out of 256 articles and monographs 
indexed by the English workers, 159 of these articles were 
not in any way referred to in the American Society 
Abstracts.” 

“ These two facts together seem to fully answer the 
question, and show the necessity of including both works 
in the index.” 

May this criticism stimulate out American abstractors to 
greater zeal and accuracy, aside from the fact that many 
justified criticisms have been made that in some instances 
the abstracts are carelessly drawn up and give a very 
wrong idea of the originals. 

Various difficulties were encountered in outlining a 
general plan for the index. If chemical bodies each had 
but one instead of several names, and if in chemical 
literature one never met with bodies as yet unnamed and 
therefore referred to by chemical formula only, then 
undoubtedly the dictionary plan pure and simple, with the 
names of the substances alphabetically arranged and the 
references to literature and patents collected under their 

S roper titles, would answer every requirement, and would 
e, in fact, the only proper system to use., Practically, 
however, mpst bodies known to chemists have a plurality 
of names, and the names approved and used in prior 
decades are generally not the names in highest repute nor 
in ordinary use to-day, nor is it af all sure that the names 
now in use will in most or even in many cases remain in 
use in years to come. 

Where a chemical compound has several names (as 
indeed is usually the case} were it possible to decide now 
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(which perhaps might be done) which one of them is, on 
good scientific grounds, the most appropriate for index 
purposes in view of present knowledge, and further (which 
of course could not he done), could one be assured that 
such name would remain the approved name for all future 
time, such title could, without hesitation, be now adopted 
as the indexing title, under which all references to literature 
or patents could be entered, and all other . titles and names 
cross-referenced into it ; but while this might be done now 
in certain cases, which and how many of these names now 
used and approved will remain in use in years to come is 
something that no one can at present determine. Evidently 
the dictionary plan, unmodified, was not the best, and 
some better system had to be devised not open to these 
objections. 

The system adopted was based on the chemical formula. 
In establishing for the Patent Office a card index to 
chemical literature, it was therefore decided to use, as an 
indexing bads, the kind and number of the component 
atoms of a chemical compound, these being its most 
unvarying characteristics, being subject only to errors of 
chemical analysis, and being therefore the most stable and 
unchanging basis for any scheme for the indexing and 
digesting of chemical literature ; a conclusion reached at 
about the same time independently by Richter, as illustrated 
in his since published " Lexicon der Kohlenstoff-V erbin- 
dungen,” and by other later workers in this field, the Patent 
Office system differing from that of Richter in being simpler 
and of more general application. 

It was found that the simplest, most certain, and most 
direct system, was to re-write the so-called empirical 
chemical formula in a particular manner ; that is to say, 
to write the atoms in the alphabetical order of their chemical 
symbols, npon library catalogue cards of standard size, and 
place these cards, arranged in alphabetical order, in 
standard library cases. For example, take the following 
chemical compounds: — 


(CH3)*C 3 H*(NG a } a 
(CH 3 ) a CHNO a .. 


KH 3 Ca0 4 
CH3CI . 
Cu(As 0 2 ) 2 


Dinitrobutane 
Isopropylic nitrite 
Potassium acetate 
Methyl chloride 
Copper arsenite 


Re-writing them and arranging them alphabetically by 
formulae instead of titles, they are :— 


AsaCuOx 
CH 3 CI .. 
CaHaKO* 
C 3 H 7 NO* 
C 4 HsNa0 4 


Copper arsenite 
Methyl chloride 
Potassium acetate 
Isopropylic nitrite 
Dinitrobutane 


It should be noted, however, that the compounds con 
taining carbon and hydrogen, and broadly included in the 
domain of organic chemistry, constitute so large and im- 
portant a class that it is fully justifiable to depart slightly 
from the strictly alphabetical arrangement of chemical 
symbols, and write C always first and H accompanying C 
always second, in order to bring more closely together in 
the index bodies more or less closely related in chemical 
and physical properties. 

In practice, therefore, the following general rule has 
been followed in compiling the chemical card index of the 
Patent Office ’.—Reject water of crystallisation and re-write 
the empirical formula in the alphabetical order of the 
chemical symbols, except that in carbon compounds, C is 
to be written first and H second. Follow this re-written 
formula with the constitutional formula, when given, 
adding the water of crystallisation, if any, but arrange the 
cards alphabetically by the re-written formula. 

The reason for disregarding water of crystallisation may 
be- illustrated as follows The three bodies, Na 2 S 0 4 or 
anhydrous sodium sulphate, Na 2 S 0 4 +ioH 2 0 or Glauber's 
salt, and the heptahydrated salt, Na 2 S0 4 f7Ha0, are in 
this way indexed under the same indexing formula, 
Na 2 0 4 S, and are thereby brought together, as they should 


be, for in solution they are chemically identical. If. on 
the other hand, water of crystallisation were taken into 
account for indexing purposes, the corresponding indexing 
formulas would become Na 2 0 4 S, H2oNa 2 Ox 4 S, and 
H I 4 Na a OnS, respectively, and these three practically 
identical bodies would, inconsequence, be widely separated 
in the index, which result would evidently be a very 
undesirable one. 

The index was commenced and has been continued on 
the library-card catalogue plan, using the regular standard 
card, size Ji by 12J centimetres, or approximately 3 by 
5 inches, without rulings except a single coloured horizontal 
line three-eighths of an inch below the top of the card— this 
for typewritten cards and cards upon which printed matter 
cut from books and periodicals is pasted. A limited use 
has also been made of cards having ruled lines, where for 
certain reasons the cards are written by hand. 

I believe it would be very desirable to have an exchange 
of opinions on this subject in the correspondence column 
of this journal. It is our duty to assist by any helpful sug- 
gestions possible, the good work which is now being per- 
formed by the Washington Patent Office . — journal of 
Industrial and Engineering Chemistry , v., No. 7. 


THE ELECTRODEPOSITION OF TIN.* 

By EDWARD F. KERN. 

(Continued from p. 59^ 

III. Electrodeposition of Tin by Separate Current 
(continued). 

10. Fearn recommends a bath which he prepared by 
dissolving 25 grms. of tartaric acid in about 400 cc. water, 
75 gms. of caustic potash in about 400 cc. water, and 
1 ’3 grin, of fused stannous chloride in 50 cc. of water. 
The caustic solution was added to the tin solution, then 
the tartaric acid solution mixed with it. Diluted to x litre, 
and electrolysed cold or hot. Thick bright deposit 
(McMillian-Cooper, 14 Electrometallurgy,” 1910 Ed., 
p. 249). 

xi. Steele prepared an electro-tinning solution by dis- 
solving 5 '5 grms. of caustic potash, 16*5 grms. o£potassium 
carbonate, and 66 grms. of sodium carbonate i$ ’i litre of 
water, after which he added 17*5 grms. of tin 'dioxide, 
x grm. potassium cyanide, and 1 grm. zinc acetate. 
Filtered before using (McMillian-Cooper, 44 Electrometal- 
lurgy,* 4 1910 Ed., p. 249; Watt and Philip, “Electro- 
plating and Electrorefining of Metals,” xgxi Ed., p. 345). 

Z2. An alkaline bath proposed by Eisner for tinning 
iron and steel articles is prepared by putting ti grms. of 
tin bichloride in x litre of water, then adding a solution of 
potash lye of io° B. until the precipitate is dissolved, and 
10 grms. of potassium cyanide (Langbein-Brannt, 14 Elec 
trodcposition of Metals,” 1909 Ed., p. 440). 

13. Good deposits of tin may be produced by dissolving 
t'5 grm. of fused stannous chloride, 80 grms. of potassium 
carbonate, and x grm. of potassium cyanide, separately in 
water ; then adding the cyanide solution to the tin solution, 
and finally stirring in the carbonate solution. Dilute to 
x litre. This solution is not a very good conductor of 
current, thus requiring a high voltage; still satisfactory 
deposits may be obtained (Barclay and Hainsworth, 
44 Electroplating,” 1912 Ed., p. 331). 

14. Salzedes used a bath for tinning iron which he pre- 
pared by adding 10 grms. of potassium cyanide, no grms. 
of potassium carbonate, and 2*5 grms. of stannous chloride 
to 1 litre of water. By electrolysing with voltage at 4 to 
5, a heavy dense deposit was rapidly obtained (Langbein- 
Brannt, 44 Electrodeposition of Metals,” 1909 Ea., p. 441). 

15. An electrolyte patented by Fearn in 1873 contained 
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i*2 grm. of fused tin bichloride, hi grms. caustic potash, 
m grms. potassium cyanide, and in grms. of sodium 
pyrophosphate per litre. Each of these chemicals were 
separately dissolved in water ; the tin solution was poured 
into the potash solution with constant stirring, then the 
cyanide solution was added, and finally the pyrophosphate 
solution. Electrolysed at ordinary temperature. Bright 
thick deposits were obtained. It was found necessary to 
add fused tin chloride to the bath from time to time, as 
the anodes were not dissolved as rapidly as the tin 
deposited (Watt and Philip, “ Electroplating and Electro- 
refining of Metals,” 1911 Ed., p. 345; McMillian-Cooper, 
“Electrometallurgy,” 1910 Ed., p. 248). 

16. The following solutions are capable of giving good 
white deposits upon all metals, and may be used cold : — 

(а) Solution for electro-tinning brass, bronze, and copper ; 
7*5 grms. of caustic potash, 7*5 grms. of stannous chloride, 
and .35 grms. of potassium cyanide per lit je. . 

(б) Solution for steel, wrought iron, and cast iron; 
15 grms. of caustic potash, 15 grms. of stannous chloride, 
and 35 grms. of potassium cyanide per litre. Dissolve the 
caustic potash in water, add the tin chloride, then the 
potassium cyanide. If the tin chloride contains any iron, 
a precipitate will remain suspended in the solution, which 
should be filtered off. These solutions may be used either 
cold or hot. Better deposits are formed in the warm 
solutions. Use as large anode surface as possible, and 
electrolyse at tension of 2*5 to 3 volts ( Brass World , 1911, 
vit., 121). 

A more concentrated caustic solution than the above is 
said to have given very satisfactory deposits. It contained 
60 grms. of soda lye, 45 grms. of fused stannous chloride, 
and 12 grms. of potassium cyanide per litre. Electrolysed 
at r 5, volt (Metal Industry , 1907, v,, 376). 

17. J. C. Beneker obtained U.S. Patentg2l,943, assigned 
to the Meaker Company of Chicago, for a tin electrolyte, 
the composition of which is 125 grms. of sodium hydroxide, 
75 grms. of sodium thiosulphate, and 50 grms. of crystal- 
lised stannous chloride per litre. The solution is prepared 
by dissolving each of the salts separately, mixing the 
stannous chloride solution with the hydroxide solution, 
then adding the thiosulphate solution. It is stated that 
possibly the chief constituent of the prepared solution is 
sodium thioslannate (Na a SnS). By using pure tin anodes, 
the deposit is produced without the formation of sponge 
or tree-like crystals, even when operated at high current 
density* The electrolyte may be used either cold or hot, 
but preferably hot ( Electrochemical and Metallurgical 
Industry , 1909, viii., 285). 

18. An electrolyte of composition similar to the Beneker 
solution contains 120 grms. of sodium hydroxide, 60 grms. 
of sodium hyposulphite, and 30 grms. of chloride of tin 
per litre (Metal Industry , 1911, ix., 90). 

19. An electrolyte which is recommended to give ex- 
cellent deposits of tin is prepared to contain go grms. of 
caustic soda, 15 grms. of sodium hyposulphite, 15 grms. of 
sodium chloride, and 30 grms. of tin chloride crystals per 
litre. This solution may be used either cold or hot, but 
gives better results when hot. Use anodes of pure tin 
(Metal Industry , 1910, viii., 87). 

Conditions Necessary to Obtain Bright Dense Adherent 
Deposits of Tin , — The articles to be electroplated in any 
of these solutions must be carefully cleaned in a strong 
potash solution, then rubbed with lime, and subsequently 
thoroughly washed in clean water before placing them in 
the electrolyte. No time should be lost in getting the 
articles immersed in the plating solution directly after 
washing (McMillian-Cooper, 11 Electrometallurgy,” 1910 
Ed., p. 249). 

There 16 one drawback in depositing tin from most of 
the baths which are in general use, namely, the anodes are 
not dissolved in the same ratio as tin is deposited on the 
cathode, consequently the strength of the bath must be 
kept up by the addition of a tin salt. This is best accom- 
plished by allowing a concentrated solution of the tin salt 
to drip constantly into the bath during the time it is 
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working (Watt and Phillip, “ Electroplating and Electro- 
refining,” 1911 Ed., p. 342). 

Tin baths should not be used at temperatures below 
20 9 C. ; as a general rule, the higher the temperature the 
better the deposit. 

Too high current density causes a spongy deposit, which 
does not adhere ; whereas, with a suitable current density, 
a dense reguline deposit will be obtained (Langbein-Brannt, 

“ Electrodeposition of Metals,” 1909 Ed., p. 441). 

W. Pfanbauser conducted a number of experiments of 
the formation of spongy and crystalline deposits of tin by 
electrolysis. He stated that the electroprecipitation of tin 
as thick adherent deposits is possible only in very concen- 
trated tin-salt electrolytes, and those which contain no 
cations which will give rise to strongly dissociated solutions 
about the cathode. The best conditions for good tin 
deposits were found to be circulation of electrolyte, low 
current density, and high concentration of tin in the elec- 
trolyte. Spongy deposition is caused by poor circulation, 
dilute solutions, high current density, acid solutions, and 
impure solutions. Crystalline deposits form when the 
electrolyte contains no cations which are capable of forming 
alkali hydroxides or similar compounds, which are accom- 
panied by the liberation of hydrogen. He used Roseleur’s 
solution of tin chloride and sodium phosphate, and con- 
centrated solutions of tin tetrachloride and stannous chloride 
(Zeit.fi Electroc hemic, 1902, viii., 41 ; Electrochemist and 
Metallurgist , 1902, ii., 42 ; yourn. Soc . Ckem, Ind, t 1902, 
xxi., 261). 

In an article on “The Electrolytic Preparation of Tin 
Paste,” the statement was made that “A spongy deposit 
may be due to various causes, but may be obtained neatly 
always by using too high a current density at the cathode. 
This results in an impoverishment of the electrolyte near 
the cathode with respect to the ions of the metal to be 
deposited, so that some other metal, and also generally 
hydrogen, is simultaneously deposited. It is under such 
conditions that the metal deposit becomes spongy (Electro- 
chemical and Metallurgical Industry, 1905, iii., 59). 

IV. Electrolytic Refining of Tin . 

On account of the ease and comparative cheapness of 
refining tin by liquation methods (m.p. of tin » 232° C.) 
and by oxidation methods, electrolytic refining has little 
promise of being commercially employed. 

Practically the only ore of tin is cassiterite (Sn02*, 
sp. gr. — 6*8 to 7'i ; when pure it contains 78 per cent 
tin), which is found associated with such minerals as 
quartz, felspar, and mica in the form of granite or gneiss 
gangue. In some localities cassiterite is also accompanied 
by metalliferous minerals such as pyrite, arsenopyrite, 
chalcopyrite, wolframite, and molybdenite. These minerals, 
with the exception of wolframite, may be separated by 
water concentration methods. A recently developed method 
for separating wolframite, in case pyrite is also present, 
consists in calcining to tbe magnetic condition, then sub- 
jecting the pulverised ore to magnetic separation, the 
pyrite and the wolframite being removed (Schnabel-Louis, 
“Handbook of Metallurgy,” II., 1907 Ed., p. 478; Louis, 
“ Metallurgy of Tin,” 1911 Ed., p, 12). 

Commercial tin contains from 0*5 to 1*5 per cent of 
impurity, which is one or more of the following metals : — 
Zinc, iron, lead, bismuth, antimony, copper, arsenic, 
tungsten, molybdenum, Bilver. As there is no demand for 
very pure tin, and also because silver and gold are not 
present in quantity to pay for their recovery, electrolytic 
refining has, up to tbe present time, not been practised, 
except when very pure metal was wanted or when experi- 
mental refining was conducted. The product which is 
produced by pyro-heat methods of refining is of sufficient 
purity for commercial purposes. 

A number of electrolytic methods have been developed, 
the majority using electrolytes of the stannous salt. The 
efficiency of the refining is given for some of the electro- 
lytes, the figures being obtained by using the factors for 
stannous solutions which are 0*6163 mgrm. per coulomb, 
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2*2188 gnus, pet ampere-hour, 204*43 ampere-hours per 
pound ; the factors for stannic solutions are 0*30817 mgrm. 
per coulomb, , i* io94 grm. per ampere-hour , 408*86 ampere- 
hoUrs per pound..- , - 

■ 1. Brand conducted experiments an the electrolytic re-, ' 
fining of tin, Using an electrolyte containing 2*5 per cent 
by volume of concentrated' hydrochloric acid and Q per 
cent by weight of stannous chloride. The method did not 
find commercial application (Schnabel-Louis, “ Handbook 
of Metallurgy, 11 1907 Ed., II M p. 549; Dammer, Chem. 
Technology, ii.„ 27, 324). * - 1 

2. Michaud and Delasson received French Patent j 
435,936 for the use of a tin electrolyte prepared by dis- 
solving stannous chloride in water, adding 'sulphuric acid 
till the precipitated oxychloride dissolved, and then stirring 
into the solution abont x per cent of magnesium chloride 
and x per cent of boric acid. The cell used for the refining 
is constructed with a sheet copper cathode placed hori- 
zontally on the bottom, on which the tin crystals are 
deposited and removed by scrapers {Jottrn. Soc . Chem. 
Ind 19x2, xxxi., 395). 

3. Mennicke conducted experiments on the electrolytic 
refining of tin in fiuosilicate electrolytes, and obtained 
deposits which were similar to lead deposits produced 
under the same conditions of current-density and tempera- 
ture. The electrolyte was prepared by dissolving freshly 
precipitated stannous hydroxide in hydrofiuosilicic acid in 
proper proportions to give a solution containing 10 per 
cent free hydrofiuosilicic acid by weight. Tin oxide was 
found to be insoluble in hydrofiaosilic acid . The presence 
of free hydrofluoric acid was found not to interfere with 
the production of satisfactory deposits. 

The electrolysis was conducted at 20° C., using current 
at density of 9*3 ampere per sq. ft. (r amp. per sq. dm.) 
and an average of 0*4 volt. Distance between electrodes 
about 2 inches {5 cm.). The tin deposited extremely solid 
and tough, even without the presence of any addition- 
agent such as gelatin or albumen. The lower the voltage 
the finer the crystals. 

Better results were obtained by using pure tin anodes 
than with those of a tin alloy. The presence of lead finally 
caused the deposit to become spongy, but still the deposited 
tin was pure. He states that very pure tin can be produced, 
which is especially suited for preparing pure chemicals 
(Electrochem. Zeit., 1905, cxii., 135, 161, and 180; Zeii. 
}. Electro , Chem.? xii., 112 ; Electrochem . and Meiallurgical 
Ind., iv., 26 ; Mineral Industry , xiv., 555 ; Betts, “ Lead 
Refining by Electrolysis,” 1908, p. 47). 

4. Mention has been made that neutral concentrated 
solutions of either stannic chloride or stannous chloride 
can be used for producing pure tin, as these electrolytes 
yield a coarse crystalline deposit (Neumann-Kershaw, 
“ Electrolytic Methods of Analysis,” 1898 Ed., p. 148). 

5. Beautiful dense deposits of tin can be produced 
without the evolution of hydrogen at the cathode by elec- 
trolysing a solution of sodium-stannous chloride with low 
current density and at ordinary temperature (Bull, Soc . 
d 3 Enc . VInd . Nat., July, xgi2, p. 28). 

6. Quintane was granted English Patent 5496 for the 
deposition of pure tin by use of an electrolyte composed of 
stannic chloride, or stannous chloride, and an ammoniacal 
salt, preferably ammonium chloride. It is claimed that a 
perfect deposit of chemically pure tin was produced from 
this solution. The statement is made that “to obtain 
a clear solution, and one that will act as a good conductor 
of the current, the precipitate first formed on dissolving 
the tin salt in water is re-dissolved by the addition of am- 
monium chloride, and the solution filtered. The current 
should be weaker than that employed for the electro- 
deposition of copper, or the deposit will be irregular” 

( yottrn . Soc . Chem. hid., 1900, xix., 1121; Mineral Ind., 
ix., 646). 

7. Hollard prevented the formation of spongy deposits of 
tin by using an electrolyte composed of 12 grms.of sodium 
stannate (Na 2 Sn 0 3 ) and 200 grms. of sodium sulphate per 
litre, and electrolysing it at a temperature of 8o° C- at 


current-density. of 2 apip£res per sq. ft.,(° ,a amp. per 
dm.) (Bull. Soc > d'Enc, Ind. Nat July, igia/p. 28). , 

8. Fischer satisfactorily deposited tin by using a solution 

of ammonium siilpho-stannate to which, was added a re- 
ducing agent such aa sodium sulphite, sodium hyposul- 
phite, or - potassium cyanide (Zeit, Attorg * Chefh., 1964, 
xlii., 363) •: . / ' 1 ' ^ 

9. Neumann received German Patent 198,289 for a 
process of - obtaining^ pure dense, deposits, of tin by use of 
an . electrolyte cbmppsed of an alkali sulpho-stannate, and 
operating at temperature of about 70® C. The presence of 
free alkali is said to be advantageous., 

xo. Claus refined tin in an aqueous solution of sodium 
sulpho-stannate, of sp. gr. 1*07, and at go* C., employing 
current at 10 amperes per sq. ft. {0*9 amp. per .sq. dtxiu). 
All the impurities except arsenic and antimony collected 
as anode sludge, principally as sulphides. Arsenic' and 
antimony, when present, were precipitated on the cathode 
with the tin. He. found that the cathode tin containing; 
arsenic and antimony could be freed from these by making 
it an anode in an acid solution of sodium thiosulphate con- 
taining hydrochloric add, the arsenic and antimony in this 
case remaining as sulphides in the anode sludge. The 
cathode tin waB melted and cast into bars ( Electrochem . 
Zeit., viii., 168; Schnabel- Louis, “ Handbook of Metal- 
lurgy,” 1907 Ed., xi., 549). 

11. Patents have been granted toO. Steiner for a tin 
refining process, using an electrolyte similar to that pub- 
lished by Claus, as given above (10): The. patents issued 
are : — U.S. Patent 890,249 ; German Patent 193,528 ; 
English Patent to,230 ; French Patent 374,116. The 
claims are that by using an electrolyte containing about 
xo per cent by weight of an alkali sulphide, to which has 
been added about x per cent by weight of flowers of sul- 
phur, tin of high purity (99*9 per cent) could be produced 
as a dense smooth deposit, when the electrolysis is con- 
ducted so that the E.M.F. is kept below o*2 volt, current- 
density under 4*5 amperes per sq. ft., and solution kept at 
about go 0 C. 

The electrolyte is prepared by dissolving commercial 
sodium sulphide in the necessary amount of water to pro- 
duce a 10 per cent solution, adding 1 per cent by weight 
of floweis of sulphur, letting settle, then filtering. It is 
necessary to analyse the solution at intervals during the 
electrolysis, and to add sodium sulphide and flowers of 
sulphur so as to keep up the concentration. The loss of 
sodium sulphide will be due to oxidation and to the forma- 
tion of sodium sulpho stannate. The amount of tin in the 
electrolyte reaches a maximum of aboU$T2'2 per cent by 
weight, and remains constant thereafter so long as the 
concentration of sodium sulphide is kept proper. 

One of the essentials in the use of this solution for re 
fining tin is that the voltage must be kept below 0*2, and 
that the electrolyte be maintained above 90° C. If the 
potential is allowed to rise, gassing at the cathode occurs. 
At 0*6 volt violent Iteration of hydrogen takes place, with 
decomposition of the electrolyte, and at the same time 
the tin deposits as a dull spongy mass which contains oxide. 

The raw tin should not contain more than xo per cent 
of impurities, and the iron content should be below 2 per 
cent, otherwise the anode sludge will adhere and cause the 
voltage to rise and produce gassing and a spongy deposit. 
The anode sludge will contain the iron, lead, antimony, 
copper, bismuth, and silver. Distance between the elec- 
trodes about x| in. (3*5 cm.). Iron tanks are most 
suitable. 

The conditions which are given as being necessary to 
obtain high current efficiency and to produce dense pure 
deposits are : — 

(а) Temperature of electrolyte above 90° C. 

(б) Thorough and constant circulation, or mixing of 
electrolyte. 

(c) Voltage maintained below 0*2. 

(d) Pure plate cathodes (cathodes of iron, copper, and 
lead cause the voltage to rise and the deposit to be non- 
adherent and spongy). 



Chemical News, 
Aug. 8, 19x5 


Chemical Notices from Foreign Sources, 


7 * 


(e) Pure electrolytes, free of -arsenic, antimony, copper, 

&c. 


(/) Electrolyte containing. ia or mote per cent of sodium 
sulphide by weight. A more concentrated solution permits 
the use of higher current- density. - 

(g) Add to the electrolyte -about 1 per cent hy -weight of 
flowers of sulphur just before placing a new lot of anodes- 
in the taqk. The sulphur is necessary to form sulphided 
with the impurities in the anode, thereby preventing the 
contamination of the electrolyte. 

, ,(h) T her electrolysis must not be interrupted until the 
anodes are to be removed. When the currenVis inter- 
rupted, gassing will occur when the current is switched bn, 
and spongy deposit will form. 

A means of maintaining the same current-density from 
a number of electrodes when placed in the same tank, was 
accomplished by soldering all of the anodes to the same 
supply conductor and all of the cathodes to the negative 
conductor. • When this was not done the voltage between 
all of the opposite electrodes was not the same- 

The ampere-hour efficiency is given as above, 98*5 per 
cent.. If is also stated that “the deposit could be still 
improved by adding a colloid to the electrolyte, for ex- 
ample, gelatin as is used in the Betts 1 process for electro- 
lytically refining lead” (Electrochem. Zeit., May, 1908; 
yourn. Soc. Ckem. Ind. t 1907, xxvi., 768 ; Electrochem. 
and Metallurgical Ind 1907, v M 309). 
i 12. , Sperry obtained U.S. Patent 874,707 for a process 
of refining tin by the use of a diaphragm cell. It is stated 
that electrolytes consisting either of sulphate, ammonium 
oxalate, ammonium sulphide, or of chloride, fluoride, or 
hydrofluoric acid could be used in the celL The impure 
metal to be electrolytically refined may be given a pre- 
liminary refining by firewmethoda in order to remove, the 
major portion of the impurities, then cast into anodes. ; 
The use of the * diaphragm between the anodes and the; 
cathodes is to prevent the cathode deposit becoming con- j 
laminated by floating anode sludge. The impurities which 
accumulate in the electrolyte as soluble salts are to be 
removed periodically by withdrawal of a portion of the 
electrolyte, and replacing it by fresh solution. Electro- 
lytes work better when kept at 85° C. ('fount. Soc. Chem . i 
Ind., xxvii., 343; Electrochem . and Metallurgical Ind., \ 
vi., 76). 

There are several articles, in themselves reviews, which 
could not be reviewed. They may be found in the 
following publications : — 

Electrical Engineering , London, July 15, i8g8, “The 
Electrolytic Refining of Tin and Recovery of Tin from its 
Ores,” by Sherard Cowper-Coles. 

Electrochem. Zeit ., Berlin, March, 1907, “ Recent 
Progress in the Metallurgy of Tin, with Regard to Electro- 
chemistry in 1906,” by H. Mennicke. 

Electrochem. Zeit ., Berlin, July, 1908, “ Progress in the 
Metallurgy of Tin with Special Reference to Electro- 
chemistry in 1907,” by H. Mennicke. 

Electrochem. Zeit., Berlin, January, 1910, “Electrolytic 
Precipitation of Tin,” by B. Pasztor. 

(to be continued). 


NOTICES OF BOOKS. 

A Text-book on Trade Waste Waters : Their Nature and 
Disposal. By H. Maclean Wilson, M.D., B.Sc., and 
H. T. Calvert, M.Sc., Ph.D., F.I.C. London ; 
Charles Griffin and Co., Ltd. 1913. 

In this book the nature and disposal of the waste liquids 
of the important industries are discussed in great detail. 
The coal trade, gas manufacture, brewing, leather, paper, 
and textile trades are considered in turn, the latter being 
given specially full treatment, and in each case the most 
important practical methods of treating the liquid refuse 
are described, with plans and diagrams of the necessary 
plant and full statistics as to cost of working and efficiency. 


The advice given to manufacturers regarding choice of 
methods, the necessity for constant analyses and for the 
correct estimation of the volume of the refuse is always 
thoroughly practical, and the results of many years of ex- 
perience of the working of the Rivers Pollution Prevention 
Acts are embodied “in the book. . An excellent outline of 
the methods usually employed in "the analysis of waste 
waters is included. 


fahrbuch der Elektrochemie und Angewandten Physik- 
alischen Chemie. Berlchte uber die Fortschrilte des 
fakres 1906. (“ Year' Book of Electrochemistry and 
Applied Physical Chemistry. Reports of Advances in 
the Year 1906.”. Edited by Dr. phil. Heinrich Danneel 
and Prof. Dr. Julius Meyer. Vol. XII!. Halle 
(Saale) : Wilhelm Knapp. 1913. (M. 32). 

This year-book is divided into two sections, the first and 
longer of which treats of the developments of the scientific' 
side of the subject, while in the second part the applica- 
tions of electrochemistry are considered. The treatment 
is very comprehensive and thoroughly systematic; no very 
important discoveries have tobe recorded, but, on theother 
hand, general advances have been made in all branches. 
It is greatly to be regretted that it has not been found 
possible to issue Volume XIII. of the year-book somewhat 
earlier ; in the last seven years the growth of the subject 
has been rapid, and much that was published in 1906 must 
now be regarded as out of date. 


CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.— A ll degrees of temperature are Centigrade unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des . Stances de V Academic 
des Sciences. Vol. clvi., No. ax, May 26, 1913. 

Action of Ammonia on Monoethylaraine.— Felix 
Bidet.— The author has already shown that the action of 
ammonia on the hydrochlorides of amylamineand ethylene 
diamine constitutes a chemical equilibrium. The study of 
the action of the gas upon solid anhydrous monoethyl- 
amine hydrochloride shows that the velocity of the reaction j 
is greater than with the other hydrochlorides. It decreases 
appreciably as the pressure of the ammonia diminishes. 
The velocity is greater for the inverse than for the direct 
reaction. 

Instability, of Ferric Fluosilicate. — A. Recoura. — 
Berzelius stated that ferric fluosilicate could be obtained 
as a gummy semi-transparent mass by saturating fluosilic 
acid with ferric hydrate and evaporating the solution. The 
author’s experiments prove, however, that ferric fluo- 
silicate does not exist, and when attempts are made to 
prepare it either by Berzelius’s method or by double 
decomposition it immediately splits up into another more 
stable double fluoride, losing one-third of its silicon 
fluoride, (SiF^FeaFg - SiF 4 + (SiF^.FeaFg. 

Ether Salts Derived from Octanol a .— J. B.Senderens 
and J. Aboulenc.— By keeping a mixture of octanol-g (one 
molecule) and organic acid (1*03 mol.) at a temperature 
not exceeding ioo° ether salts can be obtained, if 2 to 3 per 
cent of H 2 S0 4 is added as a catalyst. Sulphuric acid does 
not act as a catalyst towards those aromatic acids in which 
the carboxyl is directly united to the radicle, but if the 
carboxyl is separated by a chain, as in phenylacetic acid, 
it brings about catalytic etherification. 

Condensatiqn of Primary and Secondary Aromatic 
Amines with Mesoxalic Ethers.— A. Guyot and J. 
Martinet. — The condensation of primary amines, such as 
monoethylaniline with ethyl mesoxalate, is readily effected, 
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the principal product being a dioxindol-3 -carbonic ether, 
while a small quantity of phenyl tartronic ether is also 
formed. The former ether is readily saponified by means 
of aqueous potash, the corresponding dioxindol being 
obtained. The saponification has to be carried out in 
absence of air,*otberwise the alkaline solution absorbs 
oxygen and the dioxindol is transformed quantitatively into 
isatine. 

Action of a - Monochlorhydrine and Epichlor- 
hydrine upon Monosodium Glycerin.— Jean Niviere. 
—When monosodium glycerin reacts on «-monochlor- 
hydrine giycide is the principal product, some diglyceric 
alcohol being also obtained. With epichlorhydrine a 
polymer of the anhydride of diglyceric alcohol is formed. 
It is a white amorphous substance insoluble in water, 
alcohol, ether, pyridine, and nitrobenzene. When boiled 
with acetic anhydride in presence of fused sodium acetate 
it gives a diacetyl derivative. Both substances decompose 
when heated without undergoing decomposition. 

Properties of Carbon Tetraiodide and its Estima- 
tion in presence of Iodoform.— Marcel Lantenois. — 
Tetraiodide of carbon is decomposed quantitatively even in 
tbe dark by pure oxygen, iodine being liberated and carbon 
oxyiodxde formed. The oxyiodide is unstable, and the 
gases formed during the reaction also contain carbon 
monoxide and a small proportion of carbon dioxide. The 
action is facilitated by light. In atmospheric air the trans- 
formation is less rapid. Carbon iodide reacts with a 
certain number of metalloidai chlorine compounds to give 
the corresponding iodide and a chloroiodide of carbon. 
When carbon iodide reacts with silver nitrate the two fol- 
lowing equations appear to take place simultaneously : — 

Cl 4 + 4AgN0 3 + 2 H a O « CO a +4HN 0 3 -f- 4 Agl , 
3 CI 4 +i 2 AgN 0 3 + 6 H 2 0 * 3 C 0 +AgI 0 3 +nAgI f I 2 HN 0 3 . 
Each of these reactions gives a molecule of gas for a 
molecule of tetraiodide. Hence whatever the proportions 
of tbe two oxides of carbon the volume of their mixture 
bears a definite relation to the weight of iodide. This 
reaction can be applied to estimate the tetraiodide in pre- 
sence of iodoform. The volume of gas obtained is 42 -g 
cc. for 1 grin, of tetraiodide, and 56*6 cc. for 1 grm. of 
iodoform, and the two gases can be measured with great 
accuracy. 


MISCELLANEOUS. 


City and Guilds of London Institute. — On the report 
of the Delegacy of the City and Guilds (Engineering) 'Col- 
lege, the Council of the City and Guilds of London Insti- 
tute have awarded the Diploma of “ Associate of the 
Institute 1 ’ to the following matriculated third year 
students who have completed a full course of instruction 
as prescribed by the Council. (An asterisk denotes entered 
as a second-year student) :-Cmi and Mechanical 
Engineering {57 out of go)— O. B. Binns* (Bramwell 
Medal), W. H. Thomas (Henrici Medal), A. Singh 
Sarkaria, W. Collins, G. L. Groves, A. E. Walker, 
F. G. D. Stoney, E. Robinson,* F. J. G. Foot, C. W. J. 
Taffs,* F. White,* F. Buckingham,* Q. Z. Huzain, E. S. 
May, Anokh Smgh,* W. R. Sheffield, J. W. Bansall,* 

J. T. Down, J. M. Boyd, I. Edeleanu, R. H. Paddison, 

K. L. Nanda, A. M. R. Montagu,* J. N. Nanda, H. W. L. 
Poole, S. E. M. Firth, L. A. Ritchie, J. A. Mercer,* 
E. L. Wildy, W. M. Carmichael, F. H. Hutchinson, 
C. T. W. Sauerbeck, P. V. Hoare,* J. H. Fletcher, E. F. 
Elderton, M. D. Wilicock,* K. Singh, M. Fatehullah, S. P. 
Hannam, D. Milner,* E. Ramirez, G. E. Gill, J. S. 
Roberts, F. R. Roberts, J. H. Saint, P. R. Purves, L. L. 
Vigers, E. G. Timbrell,* R. G. Cleveland, J. D. Davies, 
H, D. D* Smith, F. L. Richards, C. G. Whitmore,* 
E. A. P. Wood, O. Hodgson,* F. D. Napier -Clavering, 


G. C. Totton. Electrical Engineering (21 out of 2 j)~* 
E. A. Richards (Siemens Memorial Medal), R. S. H. 
Boulding* (Siemens Memorial Medal), D. Dunham, G. J. 
Websdale, D. H. Ltnsley, N. H. Barker, * U. Singh, L. B. 
Hobgen, L. G. Floyd, H, B. Leei A..G. C, Holroyde, 
V. H. G. Parker, J* C. Elmer,* R. C. Wrinch, J. P. 
Clifton, H. A. Denison, W. Ryley, N. D. Edingborough, 
A. H. Hall, P. Jackson,* H. Singh Siddhu. Chemistry 
(6 out of 8) — A. W. Long, E. Watson, C. E. M. Richards, 
D. W. C. West,* N. J. , Read, K. Hopper. 

University of London .— Appointments Board . — 
The Appointments Board, constituted by the Senate 'to 
assist Graduates and Students of the University in 
obtaining appointments, and to co-ordinate and. supple- 
ment the work done by the Schools and Institutions of the 
University in this direction, registers the qualifications of : 
(a) Graduates of the University of London ; (b) Graduates 
of otber Universities who are students of London; (c) 
Undergraduates in their last term, previous to entry on 
Degree Examinations. The fee for registration has for tbe 
present been fixed at 5s., renewable annually so long as 
the name is retained on the registers. The Board re- 
ported to the Senate in June, that since the appointment of a 
full-time Secretary the work of the Board had increased 
to a very considerable extent. The Secretary had visited 
permanent officials of many Government Departments, 
and received promises of support in the work of the Board ; 
he had also visited the officials, of the Oxford and Cam- 
bridge Appointments Board, the Teachers’ Registration 
Council, and a number of Principals, Headmasters, Head- 
mistresses, and Secretaries of Educational Organisations. 
The London Chamber of Commerce, the Association of 
University Women Teachers, the Central Bureau for the 
Employment of Women, and various Colleges and 
Schools had expressed their readiness and desire to co- 
operate with the Board. Upwards of 200 graduates and 
stedents had visited the Secretary — many to seek specific 
advice. The Secretary (Dr. A. D. Denning) will be pleased 
to give further information, and to see graduates at the 
Central Offices of the University, South Kensington 
(Room 23) on Wednesday afternoons, 2 to 5, or Thursdays, 
12 to 1.30, or at other times by arrangement. Educational 
Authorities, Business Firms, and others, having openings 
for Graduates, are asked to inform the Secretary, who will 
forthwith notify the more suitable available Graduates on 
his registers, and use every endeavour to secure the can- 
didature of the most capable applicants. Approximately 
1000 posts have been notified to suitably; qualified 
graduates registered with the Board within the . last three 
months and many appointments secured. Further 
registrations of well- qualified graduates and students are 
now necessary. 

Uses of Cast Silicon.— According to Metallurgical 
and Chemical Engineerings xi., 103, silicon i6 used in- the 
form of pipes for the conveyance of acid gases at a high 
temperature from stills to condensers, also in the con- 
struction of the condensing batteries themselves, proving 
more efficient than stoneware owing to its high thermal 
conductivity and ability to withstand sudden changes of 
temperature. Silicon pipes are also used for the trans- 
portation of hot liquid sulphuric and nitric acids, but it 
ejannot be used for hydrochloric acid unless the discolora 
tion resulting from the slight solubility is immaterial. It 
is used as a lining in centrifugal pumps, acid valves, and 
pipes for the elevation of corrosive liquids by compressed 
air, and for the construction of ploughs in ore roasters it is 
said to have proven efficient. Cast silicon is also being 
employed in the form of shallow pans and pots for the 
concentration of zinc chloride solutions, supplanting the 
enamelled stoneware vessels which are rapidly destroyed. 
Cast silicon ware is said to be produced in practically all 
shapes required by the chemical industries, such as, for 
example, pipes, evaporating vessels, receivers, tiles, 
alembics, crucibles, and pump parts .— Journal of Industrial 
and Engineering Chemistry , v., No. 3. 
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CRITICISM OF A RECENT CONTRIBUTION TO 
THE THEORY OF INDICATORS. 

By ARTHUR G. A. MILLER. B.Sc, (Load.), F.C.S. 


In a recent contribution to the theory of indicators (Dr. J. 
Waddell, Chemical News, 1913, cvii., 206), the author 
states that, according to the ordinary theory of indicators, < 
it is strange that methyl-orange, a strong acid, should act ! 
towards weak acids, as pbenolpbthalein, a weak acid, acta 
towards weak bases, and that the anomaly is removed if 
methyl-orange is considered to be a weak base instead of 
a strong acid. 

The author appears to have based his conclusion upon 
purely physico chemical considerations, without having due 
regard to the question of the chemical constitution of the 
indicator, which is now generally admitted to play a most 
important part. Indeed, many chemists are strongly of the 
opinion that the two views are complementary, aim experi- 
mental evidence seems, to confirm this. Indicators- are 
now regarded, not as a true, but as pseudo acids or bases 
(so-called by Hantzsch), and that the undissociated mole- 
cule is really a mixture of one or more tautomeric forms in 
equilibrium, only one of which ionises to a considerable 
extent (see H. T. Tizard, B.A. Reports , ign, p. 268). 

Thus; on the old theory, it was considered that phenol- 
phthalein behaved as follows 


C15H4.CO.O 

v 

' c \/ 


NaOH 
> 


HO OH HC1 

Undissociated colourless substance 
(lactone). 


CeH^COO 



Coloured quinonoid ion. 


an extent that the colour due to Configuration II; makes 
its appearance. Consider the case quoted by the author, 
of the removal of the colour produced by the action of 
concentrated ammonia solution on phenolphth&iein, by the 
addition of ammonium salts such as ammonium chloride. 
As is well known, ammonia solution contains hydroxyl ions 
in relatively small amount. Applying the law 01 mass 
action, any addition of ammonium salts (ammonium ions) 
must diminish the concentration of hydroxyl ions in order 
to preserve equilibrium, and with corresponding increase of 
hydrogen ion concentration Configuration I. becomes the 
stable one; that is, the solution becomes colourless. 
Chemical evidence is not lacking in support of the state- 
ment that tautomerism exists. In the case of phenol- 
pbthalein the red colonr is destroyed on the addition of 
alcohol or acetone, and this is undoubtedly due to ionisa- 
tion change. On the other hand r the dry salts of the 
indicator are red, and, further, a coloured quinonoid 
carboxylic methyl ester has been isolated ; in these cases - 
there can be clearly no question of ionisation. . Both 
explanations are thus accounted for in dealing with the 
colour change of phenolphthalein. 

Coming now to the case of an amphoteric indicator (*.;., 
one which has both acidic and basic groupings in the mole- 
cule) such as methyl-orange, its sodium salt, — 

NaS 0 3 CeH 4 N - NC6H 4 N(CH 3 ) a * 
is yellow, while the free acid is violet. It seemed very 
probable that the strongly acidic sulphonic group was 
modified by the basic aminic group, and accordingly 
Hewitt {Analyst 1908, xxxiii., 85) assigned to the free 
acid in the solid condition, or in acid solution, the con- 
stitution of an internal salt. Thus, — 

pC$H 4 .NH.N ® C6H 4 «N(CH 3 )a 

Lsoj- . — (i 

This view was put forward about the' same time inde- 
pendently by Hantzsch {< Ber ., 1908, xli. , 1187). Thus the 
aqueous Solution consists of an equilibrium mixture of the 
internal salt, the true dimethylamtnoazobenzene. sulphonic 
acid, and the ions of the latter 


r C6H 4 .NH.N:CeH 4 :N(CH3)a _ 
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At the present time it is considered as showing the fol- 
lowing equilibrium in solution : — 
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Configuration I. is the more stable, and the acid is very 
weak; hence, Configuration II. and its ions are only 
present to a very small extent in the solution, which in 
consequence is colourless. Addition of bases (hydroxyl 
ions) diminishes the concentration of hydrogen ions .to such 


Addition of hydrogen ions will diminish the dissociation 
and produce the internal quinonoid configuration, while, on 
the other hand, the addition of even a weak base will 
remove hydrogen ions* and the yellow colour due to the 
azoi'd ions will appear. There is, again, chemical: 
evidence for the assumption that tautomerism exists in this 
case. Thus the sodium salt of methyl-orange haB the well- 
known orange-yellow colour, and it has been shown that 
the dry silver salt has the same violet colour aB the free 
“ acid.” Clearly here there is no case of ionic dissociation, 
and it is naturally concluded that the free acid of methyl- 
orange can exist in tautomeric forms. 

One has now to explain the behaviour of methyl orange 
to a weak acid such as acetic acid* Consider an indicator 
which is a weak acid (methyl or angers relatively weak in 
comparison with a strong mineral acid), and let its degree 
of ionisation in solution be a. Appling Ostwald’s law of 
dilution one has— 

K x concentration of undissociated molecules * concentra- 
tion of dissociated molecules X concentration of 
hydrogen ions, 

or— ' 

K x m concentration of hydrogen ions ; 
a 



Potassium Permanganate in Estimation of Organic Compounds. 


where Kis the dissociation constant of the indicator. The 
degree of ioniasfcion of an indicator, and therefore of its 
colour, thus depends upon the constant K and the concentra- 
tion’ of hydrogen ions m the solution. Thus for every 
indicator there is a particular concentration -of hydrogen 
ions necessary to produce a colour change (see Balm, Zeit. 
Phys, Chem. t xgo6, lvii M 471). For methyl-orange the con- 
centration of hydrogen ions lies between 10 — 3 ana 10-4 
normal. Evidently there is such a concentration of 
hydrogen ions present in a weak acid like acetic acid, but 
it is very easily diminished by the addition of acetone, 
alcohol, or acetates, so that the now unstable red internal 
quinonoid configuration gives place to the stable tautomeric 
azoid form, which at once ionises with the production of 
the welf-known yellow ion. 

Dr. Waddell points out that the sulphonic group is 
strongly acidic, but acting against this-is the aminic group, 
conferring a basic character which is accentuated in the 
sodium compound. There is, however, no doubt that the 
acidic character of the molecule predominates. At the 
same time, it is believed that the basic character of the 
aminic group very largely influences the sensitiveness of the 
indicator to hydrogen ions. Thus dimethyl-a-naphfoyl- 
atnine is more basic in character than dimethylaniline, and 
theaufoor of this communication found that an indicator 
prepared by coupling foe former substance with diazotised 
sutpbaniUc acid was more sensitive to hydrogen ions than 
methyl-orange. On the other hand, diphenylamine is 
almost nan-basic in character, and the azo-compound 
made by coupling it , with diazotised sulphanilic acid was 
found to require a considerable concentration of hydrogen 
ions to effect a noticeable colour change. 

Finally, Dr. Waddell stated that he believed if almost 
dry hydrochloric acid was passed into an alcoholic solution 
of methyl orange the colour of the solution would still 
remain yellow. The experiment ~iras been carried out 
using a solution of methyl-orange in absolute alcohol; but 
there was an immediate red coloration produced owing to 
foe fact that hydrochloric acid, one of the strongest acids, 
can: exert its power of ionisation even in the presence of 
absolute alcohol. 

Thus it seems as if the theory of indicators accepted at 
foe pre&nt time is in complete accord with the behaviour 
of methyl-orange, and that Dr. Waddell’s views regarding 
the yellow sodium salt of methyl-orange as being undfs- 
saciated in solution, and foe red colour produced by the 
addition .of acids is due to foe ^dissociated cation are 
untenable.' 

Chemical Laboratory. 

Education Department, George Williams’ College. 

London Central Y.M.C.A. 


PRELIMINARY NOTE ON A NEW METHOD FOR 
TBE-DIRECT DETERMINATION OF RUBBER.* 


through the solution to saturation. After standing, foe 
now soluble nitrosite is dissolved in acetone, from which 
it is obtained in a form ready for combustion by a method 
of precipitation or evaporation. The details of both of 
these methods ate being studied to eliminate known 
sources of error and to further simplify the.-tna n ipojatio n ^ 

The ~ tediousness of foe latter has been ~ considerably 
relieved by the development of a durable electric organic 
combustion furnace adapted for this work. It consists of 
a tube of Jena glass 60 cm. long and 2$ cm. bore, con- 
taining a coil of electrically heated platinum wire, and a 
boat of lead peroxide and minium heated by an external 
coil of nichrome wire. Two heavy, copper wires, coated 
with iridium and pushed through the offo-holed rubber 
stopper at the forward end of the tube,. solve, in a con- 
venient manner, the problem of making an external contact 
for the useful directly heated catalyser coil. The leads 
for the coil simply rest on the hooked ends of these wires, 
thus permitting an easy removal and replacement of the 
stopper, the coil, or foe lead peroxide boat which . rests 1 
i between the coil and the stopper. It is thought that, „ 

| with a few modifications, this form of furnace is adapted', 
for general organic combustions, and ft will he tested soon 
with that end in view. ■ 

The use of the lead peroxide boat which absorbs the 
sulphur of the nitrosite as lead sulphate, should give a * 
means for the estimation of foe sulphur of vulcanisation; - 
if, as Alexander emphatically asserts (Ber., xl., 1077 ] , 
Zeit. Angew . Chem\, xx., 1364; xxrv„, -687), the, sulphur 
combined with the rubber is carried quantitatively info its 
nitrosite. ' , , ; 

The following figures have been obtained by the use of 1 
either the precipitation or evaporation methods ; — 

A washed and dried fine para, precipitated once from J 
chloroform, dried to constant weight in hydrogen at 92°, 
and analysed as 99*1 per cent carbon plus hydrogen, gave 
99*5» 987* 97‘ 8 * 98*0, 97*1, and 96*6 per cent CioHifi. 

. A washed and dried fine para gave 957, 947, 94*8, 
95*2, and 95*5 per cent€ 10 H I 6. 

A rubber compound containing litharge, whiting, 
barytes, zinc oxide, sulphur, and 48 per cent para, or 
45-4 per cent rubber, gave 45*3, 46*4, 487, 4$^ and 
45-6 per cent C10H16. 

Another containing the same ingredients with tJHfkddi- 
tion of paraffin, with 28 ‘6 per cent fine para or 27* 8 per 
cent rubber, gave 27^, 27*4, 277, 267, 27*1, and 
26*9 per cent CioHig. 

These results, however, represent only those that have 
been obtained under the best conditions, and are not 
subject to the numerous sources of error that have con- 
tinually appeared. They seem to be of sufficient value to 
justify putting on record at this time. Further work 
should give a greater reliability and accuracy, in which 
case full details of the method and apparatus will be 
published. 


By L, G. WESSON. 


, The chief difficulty that has stood in foe way of the direct 
determination of rubber has been foe uncertain composi- 
tion of the derivatives, such as foe tetrabromide and nitro 
compounds, used in foe methods proposed up to date. 
This has suggested a method which avoids this source of 
error by forming a derivative, foe nitrosite, whose com- 
position is immaterial so long as it contains all the carbon 
which belonged to the rubber of foe sample under analysis. 
On analysing this derivative for carbon, we are then 
enabled to calculate how much rubber the derivative 
represents. 

The procedure, in brief, consists in allowing the acetone- 
extracted sample to dissolve or swell up in carbon tetra- 1 
chloride, after which nitrous gases, evolved by dropping 
HNO^ on Asa03. form the nitrosite of rubber by passing 

* Paper presented at the Annual 
Society, Milwaukee, March, 1913. 

Director of the Bureau of Standard 
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POTASSIUM PERMANGANATE IN 
THE QUANTITATIVE ESTIMATION OF SOME 
ORGANIC COMPOUNDS.* 

By C. M. PENCE. 


Potassium permanganate has been most generally used in 
the volumetric estimation of irojQ. Some uncertainties 
formerly existed since it was. impossible to obtain a 
chemically pure article, and insufficient data were at hand 
as to proper methods of preparation and standardisation 
of its solutions. 


At present these objections have been largely overcome, 
and almost all of our text-books on quantitative analysis 
contain an extended treatise on proper means of preparation 
and standardisation of volumetric permanganate so lutions. 

* Read 
Society, 
v., No. 3- 


before the Indiana Section of the American' Chemical 
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One of the most commonly known organic compounds 
that is quantitatively determined by the use of volumetric 
permanganate is oxalic acid. Now oxalic acid and iron 
are determined in acid solution, but the procedure most 
applicable for the oxidation of all types of aromatic com- 
pounds as vtell as carbohydrates and hydrocarbons is with 
alkaline permanganate. Oxidations in acid solution are 
less energetic than those with alkaline KMn 0 4 , and in the 
latter case the final product of a completed decomposition 
of the organic compound is oxalic acid instead of C 0 2 
and H 2 0 . 

Among the substances mentioned in the literature (see 
Note) as being oxidised to oxalic acid are propylene, 
isobutylene, amylene, acetone, fatty acids; butyric, lactic, 
succinic, and tartaric acids ; dextrose, sucrose, glycerol, 
and phenql. Now when an organic compound is oxidised 
to oxalic acid, a further oxidation to C 0 2 and HaO readily 
follows upon acidifying and warming the solution. Such 
a procedure forms the nucleus of a method for the deter- 
mination of the compounds previously enumerated. Tocher 
made use of this method, and found that phenol could be 
determined. His method was substantially as follows : — 
Dissolve i grm. phenol in xooo cc. distilled water, and 
take io cc. for titration. Add 3 to 4 grms. NaHC 0 3 
together with a little distilled water. Then add 50 cc. 
KMnfXt, and boil for five minutes. Set aside to cool, and 
gradually add dilute H 2 S 0 4 to decided excess ; warm to 
6o° C., and titrate the excess of N/10 KMnd 4 with N/10 
oxalic acid.. ; r ' ' 4 

(Note. — "'Oxidation of organic Compounds with 
Alkaline Permanganate Eduard Donath and Hugo Ditz, 
%ourn , Prakt, Ghent , , 1899, [a], lx., 566; through Joum. 
Chem.Soc., 1900, [xj, Ixxvlii., 197 ; "Contribution to the 
Knowledge and Determination of the Carbohydrates, ”*J. 
Konig, W. Greifenhagen, and A. Scholl, Zeit. Nahr. 
Qenussm. r xxii., 705 ; through Abstr. $ own . Am. Chent. 
Soc 1912, vi., 901 ; “ Volumetric Determination of 
Phenol,” Jas. F. Tocher, Pkarm . Joum., lxvi., 360). 

This method was found to be open to the following 
objection ; — That the manganese dioxide formed as a result 
of the action of N/10 KMn 0 4 upon the phenol did not 
reduce readily enough with consequent solution upon direct 
titration with N/10 oxalic acid. Thus the solution was 
full of oxide which not only obscured but rendered the end- 
point of little value, in that the oxide was not completely 
reduced before the permanganate end-point was obtained. 

The following modification of Tocher’s method was 
found to give good results : — 

Dissolve 0*4 grm. phenol in 1000 cc. distilled water. 
Place 50 cc. N/10 KMn 0 4 and 3 to 4 grms. NaHC 0 3 in a 
500 cc. glass-stoppered Erlenmeyer flask. .Add 25 cc. of 
the phenol solution with- gentle rotation. Boil five to ten 
minutes (with stopper removed). Cool flask to about 
6o° C. Acidify with dilute H 2 S 0 4 , let stand about two 
minutes ; cool to room temperature. . Dilute with distilled 
water, add 5 cc. 20 per cent KI, and titrate the liberated 
iodine with. N/10 thiosulphate solution, using starch as 
indicator. The number of cc. of N/10 thiosulphate sub- 
tracted from; the number of cc. KMn0 4 originally added 
• No. cc. of KMn0 4 consumed by the phenol. 

t cc. N/10 KMn 0 4 = 0*000336 grm. phenol. 

If a glass-stoppered Erlenmeyer flask is not available an 
ordinary Erlenmeyer may be used, and its contents trans- 
ferred to a glass-stoppered bottle before acidifying. Any 
oxide adhering to the Erlenmeyer is easily removed by the 
addition of a little distilled water acidified with H 2 S 0 4 , 
and containing a few drops of 20 per cent KI. 

'In considering the nature of the oxidation with KMn 0 4 
in acid and alkaline solutions it is observed that each 
molecule of KMn 0 4 in acid solution liberates 2*5 atoms of 
oxygen according to the following equation ; — 

2KMn0 4 » K* 0 > 2MnO -bsP. 

01 3kMn0 4 +3H^S0 4 S - KaS 04 + 2 MnS 0 4 + 3 Ha 0 3 O. 


7 5 . 

Now in alkaline solutions the two molecules of MnO 
are immediately oxidised to 2Mn0 2 at the expense 
of 2 atoms of oxygen, so that we actually have 
2KMn0 4 =*K 2 0 * 2 Mn 0 2 *-30. Hence, for each molecule 
of KMn 0 4 used, only atoms of oxygen are available for 
our oxidation process. This fact must be recognised in 
providing sufficient KMn 0 4 to readily complete the oxida- 
tion process, and it would necessarily enter into a calcula- 
tion of the value -of N/xo KMn 0 4 in terms of phenol if the 
Mn 0 2 , or rather its hydrated form, were filtered from the 
solution before acidifying and adding the KI. But since 
the procedure is not lengthened by a filtration the Mn 0 2 
is reduced to its manganous form with the liberation of 
free iodine, and we must calculate our factor by considering 
that reaction proceeds as in acid solution with 2*5 atoms 
of oxygen available per molecule of KMn 0 4 , although such 
is not literally the truth. 

To completely Oxidise phenol, 14 atoms of oxygen 
are required, according to the following equation: — 
CfiH50H + i40-6C0a+3H 2 0. Since only '2*5 atoms of 
oxygen are available per molecule of KMn 0 4 then 5*6 
molecules of KMn 0 4 would be required for every molecule 
of phenol, and the factor for N/10 KMn 0 4 in terms of 
phenol becomes : — 

Mol, wt. phenol 
2*5 X 2 X IO X 5*6 X XOOO* 

Experiments with a phenol solution containing 0*1x305 
grm. of phenol per-cc., as determined by the Koppeschaar 
bromine method, resulted as follows 


Ex. No. 

Grm. phenol taken. 

Per cent phenol found 

I. .. 

.. .. 0*0050 

9965 

a. .. 

.. 0*0050 

xoo*x8 

, 3 - •* 

. . . . 0*0075 

99*65 

4. .. 

.. .. 0*0076, 

99-86 

5. 

. . . . 0*6x00 

9986 

6. .. 

. . ... 0*0100 

99-72 


Now, when the cresols were run in the same manner as 
phenol it was found that they were not completely 
oxidised and that they varied slightly as to the rate with 
which oxidation proceeded ; hence, any permanganate 
method for their accurate determination must depend 
upon definitely fixed conditions. 

Likewise, it was obvious that commercial creosote and 
guaiacol could not be determined by this procedure, since 
they are mixtures of several more or less related phenols 
that are not present in like proportion in different speci- 
mens. However, with single solutions of several common 
phenols and closely related compounds, fairly gratifying 
results were obtained. Pyrogallol, pyrocatechin, resorcinol, 
and hydioquinone, from all of which the CH 3 group is 
absent, were readily and completely oxidised. 

Benzoic acid was very slightly attacked, while under 
similar conditions salicylic acid and salol were completely 
oxidised. Thus it would seem that the phenolic OH group 
predisposes towards a complete oxidation, and that many 
uninvestigated phenols and closely related compounds 
would give analogous reactions. In making up solutions 
of the several phenols, sufficient N/2 NaOH was added 
when necessary, to ensure ready solution. The following 
table is self-explanatory: — 

Percentage found. 

Substance. . 

Pyrogallol 100*4 ioo*x 

Pyrocatechin .. .. 100*2 99*9 

Resorcinol .. .. 100*5 100*4 

Hydroquinone.. .. 99*49 99*56 

Salicylic acid . . .. 99 79 100*2 

Salol.. .. .. 9977 99*9i 

The alkaline permanganate method is especially 
applicable for the quantitative estimation of the above 
compounds when they occur individually in very small 
amounts in single solutions, or in conjunction with sub- 
stances not readily oxidised, 


Potassium Permanganate tn Estimation of Organic Compounds. 
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A REPRESENTATION OF THE 
CHEMICAL ELEMENTS BY MEANS OF POINTS 
IN ORDINARY SPACE. 

By ARYALDO PJUTTI. ’ 

The representation of the chemical elements on the plane 
of two rectangular axes, x, y, by means of points on the 


advance in this direction if methods of representation could 
be used in which all the known properties of the elements 
which axe measurable and can be expressed by numbers 
could be taken into consideration, but this would necessitate 
representing them by points in spaces of more dimensions 
than ordinary space, either by geometrical figures drawn 
on planes (if a graphic representation were required) or by 
means of models (if a representation in space were re- 



said plane, being based on the numerical values of two 1 quired), in the way in which in descriptive creem**..™ * 1 .. 

rsz& 

.Q. **»<*,. _H la . 
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possible, both owing to the fact that we have not yet 
.obtained many numerical data referring to the properties 
of the elements, and moreover because these sometimes 
oxist in many forms, so that we do not always know how 
to, choose their constants correctly. Therefore, taking the 
representation of 'them in a plane, originally due to Borchers 
(“ Die Beziehung zwtschen den aquivalenten Volumen and 
Atomgewicht,” Halle-a.-S., Wilhelm Knapp), and after- 
wards modified by C. Schmidt (“ Studien uber das 
Peripdfeche System,” Zeit. Pkys. Chem ., 1904, Ixxv., 651) 
by considering the elements as having positive or negative 
ordinates, according as they are electropositive or electro- 
negative (whence it follows that the neutral elements are 
situated on the axis of x) t I have limited myself to con- 
structing a spacial representation, using, in addition to the 


de constantes et donnees numeriques,” vol. i., 1910;” 
“ Recueil de constantes physiques,” H. Abraham et P. 
Sacerdote, Gauthier-Villars, Paris, 1913). 

Then applying the law of Dulong and Petit, according 
to which the product of the atomic weight and specific 
heat can be regarded as nearly constant and equal to 6-4 
(atomic heat), I have hence immediately deduced that on 
the plane xx the elements represented are projected as 
points the co-ordinates of which satisfy the equation 
x x ~ 6*4, which is an equilateral hyperbola with the x 
and x axes as asymptotes. 

Hence it follows that the points representing the elements 
are situated on the surface of a hyperbolic equilateral 
cylinder , the right section of which is the above hyperbola ; 
in place of it we should obtian another hyperbola if we 



values employed by the above-mentioned authors, the 
values of the specific heats of all the elements measured on 
a third co-ordinate axis in the following way. In working 
out this scheme I have availed myself of the great skill of 
my colleague, Prof. Del Re, and have been aided by my 
assistants, Magli and Perrier, to whom I owe hearty 
thanks. 

Taking a third orthogonal axis of co-ordinates (Fig. 1) 
arranged in the usual way, and denoting, as in the diagrams 
of Borchers and Schmidt, by x the axis on which are 
measured the atomic weights, and by y that on which the 
equivalent volumes are measured, on the third axis x I 
have, marked the specific heats of the corresponding 
elements, taken if possible at temperatures lying, between 
o° and ioo° (Landolt-Bornstein, “ Physikalische-chemische 
Tabellen,” Berlin, J. Springer, 1905 ; “ Tables Annuelles 


substituted another value for the constant 6*4, owing to 
the variation of the specific heat in dependence on the 
temperature. And since atomic weights and specific heats 
are numerically essentially positive, the said points lie on 
one side only of the cylinder. 

If now we consider the (straight) line which is the locus 
of the vertices of corresponding right sections we shall find 
points which are on one side of the line and points which 
are on the other side ; and those on the one side are those 
for which the atomic weight is greater than i.e, 

2*53 (which amounts to saying that the specific heat is less 
than 2*53), and those on the other are those for which the 
atomic weight is less than ^6*4 (and hence the specific 
heat is , greater than V6*4). r 

- The line would then be the locus of the points repre- 
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senting the dements which would have an atomic weight 
equal to their specific heat. 

. Hence arises the necessity for keeping distinct the two 
parts into .which the line divides the surface of the cylinder 
of representation. For the present we will call the 
first semi-surface the a surface, and the second the J3* 
surface'. % 

Now the fact that only hydrogen is situated oh the 
^-surface, while all the other elements yet known are 
arranged on the a-surface seems to me to be noteworthy ; 
for hydrogen takes up its position thus in a spacial repre- 
sentation based on a property which it has in common with 
the other elements (atomic heat). This does not occur in 
the planar arrangements of Botchers and Schmidt, nor is 
it shown in the periodic system of Mendeleeff and L, 
Meyer, whilst an element which is so important and so 
widely distributed would be expected to take op its position 
among the other elements, whatever method of arrange- 
ment was chosen. 

The suggestion of Mendeleeff that it should be placed 
at the head of the alkali metals was not confirmed by its 


properties in the solid state, afterwards observed by Sir J. 
Dewar; nor can the proposal made by him, to put it 
, among the metalloids (Comptes Rendus , 1899, cxx.» 451), 
for example at the head of the halogens, be accepted, 
its properties' are so different from theirs. 

For this reason J. W. Betters (Zeit. Phys. Chem., 1895, 
xvi., 646} and L. Meyer (Liebig's Ann*, 1870, Suppl. vii., 
357) have suggested excluding it from the periodic classify 
cation, and giving it an exceptional position, and E. J. 
Mills ( u Numeric of the Elements,” Phtl. Mag. , 1884, [5] , 
xviii., 393; i886i xxi., 151) and Rudoif (cf., “ Das 
. Per iodische System,” Leopold Voss, Hamburg and Leipzig, 
(1904), p. S3} have explained the fact by considering it as 
the last representative of a group of gases of th<? type of 
Argonian, Almtamian, and Crucian, &c. (Idem., p. 281), 
discovered by Sir Norman Lockyer in the fixed stars 
(gases of the 9tars A 4451, 4457, 4649*2 respectively), and 
no longer existing in the solar system, or of another group 
called protometals (Asterium) by English astrophysicists. 


And since it would be singular that one element only, 
viz., hydrogen, should take up its position on one semi- 
surface of the hyperbolic cylinder while all the others 
accumulated on the other, or, in other words, that elements 
with atomic weight less than /6*4 would not have had, 
or would not still have, any other representatives, on the 
same semi-surface ff would be found the points repre- 
senting the proto elements which belong to our solar 
system, arid from which, according to the recent theory of 
J. W. Nicholson (Phil. Mag., 864—889), all 

the others are derived? for example, coronium (at. wt. 
0*5131) and protofittprium (at. wt. 2*3604), to which are 
doe some lines in the spectrum of the solar corona, and 
nebufium (at. wt. **6273) which is seen in the spectrum of 
the nebulae and which, according to Nicholson’s calcula- 
tions. has an atomic weight lower than V6\jT, 2*53, 
awl hence must have a high specific heat like that of 
hydrogen. 

According to this theory of Nicholson’s these elements, 
with hydrogen, the only long-lived one on our planet, 
would constitute the primordial form of matter, from which 
all the other elements are derived, by attributing to them 
atomic weights deduced on a simple electron theory by 
equally simple combinations, particularly in the case of 
elements of low atomic weight. The agreement thus ob- 
tained with the experimental values is so good that we are 
forced to admit that it cannot be due to chance. 


The grouping of the elements on the semi-surface of an 
equilateral hyperbolic cylinder deduced from the law of 
Dulong and Petit would to a certain extent confirm the 
views of Nicholson, besides being in harmony with the 
periodic system and with' the arrangement given in it of 
the Other elements, without excluding any, since those 
-which come from radioactive transformations , according to 
F* Buddy (Chemical News, cvii., 97), A. S. Russell 


(Idem., p. 49), and K. Fajans (Le Radium, x., 61) find 
tbeir places in this classification. 

Finally, to give in addition to the perspective representa- 
tion which results from Fig. I. another which renders 
possible the direct measurement on the plane of the diagram 
of the constants relating to the different elements (and 
hence the immediate to return to the spacial determina- 
tion) we may institute in the plane a system of co-ordinates 
of x, y, and x , z ; in this system the directions of Prof. 
Del Re (cf., “ Sulle forme fondamerrtali dellq spazio rigato, 
sulla dottrina degli immaginarii e sui metodi della geometria 
descrittiva ” ; L. Albano, Accad. della Scienze , Napoli) 
are followed ; that is to say, a line is drawn in the plane of 
the diagram and an origin O is marked on it and a positive 
direction OX, and the perpendicular to OX is drawn 
through O. OX and OY, one of the lines drawn from O, 
are taken as the positive direction of the system x , y, and 
O X and the other line through 0, O Z, as the positive 
direction of the system x , z. 

In the case of any element M, as was said before, on 
the axis OX, starting from O, its atomic weight x is 
marked, and on the axis O Y (in the positive or negative 
direction, according as the element is electropositive or 
electronegative) its equivalent volume y, and on the axis 
O Z its specific heat z , and thus two points are obtained, 
M' and M", the co-ordinates of which are x, y, and x, z 
respectively. These give, the couple M'M" which^aB in 
Monge’s system, represent the element M in space. 

(Note.— In Fig. 2 the elements are marked in ascending 
atomic weights, ending with chlorine, for the present neg- 
lecting the position of hydrogen with regard to the other 
elements). 

Doing this for all the elements as many points are ob- 
tained as elements are taken into consideration. They 
represent an arrangement the projection of which on the 
plane xy is the configuration of Schmidt, while its pro- 
jection on the plane xz is the equilateral hyperbola, having 
for asymptotes the^axisof x and the axis of z , and for. 
semiaxis 2*53 x Vn. 

As I have previously shown, our actual knowledge of the 
constants of the elements leads us to the conclusion that 
in the hyperbolic cylinder of representation only one side 
is utilisable ; but if in cosmic conditions differing from the 
present elements would be able to exist with negative 
physical constants their representative points would evi- 
dently be found on the other surface. 

I have wished to present to the Academy a preliminary 
notice of my attempt to represent in space the chemical 
elements, reserving to myself the right to develop it later 
as the revision of their constants or new determinations 
furnish me with the necessary data.— Rendiconti delta R. 
Accademia dei Lincei , xxii,, Series 5a, [i.J^ No. 9. 


THE ELECTRODEPOSITION OF TIN.* 

By EDWARD F. KERN. 

(Concluded from p. 71.) 


V. Effect of Organic Addition-agents in Tin Electrolytes. 
There should be little difficulty in obtaining thin smooth 
adherent deposits of tin ; but when the deposition is carried 
to an appreciable thickness, difficulties arise. The electro- 
deposits of tin have a tendency to become crystalline and 
brittle, more and more so the longer the electrolysis is con- 
tinued (Barclay and Hainsworth, “ Electroplating.” 1912 
Ed., p. 333)- 

Tbe physical condition of electrolytically deposited 
metals is economically of the most importance, since the 
metallurgist, as well as the electroplater, wants a coherent 
dense smooth deposit, as the purity of the cathode metal 


- rspci presented at tne Twenty-third General Meeting- of the 
American Electrochemical Society, at Atlantic City, N.J., April 
From the Chemical Engineer, xvii.. No. 6. J P ' 
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depends upon its density and smoothness ; and, besides, brilliant deposits [Metallurgies 1912, ix M 492 ; jfoum . Soc. 
the ampere-hour efficiency of a refinery is dependent upon Ckem. Ind., 1912,, xxxi., 440). 

the prevention of short circuits between anodes and 3. Steiner found that tin deposited from sodium suipbo- 
eathodes. , Xaa rule* the rougher the cathodes the lower stannate electrolytes (see. Sect. IV., xi) « could be still 
the ampere hour efficiency and the less pure the refined improved by adding a colloid to the electrolyte, for 
metat. J example, gelatin, as is used in the Betts process for 

- \The - characteristic form of tin, deposited from acid electrolytically refining lead.” 

electrolytes, is a mass of loose . non-adherent crystals. 4. E. F..Kern and A. P. Frapwell conducted expert- 
This tendency is less apparent in neutral and in alkaline merits jon the effect of certain organic addition-agents on 
electrolytes.. The concentration of the electrolyte, the , the character of electrolytically deposited tin from sola- 
temperature of the electrolyte, and the current- density, tiona of sodium-stannous chloride, stannous fluoride, and 
each have an effect on the character of the deposit. In : sodium-stannous fluoride. (Results have been previously 
general, the more, concentrated the electrolyte up to published). These salts were selected on account of their 
saturation, and the higher its temperatures, the more solubility, and because their solutions are highly ionised 
coherent and smoother the deposit. Another factor in- and are excellent conductors. 

ffuencing the deposition is one which is the result of the (a) In Sodium-stannous Chloride Electrolyte . — The solu- 
presence of certain organic addition-agents, which change tion was prepared to contain about 80 grins, of tin and 
the character of the deposit either beneficially or detri- 50 grins, of sodium, as chlorides, per litre, by dissolving 
mentally. a calculated amount of sodium chloride in water, then 

The effect of addition-agents, when properly selected, Is adding a calculated amount Of stannous chloride crystals, 
to cause the deposit to be smoother, denser, and more The electrolysis was conducted at ordinary temperature, 
adherent. When not properly selected, the opposite effect using cast-tin anodes and tinfoil cathodes, with current- 
will result— that is, the deposit will be more crystalline density of xo amp&res per sq. ft. (0*9 amp. per sq. dm.), 
and less adherent, or collect as a spongy mass which drops The distance between electrodes was about xj in. (3 cm.), 
from the cathode. and potential about o*x v6lt. The deposit formed as a 

‘ It has been fonnd that the addition of glue* or gelatin to mass of bright needle crystals, which soon short-circuited 
certain tin baths, in the proportion of x part by weight to the electrodes. 

.1000 parts of electrolyte, has a remarkable effect on the The effect of three addition-agents — gelatin, gum- 
character of the deposited tin, and, at the same time, arabic, and tannin— was investigated^ the electrolysis being 
allows the use of a higher current-density. Other addition- conducted at the Same temperature and current-density 
agents which have been found t or be beneficial for certain as above. 

electrolytes are glucose, saccharine* acetone, and organic The presence of gum-arabic, in the proportion of 1 arm. . 
salts of aluminium and iron. The effect of organic per 800 to 1200 cc. of solution, caused the deposit to form 
addition-agents is not permanent, so in all cases, when as small bright adherent crystals, which did not short- 
used, further additions must be made periodically (Barclay circuit the electrodes. The electrolysis was conducted for 
and HainsWorth, “ Electroplating,’* 1912 Ed., p. 333; periods of one to three hours. The gum-arabic was added 
Fields, “ Principles of Electrodeposition,” 1911 Ed., as an aqueous solution. It did not cause a precipitate to 
pi 215). form when it was added to the electrolyte. 

x. Hollis’s U.S. Patent 9x6,155 is for the use of an The addition of a solution of gelatin, and of tannin, 
electrolyte containing tin fiuosilicate, and to which gelatin caused a white colloidal precipitate to form when added to 
or glue is added for the purpose of increasing the density the electrolyte. The deposit formed from electrolytes, to 
of the deposit [Electrochem. and Metallurgical Ind., 1909, which the gelatin and the tannin were added in the pro- 
vii., 224). portion of 1 grm. per 500 to 1500 cc. of electrolyte, were a 

2. German Patent 244,567, to Matuschek, is for an mass of small bright needle crystals which could be rubbed 
electrolyte consisting of a concentrated solution of am- off with a stirring rod. These two addition- agents caused 
monium oxalate saturated with tin-ammonhim chloride the tin to be deposited as very small needles, whereas the 

I SnCt^N H 4 CI), to which an addition of black-oak tannin deposits f ormed in the solutions which contained no addition 
quercitrinic acid) has been added. The electrolyte which were long dendritic needles.,* 

he used was prepared by dissolving 200 grms. of stannous- (b) In Stannous Fluoride Electrolyte . — The solution was 
ammonium chloride in 600 cc. of a concentrated solution prepared by dissolving a weighed amount of stannous 
of ammonium oxalate, then the addition of 50 grms. of chloride in a small volume of water and adding a few cc. 
black-oak bark tannin. This solution was electrolysed at of hydrochloric acid to clear the turbidity. The tin was 
, ordinary temperature, and a solid deposit of tin was pro- then precipitated by the addition of a concentrated solution 
duced, when current-density of 28 amperes per sq. ft. (3 of sodium carbonate, which gave a'precipitate of stannous 
amp. per sq. dm.) was employed. The statement is made hydroxide. This was washed free of alkali by decantation, 
that other additions may be made to the bath, such as and finally filtered. It was dissolved in moist condition 
sodium dihydrogen phosphate, sodium silicofiuoride, an in a measured quantity of 40 per cent hydrofluoric acid, to 
inorganic acid other than nitric aerd, preferably hydro- give a solution containing, a very slight excess of acid. 
Euosilicic acid, or a mixture of borax and hydrofluosilicic This concentrated solution was diluted, so as to contain 
acid. As an example of a bath of this composition, there about 80 grms. of tin per litre. 

was added, instead of 50 grms. of tannin, to the bath given The electrolysis was conducted at ordinary temperature, 
above, 6 grms. cf tannin and 6 grms. of sodium dihydrogen using wax beakers for the cells, and cast-tin anodes and 
phosphate. This bath was found to be more constant tinfoil cathodes. The current was passed at 10 amperes 
than the first. per sq. ft., with the electrodes about x} in. (3*8 cm.) apart, 

Claims were made that much higher current-density can and E.M.F. of 0*15 to o* 16 volt. The electrolysis was 
be employed and the electrolysis be conducted at ordinary carried on for periods up to eight and a-half hours, 
temperature, and the deposited tin still form solid and The deposits formed, with no addition-agent present, 
adherent, which is not possible by using the generally as a mass of loosely adherent sparkling dendritic needles, 
employed hot alkaline electrolytes. An E.M.F. of 2 to which soon caused short-circuiting. The anodes were 
3 volts was maintained between electrodes 13 cm, (5 £ ins.) evenly corroded, and remained very bright throughout the 
apart, an'd good deposits continued to form. electrolysis. c r 

The electrolyte ia said to be suitable for the refining of The addition-agents tried were solutions of tannin, 
tin, electroplating of tin, and electro-detinning of tin-plate gelatin, gum-arabic, glycerin, resorcin, saccharine, grape- 
scrap. The addition of ammonium salts, such as am- sugar, and glucose. The deposits were not much altered 
# monhira chloride, and organic substances, such as carbo- by any of the addition-agents except tannin, gum-arabic, 
hydrates or gums, &c., is desirable* for the productionof resorcin, and glucose. Tannin proved to be the most 
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effective, arid resorcin and glucose less effective than 
either the tannin or gum-arabic. The additions were made 
in small amounts of the aqueous solutions at a time, the 
first addition being in the proportion of i grm. per 2000 cc. 
of electrolyte, then 1 grm. per 1500 cc. of electrolyte, and 
so on by a 500 cc. decrease in the proportion of the elec- 
trolyte, until finally 1 grm. of the addition-agent per 100 cc. 
of the electrolyte had been added. 

In the case when tannin was used, 1 grm. per 1500 cc. 
of electrolyte caused the deposit to form finely crystalline 
and adherent. The best deposits formed when tannin was 
present. 

The presence of gum-arabic in the proportion of z grm. 
per 1500 cc. electrolyte caused a marked improvement in 
the deposition. Large proportions did not prove beneficial . 
In no case was a dense smooth deposit formed- 

With resorcin and glucose, not much improvement re- 
sulted until they had been added in the proportion of z grm. 
per zoo cc. of electrolyte, and even then the crystalline 
deposition was not restrained. 

(e) In Sodium-stannous Fluoride Electrolyte. —This 
electrolyte was prepared in the same manner as the stannous 
fluoride electrolyte, with the addition of sodium fluoride. 
The solution contained So grms. of tin and 50 grms. 
sodium in the form of fluorides. 

The electrolysis was conducted at room temperature 
{20° to 23° C.) in the same manner as the stannous fluoride 
electrolyte, but in this instance operating at current-density 
of 15 amperes per sq. ft. (1*4 amp. per sq. dm.). The 
electrodes were, placed if in. (3 cm.) apart, and the 
E M.F. averaged o*z8 volt. The deposit formed as 
bright dendritic needles, which soon short-circuited the 
electrodes. 

The same addition-agents were used as for the Btannous 
fluoride electrolytes, they being added at regular intervals 
in small amounts at a time, until an apparent change in 
the characteristic appearance was noticed. 

Tannin in the proportion of 1 grm. per 2000 cc. of elec- 
trolyte caused the deposition of a smooth very crystalline 
firmly adherent coating. The run wa9 continued tor 
periods of six and a-half hours. The anodes corroded 
evenly and remained bright. The potential between elec- 
trodes varied From 0*24 to 0*26 volt. Current-density of 
15 ampferes per sq. ft. (1*4 amp. per sq. dm.). 

Gelatin m the proportion of 1 grm. per 1000 cc. electro- 
lyte caused the deposit to form as adherent small crystals, 
with a few small dendrites on the edges of the cathode. 
It is not so satisfactory an addition- agent as tannin. 


DETERMINATION OF HYDROGEN, NITROGEN, 
AND METHANE IN GAS BY COMBUSTION 
IN A QUARTZ TUBE.* 

By Prof. MATHERS and IRA E. LEE. 

The purpose of this research was to devise a more con- 
venient and a more accurate method for the determination 
of hydrogen, nitrogen, and methane in gas. Many dif- 
ferent methods have been advocated for making this 
analysis (“ Review of Progress in Gas Analysis,” them. 
ZeiU % 1908, xxxii., pp. 801, 817). The combustion of 
these gases by explosion with oxygen in an explosion 
pipette was the method generally used until a few years 
ago. Results with this method in this laboratory have 
been very unsatisfactory. The difficulty has been that the 
gaBes were not completely burned. This gives a result 
for nitrogen which is too high and causes the gas to appear 
worse than it is. 

A much better method employs the Winkler-Dennis 
pipette, in which the gas residue is treated with an excess 


* Paper presented at the Fifth Annual Meeting of the Indiana Qas 
Association, Indianapolis, lad., March, 1913, From Chemical 
Sngvwr, xvii,, No. 4. 


of oxygen in the presence of a platinum spiral which is 
heated to redness by a current of electricity. This method, 
we think, gives accurate results when all of the conditions 
are favourable. The great difficulty is in fastening the 
spiral in such a way that no metal except platinum is ex-~ 
posed to the action of the hot oxygen. Base metals such 
as iron are readily oxidised by the oxygen. This introduces 
a serious error into the work. If the platinum wire for 
electrically connecting the coil is sealed through glass at 
a point near the heating coil, the glass at the joint is 
almost certain to crack. In most forms of the apparatus, 
the platinum spiral is fastened to stout iron wires which 
are inclosed in glass tubes. These tubes enter the pipette 
through holes in a rubber stopper. A cement is used to 
make the iron wires in the glass tubes gas tight. This 
form of apparatus would be satisfactory if platinum wires 
were used in the place of the iron wires, but this is too 
expensive. The ends of the iron wires in the pipette are 
oxidised during each combustion. This error increases the 
percentage of hydrogen and lowers the percentage of 
nitrogen. A modification of the apparatus, as devised in 
this laboratory, overcomes these objections and difficulties. 
Two short pieces of platinum wire were sealed into the 
ends of two glass tubes. The platinum spiral which was 
to be heated was fastened to two platinum wires, which 
were then thrust in the open ends of the glass tubes. 
These wires extending into the glass tubes were bent into 
wavy shapes, so that they would be held in position by 
contact with the sides of the tubes. When the pipette 
was filled with mercury, these glass tubes were filled (and 
remained filled) with the mercury, so that the electrical 
connection was complete from the outside platinum ter- 
minals through the platinum spiral. The places where the 
platinum wires were sealed in the glass were so far from 
the heated spiral that there was no trouble with cracking. 
A platinum spiral, made by twisting together several very 
small platinum wires, lasts much longer than a spiral 
made of a single platinum wire. The spiral must be 
smaller in diameter than any of the other pieces of 
platinum which are used. This apparatus gives correct 
results when properly manipulated. 

One source of error is always present in all combustion 
over mercury. If the spiral is heated too hot, the mercury 
is oxidised, while if the temperature is so low that there is 
no danger of oxidising the mercury, the combustion of 
the gases will be incomplete. The Drehschmidt method 
(Hempel- Dennis, “Gas Analysis,” p. 140) avoids this 
error, since no mercury is present daring the combustion. 
This method of burning the gas* residue mixed with 
oxygen, by passing it through a hot platinum capillary 
tube, is perhaps the best scheme. However, the high 
cost of the platinum capillary tube, together with the rapid 
deterioration of the apparatus, makes a modification 
desirable. The experiments described in this paper show 
that the quartz tube filled with pieces of scrap platinum is 
an entirely satisfactory substitute for the platinum 
capillary tube in the Drehschmidt apparatus. 

The quartz tube was 30-5 cm. long, 7*25 mm. outside, 
and 3 ’38 mm. inside diameter. Its volume, determined 
by the weight of mercury required to fill it, was 3*317 cc. 
The platinum scrap, which was used as a contact sub- 
stance^ in the quartz tube, was prepared by cutting pieces 
of ordinary scrap platinum wire, which every laboratory 
has in quantity, into as short pieces as possible with shears. 
These small fragments were then placed upon stiff paper 
which passed through a cornet roll mill a number of times. 
These flattened pieces of platinum presented a large 
surface to the passing gas, and at the same time offered 
very little resistance to the passage of the gas. Two 
pieces of scrap platinum gauze were used, one in each end 
of the quartz tube, to keep the small pieces of platinum 
m position. The platinum weighed zi,i8g grms., and 
had a volume of 0*522 cc. The platinum occupied 
21*6 cm. of the length of the tube. 

The data concerning the many preliminary experiments, 
which merely served to detect the errors, will be omitted, • 
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The following form of apparatus and manipulation were 
found satisfactory : — 

A mercury pipette, holding the gas to be burned and the 
oxygen required fot the combustion, was connected to one 
end of the quartz tube by a suitable capillary tube with 
rubber connections. A mercury burette, arranged to 
receive the gas, was connected to the other end of the 
quartz tube in a similar manner. Pinch-cocks, one on the 
burette and one on the pipette, controlled the connections 
with tfie quartz tube. The burette was provided with a 
water-jacket, which was connected at its lower end with a 
level bottle, so arranged that the water could be drawn 
out and then passed back into the water-jacket. This cir- 
culation and thorough mixing of the water were necessary 
to prevent unequal temperatures between the top and 
bottom of the burette. The water-jacket was improvised 
from the outside part of a Liebig condenser. A ther- 
mometer, which showed the temperature of the water and 
gas, was suspended about midway of the burette inside 
of the water-jacket. The quartz tube was heated by a 
Bunsen burner provided with a wing tip which produced 
a broad flame. . An asbestos board was suspended about 
5 mm. above the quartz tube, to lessen the radiation of 
heat. The manipulation was: The temperature of 
the gas in the pipette— -that is, the temperature at which it 
was measured — was carefully read. The pinch-cock con- 
necting the burette to the quartz tube was opened and the 
burner was lighted for three minutes. The increase in 
volume of the air in the quartz tube produced by the heat 
was cared for in the burette. The pinch-cock connecting 
the pipette to the quartz tube was opened and the level 
bottle was- raised so that the gas and oxygen passed slowly 
and regularly over the glowing platinum* generally about 
three minutes being required. In no case was there any 
indication of an explosion in the pipette, even when the 
velocity of the gas was greatly increased. The level tube 
on the burette was raised and the level bottle on the 
pipette was lowered so that the gas was forced back from 
the burette into the pipette. The gas was then again 
passed through the quartz tube over the glowing platinum | 
into the burette. The flame and the asbestos board were 
removed and water was poured upon the quartz tube to 
cool it. After the quartz tube had reached room tem- 
perature, the pinch-cock connecting the burette and quartz 
was closed. The mercury in the burette and level 
tube was levelled. The water in the water-jacket was 
passed back and forth by means of the level bottle until 
the thermometer in the water-jacket showed constant 
temperature. The mercury in the burette and level tube 
was again carefully levelled and the volume of gas was 
read. The final gas volume was always corrected for 
variation from the initial temperature. 

The process as described above was tried with pure 
hydrogen gas, which was prepared by the action of boiled 
dilute sulphuric acid upon pieces of zinc contained in a 
gas double pipette for solids. The pipette was filled with 
boiled distilled water to displace the air. The sulphuric 
acid was added through a glass tube which entered 
through the opening for the introduction of solids into the 
pipette. The hydrogen gas was allowed to escape com- 
pletely from the apparatus several times before any was 
saved for analysis. This form of generator very effectively 
protected the hydrogen gas from the diffusion of air. The 
results are given in the following table : — 


Hydrogen used 

26*02 

2 Z*o 6 

20*4 

Air added 

90*6 

77*9 

77*9 

Volume after combustion . . 

77.6 

6675 

677 

Time of experiment, minutes 

2*5 

2*3 

3*5 

Total experimental • . . . 

39*03 

31*6 

30*6 

Contraction theory . . . . 

39*<>3 

31*59 

30-6 


The following table shows the results which were 
obtained in the analysis of gas residues 


Residue (cc.) 

Oxygen (cc.) 

Volume after combustion . . 

Time . . 

Total contraction 

Carbon dioxide 

Hydrogen 

Nitrogen .. .. 


5i*9 52*3 58*73 

80*4 71*3 67*18 

50*2 42*4 38*0 

— 3 '2 

82*t 81*4 81*34 

18*8 r7*5 17*77 

28*4 29*4 2q;o 

47 4’ 2 5 3*9 


The result in experiment z was obtained with the ordi- 
nary combustion pipette. This value w&b taken as a 
standard. Experiment 2 in the table shows 17*5 per cent 
of carbon dioxide, which was, of course, obtained by the 
absorption of the carbon dioxide which was in the burette. 
This value must be corrected for the amount of carbon 
dioxide which remained in the quartz tube. The total gas 
residue after combustion (including the air originally in 
the quartz tube) was 42*4 plus 2795 (the volume of tbe 
quartz tube which was unoccupied by platinum), which 
was 45*195. So, 93*8 (42*4—45*195) was the per cent of 
the gas which was measured in -the burette. Tbe carbon 
dioxide in all the gas after tbe combustion was 
i 7*5"~93*8» or 18*65 per cent. All carbon dioxide 
readings were corrected in this manner. The variations 
of the results in experiments 2 and 3 from the standard in 
experiment z are small and perhaps due to changes in the 
gas, since the three experiments were made on three suc- 
cessive dates. To avoid this variation from day to day, 
several gas residues were prepared for analysis one after 
noon, were mixed in a water pipette, and portions of this 
mixture were used for analysis. The results are : — 


Residue 49*92 

Oxygen .. .. .. .. 68*8 

Volume after combustion 41*5 

Time .. h 2 0 

Total contraction , . . . 77*22 

Carbon dioxide 18*65 

Hydrogen 26*6 

Nitrogen 4*69 

Methane .. 18*65 


49*95 

49*90 

68*9 

68*9 

4i*55 

41*6 

3*5 

3*5 

77*3 

77*2 

17*45 

17-6 

26*63 

26*5 

4-64 

4*7 

18-66 

1870 


All of the results given in the tables show that the 
quartz tube Is as accurate as the combustion pipette. It 
was found necessary to pass air through the quartz tube 
to remove the carbon dioxide produced by one experiment 
if another experiment were to be made at once. If only 
total contraction was desired, the carbon dioxide did not 
need to be removed. If nitrogen was to be determined, 
the gas remaining in the tube from previous experiment 
had to be removed by passing air. 

This apparatus gave an excellent method of determining 
the total nitrogen in gas. The gas was mixed with an 
excess of oxygen whose nitrogen content was accurately 
determined. Alter combustion in the quartz tube, the gas 
was passed into potassium hydroxide to take up the 
carbon dioxide, and alkaline pyrogallol to take up the 
excess of oxygen. The unabsorbed residues consisted of 
tbe nitrogen in the gas and the nitrogen which was in the 
oxygen. The results are as follows : — 


Gas 49*9 

Oxygen 76*4 

Nitrogen added in oxygen .. 7*10 

Total nitrogen 8*68 

Nitrogen in gas taken . . . . 1*58 

Nitrogen per cent in gas . . 3*17 


50*0 

74*05 

6*95 

8*62 

1*67 

3*34 


49*93 

78*04 

7*19 

878 

z*59 

3*20 


Other tests showed that under the conditions of the ex- 
periment less than 67*7 of the oxygen (63*4 cc. of pure 
oxygen) did not give complete combustion with 50 cc. of 
the gas. This was 12 cc. of pure oxygen^n excess. 

Since the work which is described in this paper was 
completed, Hempel, a German authority on gas analysis, 
has published the same method, except that he heated the 
quartz tube with a blast lamp. He also described an 
arrangement for heating a platinum spiral inside a quartz 
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tube with electricity. Electrical connections were made 
by sealing platinum wires into glass capillary tubes* wbich 
were then attached to the quarts tube by rubber tubing. 
Hempel says that ther- older methods of burning the gas 
were never accurate because the temperature of the 
platinum spiral was never high enough. He thinks that 
- these methods wbich use the quartz tubes (or the platinum 
capillary) are the only ones which give accurate results. 

After considering all of these results one feels that the 
older methods of determining hydrogen, nitrogen, and 
methane are about to be supplanted by a new and more 
accurate method. 

Summary . — Gas residues, alter the addition of oxygen 
gas, were burned bypassing them through a heated quartz 
tube which contained pieces of scrap platinum. The 
results are very accurate. The advantages of this ap- 
paratus over the standard combustion pipettes are : — 

1. The quartz ■ tube and pieces of platinum are not 
easily broken or damaged during use. The quartz tube is 
brittle, but will break only if struck a blow. The combus- 
tion pipette is very easily broken, and the small platinum 
wire often bums out, even when great care is exercised by 
the operator, 

\ 2. No metal or other substance which can be oxidised 
or acted upon by any of the gases is present in the quartz 
ttibe during the burning. In the combustion pipette, 
mercury^ an oxidisable metal, is always present. In some 
of the experiments during the research, the conditions 
were such that very serious errors were made by the ab- 
sorption of gases by the mercury. Everyone is familiar 1 
with the formation of oxides upon the mercury and upon 
the sides of the combustion pipette. 

' 3. Small cracks in glass tubes, or leaks around the 
rubber stopper or places where glass tubes enter in the 
combustion pipettes, cause serious errors. There is very 
little chance for leaks in the quartz tube apparatus. 

4. Platinum scrap, such as short lengths of wire, which 
we generally find plentiful in laboratories, is used in this 
apparatus. The quartz tubes are cheap. 

5. The temperature in the quartz tube may be made 
high enough to insure complete combustion of the gases. 

The disadvantages of this new process are 

X. The gas becomes heated during the combustion, so 
care must be taken to determine the final temperature at 
, which the gas is measured. Corrections must be made 
for all temperature changes. 

2^ A correction must be made for the carbon dioxide 
which remains in the quartz tube after the combustion. 
.This disadvantage can be overcome, perhaps, by the use 
of a smaller bore capillary quartz tube, in which the 
volume is so small that a correction is unnecessary. 


THE SCIENTIFIC WEEK. 

- (From Our Paris Correspondent ). 

The Speed of Hertzian Waves. 

The researches made by physicists of all countries have 
proved that the Hertzian waves are propagated, with the 
same speed as light, that is to say, at about 300,000 kilo- 
metres a second. Three . French scholars, M. Abraham, 
Professor at the Conservatoire des Arts et Mdtiers, Major 
Ferrid, and M. Dufour, have, under the auspices of the 
Bureau of Longitudes, just determined the speed of propa- 
gation of the Hertzian waves between Paris and Toulon. 
Part of the results has been calculated and the speed found 
is 295,900 kilometres to the second, with a difference of 
less than 1 per cent for each determination, in comparison 
to the average. When all the experiments are terminated, 
it will be possible to have a precision of $ per cent. 

MM. Abraham, Dufour, and Ferric propose to continue 
their experiments, and to study the speed of the propaga- 
tion of Hertzian waves between two points separated by 
the sea. They intend to measure this speed between the 
^Eiffel Tower and the Station of Wireless- Telegraphy at 


Washington, whilst the longitude of the capital of the 
United States is being determined. - 

Intense Cold can be Easily Obtained. , . 

The well-known engineer, M * George.' Claude, ; hhs just 
indicated a means of obtaining the very. low. temperatures 
(so much sought after at present) by the help of liquid 
nitrogen that can be very easily procured in the tnanu? 
factories that produce liquid air. The fact is, that by 
bubbling a current of hydrogen in liquid nitrogen, it is easy 
to obtain in vessels open to the free air the temperature 
of — 211 0 , which cos responds to the solidification o£ the 
nitrogen, and thus presents the advantage of constituting 
a veritable fixed point. 

Forest Fires. 

With the first great summer heats the forest fires become 
so frequent that the National Society of Agriculture of 
Paris has considered it both prudent and urgent to seek 
after serious means of circumscribing them by national 
defences and by almost totally annihilating their effects. 

M. Marchal had recently proposed to the Society counter- 
igniferous or fire-resisting plantations, separatingthe forest 
trees by blocks or islets. M. Rivet, Professor at the 
Agronomic Institute, has just taken up again this excellent 
project and given it his support. With M. Marchal, he 
proposes plantations of ivy, cactus, and other fire-resisting 
plants of which should be formed isolating hedges. 

M. Audiffred, President of the Society of Agrieulture, 
has asked for the reports of these two specialists to be 
published. These reports will undergo a special study, the 
results of which will shortly be submitted to the considera- 
tion of the Minister of Agriculture, so as to enable the 
rapid establishment of a general plan for the protection of 
our forests against fire. 

The Vegetable Riches of Morocco. 

| M. Pitard, Professor at the Natural History Museum of 
Paris, has just made a most interesting journey to Morocco. 
The botanical exploration of the Chaonia region has en- 
abled him to discover the presence of 850 vegetable species, 
of which 657 are dicotyledons, 180 monocotyledons, 2 
conifer*, ana 11 pteridophytes. This flora offers a very 
striking analogy with that of the Algerian Tell, and though 
less striking still distinctly accords with the fiota of the 
Spanish Peninsula, which is a proof that relations rela- 
tively recent and easy existed between these two regions. 
At any rate, the want of numerous points in common 
between the flora of Chaonia and that of the Canary Isles 
is not a sufficiently decisive argument in favour of the non- 
existence of the Atlantide, for the fact is that the real 
canary flora being generally composed of mountainous 
plants, their absence in the Plains of Chaonia is natural 
enough, and if they exist anywhere it is on the hoghts of 
the Atlas. ‘ ~ 

Ultra-violet Action. 

M. Victor Henri, Assistant in Professor Dastxe’s Physio- 
logical Laboratory at the Sorbonne, and M. Rend Wurmser 
have just developed a new theory concerning the action of 
co-ferments and of anti-ferments ; by the action of ultra- 
violet rays on oxygenated water and on sugars, it is found 
that poisons paralyse the action of ultra-violet rays in the 
same way as they paralyse the action of ferments. The 
action of poisons bears, then, on the substance to be 
transformed, and not on the ferment as has hitherto been 
believed. 

Radium Fixes on to' the Skeleton. 

M. Dorainici and M. and Mdme. Lkbotde have injected 
into animate radium salts in a soluble state, and have 
searched the place of fixation. Fragments of bone tissue 
having appeared constantly .radioactive during the experi- 
ments, the experimenters have tried to make a precise 
departure between the quantities of radium fixed by the 
skeleton, the muscles, the viscera, and the skin. ' 

. A tf*pbit was killed thirty-three days after an intravenous 
injection of 0*06 mgrm. of pure radium associated with an 
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equal quantity of bromide of radium. All the skeleton 
separated from the muscles, tendons, then the muscles, 
viscera, and 'skin, have, all been burned separately. The 
ashes, weighed and analysed, showed that the radium was 
fixqd.S>n theskeiefon rather than on the other parts of the 
orgdniabk wftnre it isfoand in only very feeble quantities. 
Ih their communication to the Biological Society, MM. 
Dbifiiriici and Laborde conclude that it is very probable 
- that the ingestion of radium salts would have the same effect. 

Considering the well-known affinity of the skeleton for 
sralts of calcium and strontium introduced into the organism, 
it is quite probable that salts of radium would also go, as 
ih the .above mentioned experiments, and be fixed on the 
skeleton. 

The Salts of Uranium Hasten certain Reactions, 

Inrtheir Laboratory of Chemistry at St. Cloud, MM. 
Daniel Berthelot and Henri Gaudechon have just remarked 
that the low average produce of certain photochemical re- 
actions, which -alone has prevented their -practical applica- 
tion outside photography, may be corrected by the 
employment, of- very small traces of uranium salts acting 
as cataiysers. \ 

v ' The Conductibility “of Melted Salts. 

M. ^issot has recently remarked that a great number of 
metallic salts previously melted, then solidified and cooled, 
become conductors the application of a continuous 
potential difference ot a tew volts. The phenomenon 
. presents the following characters At the moment of the 1 
application of a sufficient continued potential difference 
the system acquires a feeble conductibility, which increases, 
slowly at first, then more and more rapidly. When the 
thickness of the lozenge of melted salt is of the order of 
the millimetre, the frank conductibility is established only 
at the end of a few minutes, fifteen to twep ty, for example ; 
but in thinner systems, that can be prepared by crushing a 
drop of melted salt between two platinum plates previously 
heated, the conductibility is more rapidly established and 
for a weaker potential difference. In all cases, and what- 
ever may be the continuous potential difference applied to 
the system when it has become conductive, if electrical 
oscillations of sufficient intensity are made to act upon it, 
the conductibility immediately disappears. This dis- 
coheration is produced for an intensity of oscillations so 
much the weaker as the difference of the potential applied 
to the system is itself weak at the moment of the action 
of the oscillations. The system is, besides, apt to undergo 
a new coheration by the application of a suitable con- 
tinuous potential difference. By leaving this difference 
applied during the action of the oscillation, the system can 
spontaneously coherate immediately the action ceases. 

Although the coherers constructed up till now on this 
new principle are inferior as to sensibility and rapidity to 
those actually in use, the phenomenon is of a nature to 
interest physicists, for it presents a great generality. It 
has, indeed, been reproduced with the following salts : — 
Chloride, of lead, chloride of thallium, bromide of cadmium, 
haloid saltsbf silver, and nitrate of silver. 

. Detection of Benzoic Acid in Presence of Phenols 
and Salicylic Acid. — Lucien Robin. — A very sensitive 
fraction for benzoic acid is the formation of a red amino 
compound when the acid is first nitrated, and the meta- 
dinitrobenzoic acid thus obtained is reduced by ammonium 
sulphide. A similar reaction is given by phenol, salicylic 
acid, &c., and hence these must be destroyed by means of 
potassium permanganate in sulphuric solution. The 
benzoic acid must be extracted by means of alcohol and 
sodium bicarbonate solution, the liquid must be evaporated , 
acidified with sulphuric acid, and heated to So 0 , potassium 
permanganate being added drop by drop till the pink colour 
persists. The liquid is then allowed to cool, treated with 
ether, and again shaken with sodium bicarbonate solution. 
The benzoic acid is then detected as described above. 
Annalec des Falsifications, No. 55, 1913, p. $77* ' 
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A Manual of Painters' Colours , Oils, and Varnishes . By 
George H. Hurst, F.C.S. Fifth Edition. Revised 
by Noel Heaton, B.Sc., F.C.S., with a Chapter on 
Varnishes by M. B. Blackler, Ph.D. London: 
Charles Griffin and Co., Ltd. 1913. 

This book has a well-deserved reputation as a text-book 
for the use of technical students and practical men, and 
the difficult task of revising another author’s work has been 
so excellently carried out by the editor that it will 
undoubtedly for a long time retain its position among 
books upon the chemistry of paints. Every detail has 
undergone a careful revision, and while the original 
general plan has not been , altered, in some cases it hasbeen 
found necessary practically to re- write whole chapters. 
For example, the accounts of lead and zinc whites have 
heen very greatly enlarged, and the general nature and 
properties of pigments are now treated more fully than 
before, while the chapter on varnishes has been extensively 
altered. 

Natural Hock Asphalts and Bitumens . By Arthur 

Danby. London : Constable and Co., Ltd. 1913, 

The author of this work has practically broken fresh 
ground in English literature, for no book has been pub- 
lished during the last twenty years upon rock asphalts, and 
his unbiassed account of the nature and uses of asphalts 
^tnd. bitumens has no rival in the language. The geology 
and history of the subject are treated very fully, the 
chapters on the latter being possibly rather overloaded with 
.material, which, though interesting, is not of very great 
importance to practical or scientific men. After long 
accounts of the sources of asphalt in Europe and America, 
the extraction and preparation of rock asphalt is not 
reached until Chapter IX., more than half-way through 
the book. Here- are given detailed descriptions of the 
practice in the mines, quarries, and factories of Escbers- 
hausen, Brunswick, followed by full and lucid accounts of 
modem work on methods of analysis. The author has 
had extensive experience of the employment of asphalt for 
various purposes, and states very clearly and definitely the 
conclusions he has come to and his reasons for them, when 
they differ, as they not infrequently do, from those of other 
authorities. 

Die Anwendung Hoher Drucke bet Chemischen Vorgdngen 
und eine Nachbildung des Entstehungsprozesses der 
Steinkokle . (“ The Employment' of High Pressures in 

Chemical Processes, and a Reproduction of the Method 
of Formation of Coal”). By Dr. Friedrich Bergius. 
Halle (Saale) : Wilhelm Knapp. 1913. ,(M. 2.80). 

In this monograph an account is given of the author’s 
investigation ot the effect of pressure upon chemical 
reactions, and the application of the results obtained to .the 
case of the formation of coal. In many respects his work 
must be regarded as unfinished, and further experiments 
are necessary to throw light upon some points, On the, 
other band, from the study of the chemical and physical 
properties of superheated water certain definite conclusions 
as to the origin of coal may be drawn, and the author was 
well advised to publish the material he had accumulated, 
even although the research is by no means completed. 

Physikatische Chemie der Homogenen und Heterogenen 
Oasreakiionen. (“ Physical Chemistry of Homogeneous 
and Heterogeneous Gas Reactions”). By Dr. Karl 
Jellinek. Leipzig: S. Hirzel. 1913. (M. 30). 

The object of this monumental work on the physical 
chemistry of gas reactions is to show what light has been 
thrown by modern research in physical chemistry on the 
nature and occurrence of gaseous reactions, and also to 
illustrate chemical conceptions by reference to expert- 
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mentally observed facts. Tbe text is divided into four 
sections. The first and longest deals with the statics of 
gas reactions ; in the theoretical part of this section the 
references to Planck’s work are very numerous, and a 
thorough exposition is given of the theory of heat radia- 
tion. Tne experimental work which has been done on the 
subject is very fully described. The second section, on 
kinetics, is comparatively short, and deals almost entirely 
with homogeneous reactions, hardly any work having yet 
been published on heterogeneous reactions. The two last 
sections of the book deal with the electrochemistry 
and photochemistry of gas reactions, and give particularly 
interesting accounts of the research which has been done 
is the last few years in these branches of physical chemistry. 


CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 


Mots.— All degrees of temperature are Centigrade unless otherwise 
expressed. 


Bulletin 4 * Soctete Chimique de France, 

Vol; xiii.-xiv., No. 11,1913. 

x*5.Hexenic Ether Oxides. -R. Dionneau. — Phenoxy- 
hexene, C6H5OC6H11, can be obtained by the action of 
sodium on i.3.phenoxyiodopropane, C 6 H 5 0 (CH 2 ) 3 I. On 
brominstion it yields a dibromide, Cef^OCfiHjrBra. 
Excess of fuming hydriodic acid converts it into diiodo- 
hexane, C6Hi 2 I 3 , wh ; le with the gaseous acid it gives 
phenoxyiodohexane, tbe magnesium derivative of which 
with water yields pbenoxy hexane. Phenoxyhexene gives 
pbenoxyvalerianic acid on oxidation. 

Amino Alcohols. — M. Brenans. — The author has 
studied the series of amino alcohols prepared by the action 
of the fatty amines on the products of condensation of 
epichlorhydrine or dichlorhydrine with the phenols, and 
has also prepared some glyceric ethers of the phenols 
h'ttnologons with phenoxypropanediol. Aminophenoxy- 
propanediol is specially interesting on account of its 
physiological action. It c intains two very active groups, 
die amino group and the group OCH2.CHOH.CH2OH. 

Fluorine in Reagents.— P. Carles It has been shown 

that fluorine is a constituent of the ashes of various 
vegetables, of sea* water* &c., but the author also finds 
that it is very difficult to obtain certain reagents quite free 
from fluorine. Thus nitric acid and its salts, baryta, 
barium acetate, sodium bicarbonate, potassium bicarbonate, 
ammonium carbonate, &c., always contain appreciable 
amounts. Hydrochloric and sulphuric acids, on the other 
hand, ate often quite free from fluorine. 

Gravimetric Method of Determining Carbonic Acid. 
— A. Dejeanne. — The C 0 2 to be determined is precipitated* 
by a titrated solution of baryta, strontia, or lime. Mag- 
nesium chloride solution is added, and thus a compound is 
obtained which is stable towards the C 0 2 of the air. An 
aliquot part of the solution is separated, and the barium, 
strontium, or calcium is determined as sulphate, carbonate, 
or oxalate. Since the strength of the baryta solution was 
known tbe amount of CO* fixed can be deduced. 

New Method of Determining Lactic Acid.— A. 
Beliet. — To determine lactic acid in complex organic sub- 
stances the albuminoids are first precipitated by Patein 
and Dufau’s reagent. The filtrate is neutralised, treated 
with dilute H 2 S 0 4 , mixed with sulphate of sodium and 
sand, and extracted with anhydrous ether in a Soxhlet’s i 
extractor. The lactic acid is then determined as ethyl 
aldehyde, using the property the latter possesses of 
reducing an argentic ammoninm-sodium solution. The 
das devised a special apparatus for dropping the 
aldehyde into an argentic solution of known strength? 


MISCELLANEOUS. 

Iron and Steel Institute. — Brussels Meeting , Sept. 
1—4, 1913.— The Autumn Meeting of the Iron and Steel 
Institute will be held at the Palais des Academics, Brussels, 
on Monday, Tuesday, Wednesday, and Thursday, Sep- 
tember 1st to 4th, 1913. The following is the list of 
Papers that are expected to be submitted : — ; 

Arraand Baar (Liege) — “ Reinforced Pile Foundations 
for Blast-furnaces.” 

Prof. E. D. Campbell and F. D. Haskins (University of 
Michigan) — “Some Experiments of the Effect of 
Heat Treatment on the Colorimetric Test for Carbon 
in a 0 32 Carbon Steel.” 

Prof. A. Campion and J. M. Ferguson (Glasgow)— “A 
Method of Preparing Sections of Fractures of Steel 
for Microscopic Examination.” 

Baron E. Coppde (Brussels) The Manufacture of Coke 
in Belgium.” 

General L. Cubillo (Madrid) — “ The Manufacture of 
Armour-piercing Projectiles.” 

Otto Frick (Beckenham, Kent) — “ The Electric Refining 
of Steel in an Induction Furnace of Special Type.” 

Emil Gathmann (Baltimore) —“Commercial Production 
Of Sound Steel Ingots.” 

Gevers-Orban (Liege)— 1 * The Distillation of Tat in 
Metallurgical Practice.” 

E. Houbaer (Liege) — “ The Use of Coke-oven and Blast- 

furnace Gases in Metallurgy.” 

Prof. H. Hubert (University of Liege)—** Present 
Methods of Testing, with Special Reference to the 
Work of the International Association for Testing 
Materials.” 

Baron E. De Laveleye (Brussels)— ** A Historical Survey 
of the Metallurgy of Iron in Belgium.” 

F. Rogers (Sheffield) — “ So - called * Crystallisation 
Through Fatigue.’ ” 

Prof. A. Sauveur (Cambridge University, U.S.A.)— 
“ The Allotropic Transformations of Iron.” 

Dr. J. E. Stead (Middlesbrough) — “A New Method for 
the Determination of the Critical Points Ac x and 
Ar x .” 

Dr. J. E. Stead (Middlesbrough) and Prof. H. C. HP. 
Carpenter (Manchester)— ** The Crystallising Pro- 
perties of Electro-deposited Iron.” 

Benjamin Talbot (Middlesbrough) — “ Modern Open- 
hearth Steel Furnaces.” 

Gustave Trasenster (Ougree, Belgium)—** The Use of 
Oxygen in, Blast-furnaces.” 

C. Vattier (V alparaiso) — ** Note on the Principal Deposits 
of Iron Ore in Chili.” 

Members intending to take part in the discussion of any 
of the above papers can be supplied with copies a week 
before the Meeting on application to the Secretary, G. C. 
Lloyd, 28, Victoria Street, London, S.W. 

Solubility of Active Deposit of Radium.— E. Ram- 
stedt. — The rate of solution of the active deposit of radium 
depends upon the material and the surface of the body 
upon which it* is deposited. Clean polished glass is the 
best to use for studying the deposit. If the induced activity 
is deposited on the glass as radium A only half the radium 
B and C formed can dissolve. On platinum and gold 
from 60—70 per cent dissolves. Radium C is soluble in 
hydrochloric, sulphuric, nitric, and acetic acids, less soluble 
m water, ammonia, and solutions of sodium carbonate, 
and very slightly soluble in organic liquids. Radium B 
dissolves more rapidly than radium C in water and in dilute 
acids, less rapidly than radium C in alkaline solutions, and 
only very slightly in organic liquids. The rate of solution 
increases with the temperature, both for radium B and 
radium C. Radium A is fairly soluble in the above sol- 
vents and [ in organic liquids. Oxygen enormously diminishes 
the solubility of the active deposit of radium ,—Le Radium, 
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MOISTURE IN CLOTH. 

By E. G. BRYANT, B.A., B.Sc. 

A few weeks ago I was asked to examine some cloth that 
had been exposed for a short time, not more than an hour, 
in a shop which had been flooded with water from a fire- 
engine. The idea was that, during that time, it might 
have become so damp as to render it liable to mildew ; 
there was no question as to its having been actually 
wetted. A roll of the cloth was wrapped up in waterproof 
paper and sent to me, together with a piece of almost 
Identical cloth, bought in the ordinary way of business and 
similarly protected. Neither piece was opened in the 
laboratory until all preparations had been made for 
treating it. 

The cloth was a so-called Harris tweed, though from its 
uniform texture and only very medium roughness and 
thickness, it was probably machine made. In order to 
test its degree of moisture I cut out six small pieces 
weighing from 1 to a grins. Three were cut near the 
edge ana three about half-way across the breadth ; one 
pair from the outside of the roll, one pair from about the 
middle, and the third pair from the innermost layers. A 
similar pair of samples was cut from the smaller sample 
which had only been exposed to the ordinary atmosphere 
of the locality. 

Each sample was cut, weighed, and put to dry 
separately, the remainder of the cloth being protected 
meanwhile from the atmosphere ; the samples were 
weighed between close-fitting watch-glasses. They were 
dried for half -an hour at a temperature not above 70° C. ; 
further heating caused no change of weight. The per- 
centage losses of weight were as follows : — 

Sample unexposed to water . . . . 13*96 


1278 

Outside of roll 12*29 

12*8 

Middle of roll .. .. 13*8 

13*09 

Innermost layer 13*49 

13*25 


These seemed extremely high; therefore, in order to 
ascertain that nothing but water had been lost, the 
samples were left open in the laboratory till next morning, 
nine or ten hours. On re-weighing them it was found in 
every case that the original weight had been regained 
within at most 5 mgs.; in one instance an actual increase 
of 3 mgs. was found. 

Port Elizabeth is on the sea-coast, and is rather noted 
for a humid atmosphere. Still it is somewhat surprising 
to find that an ordinary piece of cloth has here a normal 
water content of 12 to 14 per cent. Perhaps some of your 
readers may be interested to compare these results with 
any obtained in different localities. 



Catalytic Hydrogenation of Acetylenic y -Glycols 
In presence of Palladium Black. — Georges Dupont. — 
The mechanism of hydrogenation in presence of palladium 
black is different with diSerent classes of glycols. With 
fatty glycols the hydrogenation of the alcoholic function 
acts only on the acetylenic glycol, and the saturated 
alcohol is not reducible. With the aromatic glycols, on 
the other hand, the hydrogenation is total, and from 
diphenyl butanediol, for example, the hydrocarbon can be 
obtained quantitatively . — Comptes Rendus , clvi., No. ax. 


THE PRECIPITATION OP GOLD BY 
MANGANOUS SALTS.* 

By A. D. BROKAW. 

Some interesting occurrences of gold associated with 
manganese dioxide led to the suspicion that manganous 
salts, under certain conditions, might react with solutions 
of gold salts to bring about a mutual precipitation ; the 
gold in the free state and the manganese as hydrated man- 
ganese dioxide. A search for literature on such reactions 
was without avail, and experiments were undertaken with 
a view to ascertaining if such a reaction is possible, and if 
so, under what conditions it can take place. The reaction 
in question is in a sense the reverse of the series of reactions 
involved in the well-known “ chlorination process ” of ex- 
tracting gold from its ores : — 

MnOj 4 4 ^C 1 « MnClj 4 * 6 Ia 4 2HaO 
and 

3CI2 4- 2 Au » 2 AuC 1 3 . 

The reaction is doubtless much more complex than the 
summary equations, but it will be seen that a reversal of 
the series would lead to the formation of gold and man- 
ganese dioxide. 

Auric chloride solutions of varing concentrations were 
mixed with solutions of manganous chloride with concen- 
trations ranging from 0*5 N up to saturation, but no re- 
action was detected even when the mixture was boiled for 
several minutes. The addition of a very small amount of 
alkali to the mixtures, in the cold, caused an immediate 
precipitation of a dark brown mass resembling manganese 
dioxide in the hydrated form commonly precipitated. The 
precipitate was collected, carefully washed to free it from 
the gold solution, and then treated with standard oxalic 
acid, containing a small amount of sulphuric acid. The 
solution thus obtained was divided into equal portions; 
one was analysed for manganese and the other titrated 
for loss of oxalic acid. < The results showed that for every 
equivalent of manganese an equivalent of oxygen had been 
taken up by the oxalic acid, proving the precipitate to be 
manganese dioxide. In a check experiment the precipitate 
was taken into solution with the standard oxalic-sulphuric 
acid mixture, which was titrated for loss of acid. The 
manganese in solution was then re-precipitated as hydrated 
manganese dioxide by a standard method, and the pre- 
cipitate was again treated with the standard acid mixture. 
The same loss of acid as before showed the original 
precipitate to be manganese dioxide. 

Gold was left by the solution of oxalic acid, and was 
readily recognised as such. 

Gold chloride solutions are notably acid in their reaction, 
due probably to hydrolysis in paft, and in part to the 
ionisation of an addition product with water. Hittorf and 
Salkowsky showed by electrolytic experiments that gold 
chloride solution is ionised as follows : — 

■f ~— 

2H+AUCI3O. 

Solutions of gold chloride show marked acid properties 
toward indicators, and apparently the acidity thus developed 
is sufficient to suppress the reaction 

2Au+ + + 4*3Mn+ + 2Au + Mn+ + -M*. 

If we postulate the intermediate formation of MnC)4 in 
minimal amounts, we are justified in assuming that the 
salt would be largely hydrolysed, since tetravalent man- 
ganese is a very weak base. This hydrolysis would be 
suppressed by the presence of acids, hut on reducing the 
acidity hydrolysis might become effective, forming the 
very slightly soluble hydrated manganese dioxide, and 
with this removed from the equilibrium system by precipi- 
tation, the reaction might proceed until concentrations 
were diminished to equilibrium conditions. 

It is of interest to note that the precipitation began long 

* Paper presented at the Milwaukee Meeting of the American 
Chemical Society, March, 19x3. From ibt. Journal of Inditsttial and 
Engineering Chemistry, v. r No. 7» 
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before the solutions. were entirely neutralised, as shown 
by indicator tests. This was shown in another way by 
©lacing a crystal of Iceland spar in the mixture of gold and 
manganous chlorides in solution* A slight effervescence 
occurred, and after a few hours the crystal was covered 
with a brown coat of manganese dioxide m which flakes 
of gold were plainly visible. The precipitation of gold 
was practically complete when an excess of MnCJa was 
employed, though this solution had at least the acidity of 
saturated carbonic acid. 

An interesting reaction of similar nature was found to 
take place between auric chloride solution and manganous 
carbonate* The precipitated carbonate (doubtlesB amor- 
phous, in part, at least) reacts at once, and is turned to 
the dark brown hydrated dioxide. The crystallised car- 
bonate, that is, the mineral rhodochrosite, reacts slowly, 
but, after a day, a crystal was coated with dark brown 
and flakes of gold were plainly discernible. 

Summary , 

If we suppose manganese tetrachloride to be an inter- 
mediate product, present only in very minute traces, we 
may find in it some basis of explanation. Suppose— 
2AuCl 3 +3MnCl2 2Au+3MnCl 4 . 

Since tetravalent maganese is an exceedingly weak base 
it should be little ionised, but it may be subject to two 
other sorts of dissociations, namely 

x. A molecular dissociation, M11CI4 =» MnCk+Cl*. 

2. Hydrolytic dissociation, 

M11CI4+4H2O « Mn(OH) 4 +4HCI. 
Theoretically we should have the hydrolysis constant 
Mn(OH) 4 x (HCI) 4 _ v 
MnC4 

assuming hydrolysis according to the above equation. It 
is obvious that the presence of acid would tend to cut 
down the hydrolysis and allow the tetrachloride to become 
sufficiently concentrated to make its molecular dissociation 
appreciable — the greater the concentration of acid the 
greater this tendency — and we may, in this way, easily 
obtain conditions under which free chlorine is liberated, as 
in the chlorination process. 

If, however, the acid concentration is reduced below 
a certain figure the concentration of the tetrahydroxide 
will reach saturation. Any further reduction of acidity 
must result in the precipitation of the hydrated dioxide. 
It will be seen that such an adjustment may be very 
delicate Indeed — and this seems to be supported by the 
lack of success in preparing the tetrachloride, subject, as 
it would be, to both hydrolytic and molecular dissociation. 


THE PYROSULPHATES OF SODIUM AND 
POTASSIUM AS CONDENSING AGENTS. 

By ALLAN F, ODELL and CLEVE W. HINES. 

The availability of the pyrosulphates of sodium and 
potassium as condensing agents seems never to have been 
taken advantage of except in the preparation of acrolein 
from glycerol, and in the preparation of certain alkyl esters 
of aliphatic and aromatic acids (Bogojawlenski, Ber ., 
1905, xxxviii., 3344). The ready conversion of these salts 
into the bisulphates by the addition of water should be the 
means for their effective application as mediums to abstract 
water in organic syntheses. 

Attention was drawn to this probability when an attempt 
was made in this laboratory to find a better method for 
the sulphonation of the mixed alkyl aryl ketones — aceto 
phenone in particular. This ketone could not be sulpho- 
nated satisfactorily by the use of these salts in combination 
with sulphuric acid. At temperatures up to that of the 
water-bath, acetophenone yielded triphenylbenzene in 
varying quantities. The greater part of the acetophenone 


was recovered, most of the time, unchanged. The same 
experiments conducted at temperatures from 140° to 200° 
yielded a large amount of a brittle dark coloured resin. 
This was probably a decomposition product of the ketone 
(Ber,, vii., 1123). 

As a method for the preparation of triphenylbenzene, the 
experiment carried out at low temperatures is probably 
more convenient than the usual method of employing 
hydrochloric acid as a condensing agent (i loc . cit .). 

The most favourable conditions for the formation of 
triphenylbenzene were determined in the following ex- 
periment : — 

Twenty-five grras. of acetophenone are mixed with 
52 grms. of potassium pyrosulphate, freshly prepared and 
finely powdered, and about 4 grms. of concentrated sul- 
phuric acid stirred into the mixture. This is then heated 
in a closed flask in an air-bath to 45° for thirty hours. At 
the end of this time the solid mass is treated once with 
85 per cent alcohol to extract the unchanged acetophenone, 
then with hot water until the acid sulphate of potassium is 
dissolved. The residue remaining, when re-crystallised 
from glacial acetic acid, gives glistening white needles of 
triphenylbenzene, m. p. 172°. The yield varies from 65 
per cent to 85 per cent of the theory. 

This particular condensation would not take place with 
the pyrosulphate alone, even when heated with it in a 
sealed tube for six hours to 180°. Neither would it take 
place with sulphuric acid alone. 

With the idea of testing the applicability of the pyro- 
sulphates in other condensations, a number of experiments 
were carried out. The results of these go to show that 
these salts may be used where a mild condensing agent is 
required. 

The general method employed consisted of mixing the 
substances to be condensed in the molecular proportions 
required and adding x molecule of the pyrosulphate for 
each molecule of water to be abstracted. In the examples 
given below, no solvent was used to bring about the 
intimate mixture of the reacting substances. 

The following cases were thought to be of sufficient 
value to give the processes in detail: — 

Bengal aniline, — Twenty-one grms. of benzaldehyde, 
20 grms.' of aniline, and 52 grms. of potassium pyrosulphate 
are heated on the water-bath for thirty minutes. The 
resulting solid is treated with ether, whereby the benzal- 
aniline is extracted and is obtained almost pure on evapora- 
tion of the solvent. The yield is almost quantitative. 

Benzal-malonic Acid.— Nine grms. of malonic acid, 
xo grms. of benzaldehyde, and 28 grms. of pulverised 
potassium pyrosulphate are mixed and heated in the boiling 
water-bath for three hours. The resulting mass is treated 
with 150 cc. of boiling water, heating until everything 
dissolves, and filtered. On cooling slowly, benzalmalonic 
acid crystallises out in an almost pure condition, m. p. 
192— 195°. The yield is about 75 per cent of the theory. 

Beneal-acetophenone , — Twelve grms. of acetophenone, 
xo grms. of benzaldehyde, and 25 grms. of pulverised 
sodium pyrosulphate are mixed and heated in the boiling 
water-bath for six hours. The residue is treated with 
75 cc. of water and boiled to dissolve the acid sulphate. 
The unchanged acetophenone and benzaldehyde form a 
layer on the top of the resulting solution, from which the 
benzal-acetophenone crystallises out on standing. The 
crystals are drained off and washed with cold water, then 
with dilute alcohol. The compound so obtained is almost 
pure, with a melting-point of 57 0 to 58°. The yield is 
about 30 per cent of the theory. 

Acetanilide . — Thirty grms. of glacial acetic acid, 25 
grms. of aniline, and 25 grms. of pulverised sodium pyro- 
sulphate are heated in a flask, with an air condenser, in 
an oil-bath at 130— 140® for one hour. The resulting mass 
is powdered and boiled with 300 cc. of water until every- 
thing dissolves. On cooling, acetanilide of m. p. 1x3° 
crystallises out. The yield is almost quantitative. 

Efforts to produce condensation between aniline and the 
phenols were not so successful. Condensation apparently 
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took place, probably with the formation of sulphuric acid 
esters (*/., Lassar-Cohen, Arbeitsmethoden , pp. 3x2—3, 
4th Aufl.), which were combined with aniline. The pro- 
ducts resulting from the crystallisation of the reaction 
mixture from water, however, consisted chiefly of aniline 
sulphate. These were not further examined. 

When x molecule of benzaldehyde is mixed with x 
molecule of resorcinol and x molecule of potassium pyro* 
sulphate and heated in the water-bath for twenty minutes, 
a presumably quantitative yield of an insoluble amorphous 
canary yellow product results. This contains sulphur, 
probably as* a sulphuric ester also. The compound dis- 
solves readily in potassium hydroxide to a deep red 
solution, from which it may be reprecipitated on the 
addition of hydrochloric acid. It does not melt below 
300°. This substance will receive more thorough exami- 
nation at a later date. 

As condensing agents, the pyrosulphates would seem to 
serve excellently in instances analogous to those that have 
been cited. They have the advantage of being clean add 
convenient to handle, and do not cause the formation of 
resinous or tarry products when used alone. This was 
found to be the case in a large number of experiments 
which were carried out qualitatively. Furthermore, it is 
a simple matter to prepare them quickly by fusing the 
normal sulphates of sodium or potassium with slightly more 
than the theoretical amount of sulphuric anhydride. 

Summary. 

The pyrosulphates of sodium and potassium are con 
venient and effective as mild condensing agents. 

Good results were obtained by means of these agents in 
the preparation of triphenylbenzene, benzal-aniline, benzal- 
malonic acid, benzal-acetophenone, and acetanilide. 

- The pyrosulphates cannot be used to condense the 
phenols with other substances .— Journal of the American 
Chemical Society , xxxv.. No. 1. 


THE BROMINE AND IODOMETRIC METHODS 

FOR THE VOLUMETRIC DETERMINATION 
OF CRESOL. 

By C. M. PENCE. 

Of the several methods suggested for the volumetric 
determination of phenol, the bromine method has received 
the most consideration, and in almost every instance where 
bromine has been used an attempt has been made to sub- 
stitute iodine in its stead. _ 

The popularity of the bromine method is no doubt due 
to two causes. First, to the fact that it answers the 
demand for a reliable method in the determination of the 
first member of the series, namely, phenol ; second, to the 
ease in manipulation resulting from the use of the 
Koppeschaar bromine solution. 

Now cresol is the next member of the homologous 
series ; however, it presents upon treatment with bromine 
solution and acid problems quite different from that of 
phenol. Since commercial cresol is a mixture of the three 
isomeric phenols o-, m- t and ^-cresol, the presence of the 
CH 3 group in the different positions necessitates the 
formation of compounds structurally unlike and empirically 
the same, and also causes, in the case of meta cresol, the 
formation, of compounds both structurally and empirically 
different from those formed by 0 - and ^-cresols. In 2.4.6- 
tribrom phenol brom, the bromine occupies both the 0 and 
^-positions. Now, in the case of 0- and ^-cresol the CH 3 
group occupies the 0- and ^-positions, and only dibrom- 
cresol and dibromcresol brom compounds can be readily 
formed, since the CH 3 group is more difficult to replace by 
free Br than is a hydrogen atom. However, the CH« 
group is slowly replaced, and prolonged standing (several 
days) results in formation of tribromphenol brom. W. 
Autenrieth and F. Beuttel have recently published the 


results of an extensive investigation along this line (“ Ueber 
die Bestimmung des Phenols, Salicyl Alkohols, der 
Salicyls&ure und ^-Oxybenzoesaure als Tribrom Phenol 
Brom,” Archtv. dir Pharm ., 1910, p. 112). 

Meta cresol forms tribrom-m-cresol brom, since the CH 3 
group is not in the position that the Br atom would 
occupy. 

H. Ditzand F. Cedivoda have proposed a bromine method 
for cresols depending upon the difference in speed of 
reactions between bromine and m-cresol on the one hand 
and bromine and 0- and ^-cresols on the other (" Reactions 
of Bromine with Phenol and the Cresols, a Process for 
Calculating the Composition of Mixtures thereof,” Zeit. 
Angeio. Chem ., x8gg, pp. 873 and 897 ; Abstr., Analyst , 
xxv., 74). If either 0- or d-cresol is mixed with a 
known excess of bromine solution, acidified with (1 : x) 
hydrochloric acid, and agitated for one minute, on adding 
KI and titrating with thiosulphate it will be found that 
each molecule of 0 - and ^-cresols has absorbed 2 atoms of 
bromine. Under the same conditions each molecule of 
fft-cresol will absorb 3 atoms of bromine. Now, if acidi- 
fication is effected by concentrated sulphuric acid, the 
solution shaken for five minutes, and insoluble matter 
removed by filtration, 3 atoms of bromine will have com- 
bined with each molecule of 0- and ^-cresol, 4 atoms with 
each molecnle of m-cresol. 

The above method depends for its success upon definitely 
fixed conditions, namely, time, strength of acid, excesB of . 
bromine, &c. F. Russig and G, Fortmann have criticised 
this method (“ Estimation of Cresol,” Zeit. Angela, Chem., 
1901, p. 157 ; Abstr. Joum. Chem . Soc ., 1901, [a], p. 289), 
and H. Ditz has replied at length {“ Estimation of Cresol,” 
Zeit. Angeta. Chem., 1901, p. 160; Abstr. Joum. Chem. 
Soc., igoi, [a], p. 289). 

The present study of the reaction of bromine and iodine 
upon the different cresols was made for the purpose of 
finding which of the cresols were amenable to assay by 
processes which do not require previous knowledge con- 
cerning the percentage of product ; that is, by processes 
dependent upon the formation* of definitely fixed com- 
paratively stable final products, namely, compounds con- 
taining 3 atoms of bromine in combination. . 

Samples of the individual cresols were re-distilled and 
volumetric solutions prepared from the distillates, small 
amounts of N/2 NaOH being added to facilitate solution. 
Aliquot portions of these solutions were used in the several 
determinations. 

The results appearing in the tables are based upon tbe 
formation of dibromcresol brom and tribrom compounds on 
the one hand and diiodo compounds on the other. 

Ortho cresol does not readily form a stable dibrom-o- 
cresol brom or a tribrom compound, as is evidenced in 
Exp. x. However, upon one and a-half hours* standing 
more than sufficient Br is absorbed for tbe formation of 
these compounds, and the addition of xo to 30 cc. of 
xo per cent KI with from one and a-half to three and 
a-half hours* standing does not result in the liberation of 
tbe bromine necessary for tbe formation of either dibrom- 
0 -cresol or a tribrom compound, as would occur if reaction 
proceeded in a manner strictly analogous to phenol 
(Exps. 2,3, and 4). 

Now, a greater dilution results in the absorption of a 
smaller quantity of bromine, but results are still too high, 
Exps. 5 and 6. Increased standing after addition of 20 cc. . 
20 per cent KI causes a reversal with practically theoretical 
quantities of bromine absorbed, the time of standing being 
materially reduced upon increase in the quantity of KI 
(Exps. 7, 8, 9, and 10). 

An increase in concentration of bromine in contact with 
o-cresol, as is effected by larger quantities of Br solution, or 
a. decrease in the quantity of cresol solution, results in the 
absorption of much more than the theoretical quantity of 
bromine, and even long standing in contact with increased 
quantities of KI, suitable reversal does not take place 
(Exps. 11, 12, 13, 14, and 15). 

The effect due to increase in the quantity of acid is very 
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Ortho Cresol. 


No- 

Ortho cresol. 

N/10 Br. 

HaO. 

Cone. HC 1 . 

Time of standing. 

to per cent KI. Cone. HCI. Time of standing. 

Results. 


Cc. 

Cc. 

Cc. 

Cc. 

Hrs. 

Mins. 

Cc. Cc. 

Hrs. Mms. 

Per cent. 

X. 

20 

50 

175 

5 

0 

20 

10 — 

1 

30 

94*45 

2 . 

20 

50 

175 

5 

I 

30 

10 ^ — 

X 

30 

103*5 

3. 

20 

50 

175 

5 

I 

30 

xo ' — 

2 

30 

102*7 

4. 

20 

50 

175 

5 

X 

30 

30 — 

. 3 

30 

IOI*I 

5. 

20 

50 

275 

5 

I 

30 

20 — 

. 2 

0 

100*98 

6. 

20, 

59 

275 

5 

X 

30 

20 (a) — 

2 ' 

0 

100-68 

7. 

20 

50 

275 

5 

X 

30 

20 — 

14 

0 

99*78 

L 

20 

50 

275 

5 

I 

30 

30 ~ 

2 

0 

99-98 

9. 

20 

50 

275 

5 

X 

30 

30 ~ 

3 

30 

100*17 

IO. 

20 

50 

275 

5 

I 

30 

30 — 

4 

30 

99*95 

XI. 

20 

75 

275 

5 

I 

30 

20 — 

2 

0 

109*4 

X2* 

15 

50 

275 

5 

X 

30 

30 — 

18 

0 

105*15 

13 * 

IO 

50 

275 

5 

X 

30 

30 — 

18 

0 

106*85 

X4. 

1 5 

50 

275 

5 

3 

0 

30 — 

0 

5 

” 3*3 

* 5 - 

15 

50 

275 

2*5 

5 

0 

30 ~ 

18 

0 

106*9 

16. 

xo 

50 

275 

2*5 

4 

0 

30 5 

20 

0 

93*4 

17 - 

15 

50 

275 

2*5 

5 

0 

30 5 

40 

0 

86*22 

No . 

Ortho cresol 

1 . N/10 1 . 

CHsC 00 Na. 3 H 2 0 . 

Time of standing. 

Procedure. 

Result. 

Excess N/10 I 


Cc. 

Cc. 


Grins. 

Hrs. 

Mins. 


Per cent. 


Cc. 

tS. 

25 

50 

, 

5 

0 

30 

Dilated, added 5 cc. 

1 93'66 


-fc 25 

IQ- 

25 

5 ° 


5 

I 

15 

CHCI3, titrated with 

100 04 


±25 

20 . 

25 

50 


5 

14 

0 

- N/10 thiosulphate, 

10071 


±25 

21 . 

25 

5 ° 


9 

I 

O 

using starch as in- 

99*93 


±25 

22 . 

25 

50 


9 

2 

0 

dicator. 

100*1 


±25 


(a) Heated to 40° C. after addition of KI. 


Meta Cresol. 


No. 

Meta cresol. 

Cc. 

N/10 Br 
Cc. 

HaO. 

Cc. 

Cone. HCI. 
Cc. 

Time of standing. 
Hrs. Mins. 

ao per cent KI. Cone. HCI 
Cc. Cc. 

Time of standing. 
Hrs. Mins. 

Result. 

X. 

20 

50 

— 

5 

O 

I 


IO 

— 

I 

O 

97*9 

2. 

20 

50 

— 

5 

O 

30 


IO 

— 

2 

O 

98*48 

3 - 

20 

50 

— 

5 

I 

0 


IO 

— 

I 

0 

99*2 

4 * 

20 

50 

— 

5 

I 

30 


IO 

— 

2 

0 

95*9 

5 - 

20 

50 

175 

5 

O 

30 


xo 

— 

2 

0 

99*6 

6. 

20 

50 

175 

5 

X 

30 


IO 

— 

2 

0 

100*07 

7 * 

20 

50 

175 

5 

3 

O 


IO 

— 

18 

0 

99 93 

8. 

20 

50 

*75 

5 

6 

0 


40 

— 

18 

0 

99 * 8 i 

9 - 

*5 

50 

175 

5 

6 

0 


IO 

— 

O 

5 

ioi*xi 

XO. 

*5 

50 

*75 

5 

6 

0 


IO 

— 

O 

30 

100*5 

XX. 

*5 

50 

175 

5 

6 

0 


10 

— 

X 

30 

100*2 

No. 

X2. 

x 3 - 

14. 

*5* 

16. 

Meta cresol. 
Cc. 

25 

25 

25 

25 

25 

N/10 1 . 
Cc. 
40 
40 
40 
50 
50 

CH a COONa.3H a O. 

Grins. 

9 

9 

NaHCOs. 

Grins. 

0*5 

2*0 

2*0 

Time of standing. 
Hrs. 

I 

1 

X 

2 

2 

Procedure. 

Diluted, added 

5 cc. CHC 1 3 , 
titrated with 
thiosulphate, 
starch Indicator. 

about 
and 
N/io ■ 
using 

Result. 
Per cent. 
118*5 
122*0 
130*0 
155.O 
152*0 


Para Cresol . 


No. 

Para cresol. 

N/10 Br. 

H a 0 . 

Cone. HCI. 

Time of standing, ao per cent KI. Cone. HCI. Time of standing. 

Result. 


Cc. 

Cc. 

Cc. 

Cc. 

Hrs. 

Mins. 

Cc. 

Cc. 

Hrs. Mins. 

Per cent. 

X. 

20 

50 

275 

5 

X 

O 

10 

— 

2 

! 0 

8x*i 

2. 

20 

50 

275 

5 

4 

30 

xo 

— 

18 O 

95*73 

3 - 

20 

50 


5 

4 

30 

xo 

— 

x8 0 

76*35 

4 * 

*5 

5 «> 

275 

2*5 

3 

O 

IO 

— 

c 

> 5 

97*34 

5* 

*5 

50 

275 

, 5 

x 

30 

30 

— 

18 0 

89*72 

6. 

xo 

25 

200 

2*5 

3 

0 

xo 

— 

18 0 

iox*8 

7 - 

xo 

25 

200 

2*5 

3 

0 

20 

— 

18 0 

101*75 

8. 

XO 

25 

200 

5 

3 

0 

xo 

— 

18 

0 

97*7 

9 * 

10 

25 

200 

2*5 

8 

30 

10 

— 

16 

• 0 

104*6 

10. 

XO 

25 

200 

2*5 

4 

0 

30 

5 

20 0 

84*94 

XX. 

xo 

25 

200 

2*5 

5 

0 

30 

5 

40 0 

82*90 

No. 

12. 

x 3 * 

14 *. 

Para cresol. 
Cc. 

25 

25 

25 

N/10 1 . 
Cc. 

30 

30 

40 

CH3COON&.3H0O. 

Grms. 

9 

x 5 

9 

Time of standing. 
Hrs. 

I 1 

I ! 

Procedure. 

Diluted, added 5 cc. 
CHCI3, titrated with 
N/10 thiosulphate using 


Result. 

98*81 

99*56 

99*75 

Excess. 

Cc. 

25 

25 

25 

* 5 ' 

16. 

25 

2 ? 

5 ° 

5 ® 


9 

9 

X 

2 

J 

starch as indicator. 


99*75 
l 9975 

25 

a 5 
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marked. When bromine is liberated by one-half the usual 
quantity of concentrated HC1 sufficient reversal does not 
take place after addition of KI (Exps. 14 and 15). How- 
ever, when an additional 5 cc. of concentrated HC1 are 
added at the same time as the KI, the reversal causes far 
less than theoretical quantities of bromine to remain in 
combination (Exps. 16 and 17). 

Thus it will be seen that practical results dependent upon 
the formation of a dibromcresol brom or tribrom compound 
cannot be obtained except by definitely fixing the several 
conditions of the experiment in pursuance of which a 
previous knowledge of the percentage of o-cresol is 
required. 

Now, when iodine acts upon o-cresol, diiodo-o-cresol is 
formed. The reaction is reversible, and sodium acetate is 
added to unite with the hydriodic acid produced by the 
substituting iodine, thereby causing the reaction to proceed 
to completeness (Exps. 18, 19, 20, 21, and 22). In this 
case the reaction ends with the formation of diiodo com- 
pound, hence it is made the basis of the following method 
for the determination of o-cresol. 

Dissolve 2 to 2*5 grms. o-cresol in distilled water con- 
taining about io cc. N/2 NaOH to facilitate solution. 
Dilute to rooocc. Withdraw 25 cc. portions and place in 
a 500 cc. glass stoppered receptacle. Add to the receptacle 
approximately 9 grms. sodium acetate, and then 50 cc. 
N/10 I solution. Let stand one hour, dilute with zoo to 
200 cc. distilled water, added a few cc. of CHCI3 to dis- 
solve the precipitated diiodocresol, and titrate with N/10 
thiosulphate, using starch as an indicator. 

1 cc. N/10 I —.0*002681 pm. o-cresol. 

Meta cresol does not rapidly form tribrora-m-cresol brom 
with the subsequent formation of tribrom-m-cresol upon 
standing in contact with KI (Exps. 1, 2, and 3). If the 
m-cresol solution stands one and a half hours in contact 
with the bromine and then 10 cc- 20 per cent KI are added, 
and solution is allowed to stand one to two hours, all the 
cresol is converted into tribrom m-cresol (Exp. 4). 

Dilution permits a more rapid reaction which almost 
completes itself in half an hour. The addition of KI 
causes a complete reversal, even though the time of 
standing in contact with free bromine has been much pro- 
longed (Exps. 5, 6, 7, 8, 9, io, and 11). 

It is thus apparent that tn cresol may be determined by 
a conversion into the tribrom compound. 

Upon the other hand, when iodine acts upon m-cresol in 
the presence of sodium acetate or sodium bicarbonate, a 
diiodo compound that may be made the basis of calculation 
is not produced (E. Richard, M Preparation of Iodo Deriva- 
tives of Phenol,” Journ . Pharm. Chem 1902, xv., [5], 
217 ; Abstr. Journ. Soc. Chem . Ind 1902 p. 423 ; Mes- 
senger and vortmann, “ New Class of Iodated Phenols,” 
Ber. t xxii., 2312 ; Abstr. Jonrn . Chem . Soc ., i88g, p. 1150). 
More than the theoretical quantity of iodine is absorbed 
{Exps. 12, 13, 14. and 16). 

Para cresol absorbs bromine much more slowly than 
either of the other cresols. Under similar experimental 
conditions, four and a-half hours’ standing in contact 
with free bromine results in absorption of only 95*73 P er 
cent of the theoretical quantity (Exps. 1, 2, and 3). If 
concentration of free bromine is increased and the usual 


quantity of HC1 decreased one-half, the bromine in com- 
bination exceeds the amount necessary for the formation 
of a dibrom-/*-cresol brom or tribromcresol compound, and 
eighteen hours’ standing does not result in sufficient 
decomposition even though the quantity of KI is doubled 
{Exps. 4, 5, 6, 7, 8, and 9). 

However, an increase in both HC1 and KI results in a 
most pronounced reversal (“ Zur Qaantitativen Bestim- 
mung des Phenols auf Parakresols in Gemischen derselbe n 
und ihre Anwendungand den Ham,” Pharm. Zentralhdlle, 
xqxi, p. 1288), which is due to the decomposition of di- 
brom-/>-cresol brom into dibrom -^-cresol (Exps. 10 and 11). 

Here, again, the result is directly dependent upon condi- 
tions, and previous knowledge is necessary on the part of 
the operator. 


Now, when iodine reacts with ^-cresol in presence of the 
condensing agent sodium acetate, diiodo-^ cresol is formed 
in theoretical quantity if sufficient time is allowed for 
reaction to complete itself. 

This reaction is made the basis of a method for the 
determination of ^-cresol {Exps. 12, 13, 14, 15, and 16). 
The procedure is exactly the same as that given under 
o-cresol. 

Summary . 

x. Usual bromine methods for determination of cresol 
depend upon fixed conditions presupposing a previous 
knowledge on the part of the operator, and while they may 
be of service they do not satisfy the demand for a desirable 
method. 

2. Tribrom-o- and ^-cresol brom compounds cannot be 
formed in a manner analogous to the production of 2.4.6- 
tribrom phenol brom. Dibromcresol brom compounds are 
formed, and finally tribromphenol brom ; however, 0- and 
/’•cresols cannot be determined volumetrically by a con- 
version into these compounds. 

3. Meta cresol is determined by a conversion into 
tribrom-m-cresol. 

4. Ortho and para cresols form diiodo compounds, and 
this reaction is made the basis of a method for their 
determination. 

5. Meta cresol does not yield diiodo compounds under 
the same conditions; hence, cresol U.S.P. or any mixture 
containing m-cresol cannot be determined by a volumetric 
iodine method, —'fournal of Industrial and Engineering 
Chemistry , iv., No. 7. 

REACTIONS OF OZONE WITH CERTAIN 
INORGANIC SALTS.* 

By YOSHITO YAMAUCHI. 

Several workers, among whom we may mention 
Sch&nbein, Williamson, Maquenne, an<f Mailfert, have 
studied the oxidation of certain inorganic salts by ozone, 
but report, for the most part, only the final products of the 
reactions and not the way in which the ozone has acted to 
bring them into existence. The author has therefore, at 
the suggestion of Prof. M. Chikashige, sought to get more 
accurate information upon this point, and presents the fol- 
lowing as a brief account of his investigation : — 

I. Method of Investigation. 

Estimation of the Ozone which is to be used for Oxidation. 
— To determine the concentration of ozonised oxygen 
before consuming it, there has existed only one method, 
that of directly weighing a certain known volume of it and 
of comparing this weight with that of an equal amount of 
pure oxygen. Since this method is by no means con 
venient, the author contrived a new one, that of filling two 
large cylindrical glass tubes of known volumes with one 
and the same sample of ozone, so that he could use one 
for the purpose of estimation and the other for the 
oxidation. 

Take two tubes, a and b, of nearly equal capacity, 
35 cm. in length, and about 5 cm. in diameter. They are 
provided with glass cocks, a and a 7 , at one end, and with 
double cocks, b and c and b' and c 7 , at the other. They 
are mounted in a somewhat slanting position, and con- 
nected with a bent tube at the lower end. Fig. 1 repre- 
sents the arrangement. Keeping now all the cocks open, 
ozonised oxygen is passed first from a to B, then from b to 
a, the amount of the gas passed each time being almost 
x*5 times more than the total volume of the two tubes. 
Working regularly in this manner it was always found that* 
the amount of ozone in both tubes stood almost in a con- 
stant ratio, as will be seen below. 

* American Chemical Journal^ xlix., No. 
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Comparison of the Amount of Ozone in- the Two Tubes . — 
After having filled the tubes with ozonised oxygen, close 
all fize cocks except c and c r , and disconnect the tubes. 
Take then two aliquot portions bf a neutral potassium 
iodide solution, and pour them each into two different 
beakers, from which transfer them separately into the 
spaces between b and c, and V and c\ respectively. Then, 
shutting off the cocks e and c* and opening the others, 
b and b\ let the solutions into the cylindrical parts of the 
tubes, and shake vigorously until they no longer give the 
odour of ozone. The solutions now containing liberated 
iodine are thoroughly washed down into their original 
vessels, and, after being acidified with a few drops of 
dilute sulphuric acid, are titrated for iodine by means of a 
standard solution of sodium thiosulphate (cf. Treadwell 
and Anneler, Zeit. Anorg. Chem ., 1906, xlviii., 87). The 
amounts of the ozone corresponding to these quantities are 
calculated from the well established equation ; — 

O3+2KI » KjjO*J-Oa+l2 . . . . i. 

The amount of ozone thus found in the two tubes is 
compared after being re-calculated on the basis of a litre 
volume and the mean ratio taken from six such deter- 
minations, as will be seen in Table I. 

Now, by the aid of this, we can easily calculate the 
amount of ozone in one tube, upon actually finding that in 
the other. 6 

Manner of Ozone Decomposition during the Process of 
Oxidation.— Taking a known amount of ozone, the author 
caused it to act upon a salt in solution, whose amount was 
known and was greater than one equivalent as compared 


; II. Reactions of Ozone Investigated according to this 
Method . 

1. Arseniaus Acid . — That metallic arsenic is oxidised 
by ozone finally to arsenic acid was first made known by 
Schonbein (Liebig's Ann . Chem., 1854, lxxxix., 288). The 
determination of ozone by the use of arsenious acid is 
based on this reaction (Thdnard, Comptes Rendus , lxxv., 
174 ; Hartley, Joum. Chem . Soc., 1881, xxxix., 120 ; 
Treadwell and Anneler, Zeit. Anorg . Chem ., 1906, xlviii., 
94 )* 

The author took a known amount of ozone contained in 
a cylindrical tube, let in an aliquot portion of a neutral 
potassium arsenite solution, and allowed the mixture to 
react for about half-an hour, the quantity of the oxidised 
salt being then calculated from the amount of the 
unchanged arsenite, as determined by the use of a 
standard iodine solution. The ratio of the ozone to the 
arsenite oxidised is given in Table II. 


Table II. 




Arsenious acid 

Arsenious acid 

No. 

Ozone, 
in grm. 

oxidised by the 
ozone, in grm. 

per grm ozone, 
in gnus. 

I .. 

0*0093 

0*0204 

2*19 

2 .. 

0*0080 

0*0149 

i*86 

3 •* 

0*0059 

0*0138 

2*34 

4 • • 

o*on6 

0*0243 

2*10 

5 •• 

0*0098 

0*0215 

Mean .. •* •• 

2*19 

1 : 2*14* 


CU 



with the ozone used. When the reaction was over, h< 
estimated the amount of the oxidised salt, from which, bj 
taking account of the amount of ozone used, he coulc 
directly infer how the oxone decomposed before the 
oxidation; whether as— 

03 -Oa+O 

where only one-third the oxygen atoms would have entered 
into the reactions, or as — 

0 3. 

where all three atoms would have taken part in the oxida- 
tion. With the aid of such inferences, he established 
chemical equations to represent the oxidising action oi 
ozone according to the various cases. 


No. 


1 .. 

2 .. 

3 •• 
.4 *• 

5 - 

6 .. 


Table I. 

Ozone in grm. Ozone in gun. 


Per 671 cc. 
(Tube a). 

Per litre 
(a). 

Per 693 cc. 
(Tube b). 

Per litre 
(6). 

a\b. 

0*0058 

0*0087 

0*0062 

0*0089 

0*98 

0*0053 

0*0080 

0*0058 

0*0083 

0*96 

0*0048 

o*oo7r 

0*0044 

0*0064 

i’ii 

0*0081 

0*0120 

0*0087 

0*0126 

0*95 

0*0032 

0*0048 

0*0032 

0*0046 

1*04 

0*0147 

0*0219 

0*0151 

Mean 

0*0217 

1*01 

1*01 


This reaction is therefore well represented by the usukl 
equation— 

AS2O3 + 2O3 * AS2O5 + 2O2 .... 4, 

as it requires 2*06 grms. arsenious oxide per grm. ozone. 

2. Stannous Chloride. — The conversion of a stannous 
into a stannic salt by ozone has been studied by Schonbein 
(Lubtg's Ann. Chem., 1854, lxxxix., 293) and Williamson 
(Una., 1847, I 4)* If the reaction is, as in other cases, — 

3SnCl 2 + 6HCl + 303e3SnCl4+3H a 0 + 302 . 5, 

the amount of the stannous chloride oxidised by ozone 
would be in the ratio of 3*g6 grms. to 1 grm. of the latter. 
But if the reaction takes place as follows : - 

3SnCl2+6HCl + 0 3 -3SnCI 4 4 3H20 . . 6, 

the ratio would be 11*87 gims. stannous chloride to 1 grm. 
ozone ; besides, the pressure in the reaction tube would be 
then very much reduced, since oxygen is no longer pro- 
duced in a volume equal to the ozone consumed. 

According to the author’s experiments the reaction 
seems to proceed exactly as shown in Equation 6, and not 
as , in .5' .After a known quantity of a stannous chloride 
solution tn hydrochloric acid had been mixed in the usual 
-manner with a known quantity of ozone, and left for 
about half-an-hour with constant shaking, the amount of 
the stannous chloride entering into reaction was calculated 
from the amount of the unoxidised salt, which was found 
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by the use of a standard iodine solution, subtracted from 
the total amount of the salt taken. The results of the 
experiments are given in Table 111 . 




Table III. 
Stannous chloride 

Stannous chloride 

No. 

Ozone, 
in grm. 

oxidised by the 
ozone, in grm. 

per grm. ozone, 
in grins. 

1 .. 

0*0077 

0*1147 

14-89 

2 .. 

0*0119 

0*1550 

13-03 

3 •• 

0*0089 

01392 

15-64 


Mean .. .. . . 1: 14*52 


This ratio nearly coincides with that calculated from 
Equation 6. That it is a little more than the latter is due, 
perhaps, to the simultaneous action of the co-existing 
ordinary oxygen. It must, however, not be forgotten 
that what causes the reaction for the main part is the 
ozone and not the oxygen, because the reaction goes on 
very rapidly only at first, and as soon as the ozone is used 
up, the reaction becomes notably slower. Thus the two 
tubes, A and B, were equally filled with ozone, and treated 
with equal quantities of a stannous chloride solution. 
One of the tubes was then left for only twenty minutes, 
and the other for a much longer interval of time. The 
oxidation stopped after a certain lapse of time ; the degrees 
of oxidation in both tubes, expressed in terms of the 
stannous chloride, were nearly the same in spite of so 
great a difference in time. The results of four such 
experiments are given in Table IV. 



Table IV. 

• 

Time, in 

Degrees of oxidation in 


minutes. 

terms of stannous chloride. 

fit. 

20 

140 

0*1368] 

0*1468) 


1/1-07 

20 

IOO 

0*2015 

0*2120 j 


i/i-o 5 

20 

60 

0*1795 

0*2062j 

\ 

1/1-15 

20 

0*2255 j 

\ 

1/0-95 

' 

40 

0*2133] 

F 


Mean 1 : x*o6 

Hence, we have here a new instance of oxidation by 
ozone, in which the latter acts by decomposing itself 
according to Equation 3. 

3. Sodium Thiosulphate . — The action of ozone on 
sodium thiosulphate seems not to have been studied 
hitherto by any chemist. When a solution of this salt is 
shaken with ozone, it becomes milky through the separa- 
tion of sulphur, while the solution, which remains quite 
neutral during the reaction, contains sulphite and sulphate, 
besides some unchanged thiosulphate. 

Whether or not a part of the sulphite and sulphate 
comes from the oxidation of the precipitated sulphur by 
ozone cannot yet be definitely decided, because sulphur is 
oxidisable, according to Mailfert ( Comftes Rendus , 1882, 
xciv., 1186), while according to Schonbein (Liebig's Ann . 
Ckem 1854, lxxxix., 282) it is not. With regard to the 
author’s experiment, in which he passed ozone a long time 
through the precipitated sulphur with neutral reaction 
suspended in water, he could find only an almost insignificant 
quantity of sulphite formed. However, in order to make 
the problem as simple as possible he did not take into 
account the presence of sulphite from such a source. 

Then the quantitative estimation Of the reactions was 
effected in the following manner : — 

As usual, a known amount of a sodium thiosulphate 
solution was introduced into the tube containing a known 
amount ol ozone, and the mixture was allowed to stand 
for about half-an-hour with frequent shaking. After being 
separated from the precipitated sulphur, the solution was 
then examined for its iodine equivalent (6, V.) ; the latter 
covers the amount of both the thiosulphate in excess and 
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sulphite. Barium chloride was added to this sblution, 
precipitating all the sulphates, a part of which had been 
originally present through the oxidation of the thiosulphate 
by ozone, and the rest derived from the sulphite oxidised 
by iodine. The amount of the sulphates (r, V.) therefore 
corresponded to the total weight of the thiosulphate 
entering into reaction (2, V.) with a definite volume of 
ozone (cf . , Equation 9). Then from the excess (4, V.) of the 
thiosulphate originally taken (3, V.) over that actually 
entering into reaction (2, V.), may be directly calculated 
its iodine equivalent (5, V.), and the difference (7, V.) 
between this value and that determined before (6, V.), 
which is a little greater, gives exactly the amount of the 
sulphite, the amount of the thiosulphate corresponding to 
it being then calculated from it (8, V.). The amount of 
the thiosulphate changing into the sulphate (g, V.) can be 
also calculated by taking the difference , of the above 
quantity from the total amount of the thiosulphate entering 
into the reaction (2, V.). The ratio of the thiosulphate 
changing either into the sulphite or into the sulphate 
becomes nearly 1 : 2 from the mean of four such experi- 
ments, as will be seen from Table V. 

Table V. 

No. Description. I. II. III. IV. 

1. Barium sulphate found 0*0733 o 1244 0*0826 0*1024 

2. Sodium thiosulphate en- 

tering into reaction 

(calc, from 1) . . . . 0*0496 0*0843 0*0560 0*0694 

3. Sodium thiosulphate 

originally taken (found) 01606 0*1606 0*1606 0*1606 

4. Excess of sodium thio- 

sulphate escaping the 
reaction (diff. between 3 

and 2) 0*1 1 10 0*0763 0*1046 0*0912 

5. Iodine equivalent to the 

above salt (calc.) . . . 0 0891 0*0613 0*0840 0*0732 

6. Iodine equivalent to the 

thiosulphate solution 
soon after the reaction 

with ozone /found) .. 0*1146 0*1142 0*1144 0*1148 

7. Difference between 5 

and 6 0*0255 0*0529 0*0304 0*0416 

8. Sodium thiosulphate 

changing into the sul- 
phite (a) (calc, from 7) 0*0159 0*0329 0*0190 0*0259 

g. Sodium thiosulphate 

changing into the sul- 
phate (diff. between 2 


and 8) 0*0337 0 05 14 0*0370 0*0435 

10. Ratio of 8 to 9 .. . . 1 : 2*1 1 : i*6 1 : 2*0 1 : 1*7 

Mean, z : 2. 


(a) From the equation 21 4 Na 2 S 0 3 + H 2 0 * 2HI + Na 2 S 0 4 
we see that two atoms of iodine are equivalent to 
to 1 molecule of sodium sulphite, which is now in 
its turn equivalent to 1 molecule of sodium 
thiosulphate. 

Hence we find that 2 molecules of sodium sulphate are 
always produced together with 1 molecule sodium sul-. 
phite. Perhaps we have no other way of understanding 
this reaction than by supposing it to take place in two 
successive stages. The first is the catalytic decomposition 
of the thiosulphate into sulphite and sulphur, where the 
ozone effects no oxidation at all ; thus — 

3N a 2 S 2 0 3 * 3N a 2 S03 + 3§ • * - * . 7 * 
Then follows the second stage, in which only two out of 
the 3 molecules of sodium sulphite are acted upon by 
ozone, so that the reaction may be expressed as follows : — 

2 Na 2 S 0 3 1- 20 3 = 2Na 2 S0 4 +202 ... 8. 
Since we know the amount of ozone necessary to effect 
the oxidation of thiosulphate, as shown in (9, V.), into. 
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sulphate, we can calculate the amount of the oxidised 
thiosulphate per grm. ozone, thus : — 

Table VI. 


Analysis of Milk and Milk Products 


No. Ozone, 

Sodium thiosulphate 
changed into the 

Sodium thiosulphate 
per grm. ozone. 

in grm. 

sulphate, in grm. 

in grms. 

I . * O'OZOI 

0*0337 

3*34 

2 . . 0-0173 

0*0514 

2*97 

3 .. o*oiz r 

0*0370 

3*33 

4 . . 0*0139 

°'° 43 S 

3*13 


Mean 


i : 3'ig 


per 


Calculated for z molecule sodium thiosulphate 
molecules ozone, as may be deduced from Equation 8, we 
have the ratio i : 3*29, which is really in good accord with 
the experimental ratio. 

Combining now the two Equations 7 and 8, we establish 
the following to account approximately for the whole course 
of the reaction of ozone with sodium thiosulphate 

3Na 2 S30 3 + 2O3 = 2N a a S 0 4 «f N a*S 0 3 -f- 2O2 4-3S . g. 

(To be continued). 


IMPROVING THE QUALITY OF ALUMINIUM. 

Aluminium is a very useful metal, although it is so cora- 

S veiy new to us ; but like other metals it has its 
, which we seek to neutralise by alloying it with 
other materials, since the action of heat upon it does not 
effect any desirable changes therein, as is the case with 
steel. 

. Among the experiments that have been made in the way 
of alloying are those with cobalt, the results of which have 
not become very generally known, and which are 
especially interesting when the action of this alloy is 
increased by the addition of tungsten and molybdenum. 
Scientific researches into the chemical relation of alu- 
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ANALYSIS OF MILK AND MILK PRODUCTS.* 

The methods employed for the analysis of milk and milk 
products are, in the main, those published and, recom- 
mended by tbe United States Department of Agriculture. 
In tbe case of some of the determinations, however, it 
has been found that the desired information may be 
obtained through simpler and more rapid procedures than 
those of the official methods. 

The following determinations are regularly made : — 
Total solids, ash, fat, casein, lactose, and number of 
bacteria per cubic centimetre. 

The Determination of Total Solids.— A sample of about 
5 grms. is weighed into a flat aluminium dish and 
evaporated to constant weight in a water-jacketed air- 
bath heated to boiling temperature. The final weighing 
must be made very rapidly to avoid absorption of water 
from the air. 

Ask . — About 20 grms. of samples are weighed into a 
tared platinum dish, 6 cc. of nitric acid (sp. gr. 1*42) 
added, and the whole evaporated to dryness on the water- 
bath. The residue is finally ignited at the lowest possible 
temperature in an electrically heated muffle until the 
carbon is completely burned out, leaving a white ash. 
The whole is then cooled in a desiccator and weighed. 

Total Nitrogenous Matter . — A ' combination of the 
fficial Kjeldabl and Gunning methods is used, for whiph 
.he following reagents are required : — 

1. An accurately standardised solution of hydrochloric 
acid, of about tenth norma! strength. This should be 

tandardised by precipitation of the chlorine as silver 
ihforide, which is weighed in a Gooch crucible. 

2. A standard alkali solution (NaOH) whose value in 
erms of the above acid is accurately known. It is con- 
’enient to have these solutions exactly equivalent to each 
ither. 

In all titrations cochineal is recommended as an indi- 
cator. It is prepared as follows 3 grms. pulverised 


minium and cobalt in alloy form go to show that those cochineal is extracted for several days, with frequent 
two metals are so to say soluble in each other. Of the shakings, with a mixture of 50 cc. alcohol and 200 cc. 

distilled water, and the whole filtered. 

Pure sulphuric acid, sp. gr. 1-84, a saturated solution of 
NaOH, a solution of potassium sulphide, 40 grms. per 
litre, powdered potassium sulphate, pure mercury, and 
some small lumps of pumice stone are also required. 

Upon these reagents blank determinations should be 
are nitrogen free, or to 


various alloys that have been made and studied, the one 
with the least percentage of cobalt had one-third of this metal 
therein ; its solidifying point being somewhat above ioo° C. 

Between this compound and aluminium there is a 
“eutectic 5 ’ containing only 0*5 per cent of cobalt and 
having a melting-point lower than that of pure aluminium. 

There is also in the curve showing the melting-points of made to make sure that all 

the aluminium-cobalt alloys a decided kink at the point provide a constant correction, 

corresponding to 20 per cent of cobalt. Procedure.— A. 5 grm. sample of milk is placed jn the 

With 9 to 12 per cent of cobalt there are obtained alloys Kjeldahl digestion flask (used also for the distillation), 
that are almost tree from bubbles, although the fracture is where it is mixed with 10 grms. K2SO4 and o*66 grm. of 
somewhat coarse and crystalline ; and although the tensile mercury, and 25 cc. of cone. H a S 0 4 added. The mixture 

strength is not much above that of pure aluminium the heated gently until frothing ceases, and then digested at 

alloy is more readily turned and polished, &c., and much the full heat of the naked Bunsen flame until colourless or 
more resistant to atmospheric influences. These alloys nearly so, and a short time after that point is reached, 
are still quite light and much more workable than pure This should require less than two hours, a much shorter 
aluminium. The lack of tensile strength is due to (he time than either of the official methods, 
coarse crystalline fracture, but this may be improved by the When the digestion is complete, the flask and contents 
addition of tungsten (which the Germans call “wolfram **) axe allowed to cool, and the solution diluted to 200 cc., a 
and molybdenum, so that by the help of these an alloy with few pieces of pumice being added to prevent bumping and 
but a small percentage of cobalt has three times the 25 c C; of K a S solution to precipitate the mercury. The 


tensile strength of aluminium, and is also malleable and 
ductile. These alloys run about 0*8 to x*2 per cent 
tungsten, 8 to xo per cent cobalt, the rest aluminium. 

The more cobalt these alloys contain, the less readily 
can they be rolled, bat the greater their tensile strength ; 

■a ikit. L* L L._l. „ . ° ’ 


- - --> precipitate the mercury 

acid is then neutralised and the ammonia liberated by the 
addition of 60 cc. of the strong alkali solution, the solution 
being poured down the side of 4 he inclined flask so that it 
may not mix with the acid solution. The flask is con- 
nected with the block tin condenser by means of a bulb 


so that those with high cobalt percentage are better for tube to prevent any of the alkali solution from being 
castings, the poorer ones better for forging and rolling, carried over mechanically, and the end of the delivery 
The alloys of molybdenum, cobalt, and aluminium run tQ be of the condenser placed under the surface of 40 cc of 
from o*6 to z per cent molybdenum, 9 to 10 per cent toe N/10 acid in an Erlenmeyer flask. When all* 


, . * U49JT AiC 

inferior to the corresponding tungsten-cobalt alloys.— 
Chemical Engineer , xyiii., No. 5. (From Metal Industry .) 


* of analysis used in the laboratories of the Armour Institute 

>f Technology. From tbe Chemical Engineer, xviii., Nq. i« 
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assure the elimination of all ammonia. At this point the 
delivety tube is disconnected, the flask removed, and its 
contents titrated with the standard alkali. The net 
volume of acid solution times the factor gives net volume 
of N/ to acid which is equal to vol. of N/io NH 3 and of 
N/ro nitrogen which has a strength of i cc. =0*0014 grm., 

so cc. N/ro acid used x_o-ooi 4 x IOO . cent N . 

Wt. sample 

Per cent nitrogen x 6-38 = per cent nitrogenous com- 
pounds. 

It is frequently desirable to determine pure casein as 
well as total nitrogenous substances. Casein may be 
determined in the following way ; — 

z. A sample of zo grms. of the fresh milk is made up 
to 100 cc. with water at 40° to 42 0 C. in a beaker. To 
this is added at once 1*5 cc. of a 10 per cent solution of 
acetic acid. The solution is stirred and allowed to stand 
for from three to five minutes, when it is decanted through 
a filter, the precipitate washed several times by decanta- 
tion, using cold water, and finally transferred to the filter 
and the washing completed. The precipitated case in may 
run through the filter at first. In this case, the filtrate 
should be returned to the filter until it is perfectly clear. 
The precipitate obtained is run for nitrogen by the method 
described for total nitrogen. 

Per cent nitrogen x 6*38 « per cent casein. 

The difference between the total nitrogenous material 
and the casein is approximely equal to the albumen. 

Fat, — For this determination two methods are given *. — 

1. The Babcock method. 

2. A gravimetric method. 

1. The Babcock fat test requires a special apparatus, 
consisting of a centrifuge capable of about 1000 revolu- 
tions per minute, and properly graduated bottles and 
pipettes. 

A sample of 17*6 cc. of the thoroughly mixed sample of 
milk is pipetted into the test bottle and 17*6 cc. of com- 
mercial H3SO4fsp.gr. 1*82—1*83) added. After mixing 
the solution is whirled in the centrifuge for four minutes. 
Hot water is added up to the neck of the bottle and the 
bottle whirled for one minute, and finally bailing water 
again added until the layer of fat comes within the scale, 
and the whole again whirled for one minute. The readings 
on the scale give per cent of fat direct. 

2. The gravimetric method for fat is carried out as 
follows : — 

A paper coil is prepared by rolling strips of thick filter 
paper, 2*5 by 23 inches, into solid rolls. Such paper coils 
may also be purchased prepared for use. They should be 
thoroughly extracted with ether before use. 

About 6-8 grms. of milk is weighed in a weighing 
bottle, and about 5 cc. of this absorbed into the paper 
coil, care being taken to keep one end of the same dry. 
A second weighing of the bottle and the milk remaining 
gives the weight of the sample, which should be about 
5 grms. The sample is dried thoroughly in a water- 
jacketed air-bath, and is then extracted in a Soxhlet or 
similar type of extraction apparatus for several hours with 
petroleum ether.- After 6 hours the ether is evaporated off 
and the fat weighed. 

Lactose . — The determination of lactose or milk sugar is 
most conveniently made fa y means of the polariscope, such 
as is used in sugar analysis, and which reads percentage 
of cane-sugar direct. Lacking such an instrument, the 
gravimetric method is satisfactory, though somewhat 
longer. 

1. Optical Method . — For this a sugar polariscope or 
saccharimeter is employed, whose normal weight for 
sucrose is 26*048 grms. 

By using a constant, exact weight of sample based upon 
the specific rotary power of pure lactose, it is possible to 
make the polariscope read percentage direct. 

To get the exact weight, it is best to determine the 
specific gravity of the milk, either by the Westphal 
balance or by a delicate hydrometer, and then measuring 


accurately the volume corresponding to the sp. gr. in the 
appended table : — 

Table for instrument whose normal weight for sucrose 
is 26*048 grms. : — 


Sp. gr. 

Volume of milk, 

z *024 • * . * . 

64-30 . 

1*026 

64-40 

Z *028 a • • • . 

.. .. .. 64*15 

I *030 . a mm * 

. . . . . . 64*00 

1*032 .. .. . 

63*90 

1*034 * * • ■ * 

. . . . . . 63*8 

1*035 

637 


The volume indicated from the table is run into the 
flask that corresponds to the instrument in its graduation, 
and to it is added 30 cc. of a mercuric iodide solution 
(33*2 grm. KI, 13*5 grms. HgCl 2 » and 20 cc. glacial acetic 
acid dissolved in 640 cc. of water), the whole made up to 
the mark of the flask and mixed thoroughly. It is then 
filtered through a dry filter, a portion put into the polari- 
scope tube and the readings made. 

100 ram. tube reads per cent direct. 

200 mm. tube reading is divided by 2. 

400 mm. tube reading is divided by 4. 

2. Gravimetric Method, — This depends upon the 
reducing action of lactose upon alkaline copper tartrate 
solutions, the weight of Cu 2 0 formed being a function of 
the weight of lactose present. Tables of weights of sugars 
corresponding to given weights of Cu a O may be found in 
any of the works upon sugar analysis, food analysis, and 
kindred subjects. ' 

The solutions used is Soxhlet’s modification of Fehling’a 
solution, made as follows : — 

1. CUSO4.5H3O, 34*639 grms. dissolved in water and 
made up to 500 cc. 

2. KNaC 4 H 4 06 (Rochelle salts), 173 grms. and sodium 
hydroxide 50 grms. made up to 500 cc. 

These solutions are mixed volume for volume just before 
use. 

3. A half normal solution of NaOH. t 

25 cc, of milk are diluted with 400 cc. of water, 10 cc. 

of above described copper sulphate solution and 8*8 cc. of 
the half normal sodium hydroxide solution added. The 
mixture must be acid at the point and still contain copper 
in solution. The whole is then diluted to exactly 500 cc., 
mixed thoroughly, and filtered through a dry paper. 

Lactose is now determined upon aliquot parts of this 
solution as follows : — 

Fifty cc. of the mixed copper reagent (half-and-half of 
copper sulphate and Rochelle salts solutions) are heated to 
boiling, 100 cc. of the prepared sugar solution added, and 
the whole boiled for six minutes. The red precipitate of 
Cu 2 0 is thrown on a tared Gooch crucible, washed with 
hot water, then with alcohol, finally with ether, and dried . 
to constant weight at ioo°C. Weight Cu 2 0x 0*8883= weight ‘ 
Cu. , 

From the weight in mgrms. of Cu, the corresponding , 
weight of lactose is taken from the table, which may be 
found in any work upon commercial organic analysis, ; 
food analysis, or from Bull, 107, U.S. Department of ] 
Agriculture. 

25 cc. xjp-jgr- _ weight sample of rhilk. 

Wt. of lactose (from table) cent lactose. 

Wt. sample 

Bacterial Count, - No milk analysis is complete without - 
a count of the bacteria. For this purpose 1 cc. of the 
sample is measured into a sterile flask with a sterile - 
pipette, and diluted to 500 cc. with sterile water. One cc. 
of this solution is taken in a fresh pipette and again diluted 
to 100 cc. 

Six tubes of nutrient agar are placed in hot water, the 
agar melted, and then allowed to cool to 40° C. 

One cc. of the low dilation is placed in each of three * 
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sterile Petri dishes^ properly marked. Three samples of 
the high dilution are similarly prepared. The agar from 
the tubes is then poured into the dishes, care being taken 
to allow as little exposure to the air as possible, and the 
solution and agar mixed by gently flawing the contents of 
the dish back and forth. The agar is allowed to set and 
the dishes are then inverted and incubated at a temperature 
of 38° C. for twenty-four hours, when the number of 
colonies is counted in each. 

Average of counts for the first dilution multiplied by 
500 gives bacteria per cc. of the original milk, and for 
the second dilution the number of colonies is multiplied 
by 50,000. 


THE SCIENTIFIC WEEK. 

(From Our Own Paris Corresponding, 

Notes on Henri Poincare. 

Prof. Paul Appel, Dean of the Faculty of Science, has 
just published a notice on Henri Poincarl in the Scientific 
Bulletin of the University of Paris. Poincard, says Prof. 
Appel, studied at the Lycdeor Public School of Nancy. He 
was an excellent pupil, whose intelligence, sagacity, and 
instructive mind were at an early age remarked by his 
masters. He passed the examination for the degree of 
Bachelor of Arts on August 5th r 1871, with the note 
“good.** He was received Bachelor of Science on 
November 7th, 1871. 

Floquet, the present Dean of the Faculty of Science 
of Nancy, has communicated the official report of this 
examination to M. Appel. In this report it is seen that 
Henri Poincard obtained to note o for the written com- 
position of physics and the note 2 (out of a maximum of 
5 points) for the written composition of mathematics. 
Undoubtedly, says M. Appel, this o and this 2 will be 
noticed a little maliciously. The eminent physicist, 
mathematician,’ and philosopher, Henri Poincare, was, 
indeed not very brilliant in his examinations. The fact 
is not of a nature to diminish our scepticism concerning 
the examination for the Bachelor’s degree. 

At the end of 1873 Poincare won the first prize for 
mathematics at the general competition of all the Parisian 
Boys* Colleges ; he was received first at the competitive 
examinations for the entry to the Polytechnic School, and 
fifth for the Higher Normal School. This last fact, joined 
to the plucking of Galois, theyoung French mathematician, 
who died at the early age of 24 years, and who failed to 
pass the entry examination to the Polytechnic School, 
was also not of a nature to diminish the scepticism of the 
learned men concerning competitive examinations — 
artificial proofs whose results are often belied in after life. 

Action of Chloride of Calcium in the Curdling of 
Mile. 

M . Luidet has studied the action of chloride of calcium 
in the curdling of raw and of cooked milk. He shows 
that the caseines solubilised by the elements of the serum 
phosphates, citrates, alkaline chlorides, lactoses, &c., lose 
their solubility when under the influence of chloride of 
calcium, the alkaline phosphates are transformed into in- 
soluble phosphate of calcium, and the alkaline citrates are 
changed into citrate of calcium, in which the * caseines are 
insoluble. Moreover, the bicalcic phosphate that is formed 
is dissociated in the midst of the water into tricalcic and 
monocalcic phosphate. This latter attacks the lime which 
was dissolved by the caseines and makes them more soluble, 
reforms some bicalcic phosphate which is dissociated in 
its turn, and so on until all the lime is transformed into 
insoluble phosphate, which is found again on the curd. 
The addition of chloride of calcium increases thus the 
quantity of curds, at the expense of the solubilised caseines 
in the serum, and augments the tenor of this latter in 
phosphate of calcium ; the chloride of calcium, if too much 
has not been put in, will disappear, and in the curds there 


will only be found chloride of sodium and phosphate of 
calcium, which are the normal elements of cheese. 

Dangers of Fire from Incandescent Lamps. 

Concerning the burning of the theatre of Stettin,. M. 
Boje has been requested to examine if the cause of the fire 
might not be attributed to portable electric lamps. To 
this intent he supplied each type of protector with lamps 
with carbon filaments of 16 candles, 220 volts, and by 
turns wrapped them in stuffs of cloth, wool, silk, and linen, 
so as to isolate them as much as possible from the air. A 
glass tube plunged in the mass rendered it possible to 
follow the variations of temperature in the neighbourhood 
of the lamp. In the case of two lamps the cloth stuff 
caught fire after twenty-five minutes contact with the 
ampullas, and after thirty minutes without touching the 
glass. The light woollen, silk, and cotton stuff took fire 
when in contact with the bulbs at the end of five to fifteen 
minutes. The heating was such that the ampulla itself 
became softened and broke. The two other lamps wrapped 
up in towels caused burns at the end of thirty minutes and 
two hours and forty minutes. The highest temperature 
noted was 213° C. 

One lamp was experimented upon by enclosing in a 
box with wooden shavings. These took fire at the end of 
three hours. This experiment demonstrates clearly that 
' all portable lamps actually in use may become dangerous 
! when they are furnished with ampulla with carbon fila- 
ments of 16 candles, 220 volts. As a counter-proof, the 
author has made the same trials with the same envelopes, 
but supplied with ampullas with metallic filaments of- 16 
and 50 candles. The combustion was still possible with 
the ampullas of 50, 32, and 25 candles ; only the lamp 
with a metallic filament of 16 candles was unable in any 
case to bring about combustion. The highest temperature 
noted (149 0 C.) was observed with the No. 1 covering, 
and the lowest ioo° with covering No. 4. 

The Lighting of Paris. 

11 Light, light,** cried Goethe when dying, and this cry 
uttered by the great poet on his dying bed seems to have 
been heard by the succeeding generations of nearly a 
century past. Never was the love of light so great as it 
has been during the last few years. After the still some- 
what weak light of the fishtail burners, the electric lamp 
with carbon filaments made its appearance. It was con- 
sidered as a great progress. But the systems of lighting 
were improved. The Auer mantles were a new triumph for 
gas lighting. The electric lamps with metallic filaments 
came next, and the struggle between gas and electricity 
continues interminably. 

The lighting of the public streets has followed the 
progress of private lighting. At the present time the City 
of Paris is experimenting on two processes of lighting ; one 
electric, the other based on the employment of compressed 
ges. In the Avenue de TOpera, lamps with staples invented 
by the French engineer Bardon, throw out floods of light. 
The carbons are replaced by electrodes of steel or made 
of crystallised substances. On the Place de la Republique 
and the Boulevard Raspail there are powerful lamps fur- 
nished with mantles and fed by gas under pressure. A 
quite recent statistic, drawn up by M. Lauriol, chief 
engineer of the lighting service of Paris, shows that the 
lighting power of the apparatus which are used for public 
lighting amounts to about 7,000,000 candles per twenty- 
four hours. The quantity of gas employed in twenty-four 
hours for public lighting exceeds 91,600 cubic metres. For 
the private service the consumption (lighting and force) 
amounts to 1,140,000 cubic metres. The quantities of 
electricity employed in twenty-four hours is 13,000 kilo- 
watts for public lighting and 154,000 kilowatts for private 
lighting. The hours of most intense lighting vary according 
to the season. It is, however, noticed that the maximum 
consumption of electricity takes place about 6 o’clock in 
winter. The maximum consumption of gas takes place 
about 8 o’clock in summer, r 




Ca A?g?^. Some Curious Atomic Weight Relations . 95 


Besides these figures enormous quantities of electricity 
are consumed by manufactories who produce their own 
currents, as well as that consumed by companies of public 
transport, such as the Metropolitan Underground Railway, 
the lines of electric tramways, and also the large stores 
who have their own electric installations, &c. 


NOTICES OF BOOKS. 


Treatise on General and Industrial Organic Chemistry . 
By Dr. Ettore Molinari. Translated from the 
Second and Enlarged Italian Edition by Thomas H. 
Pope, B.Sc., A.C.G.I., F.I.C. London : J. and A. 
Churchill. 1913. 

Both theoretical organic chemistry and its industrial 
applications are treated in this book, which is a first-rate 
work of reference for the technical student. The economic 
aspects of the subject are taken into consideration, and 
practical ideas as to cost of production, &c., are constantly 
put before the student. Discrepancies between practice 
and theory are carefully pointed out, and the conclusions 
which the author has drawn relating to some disputed 
points are clearly stated. Metric weights and measures 
have been preserved in the translation, but prices are given 
in English currency. It is perhaps rather invidious, in 
view of the general excellence of the work, to point out 
that the use of small print and of very copious footnotes 
makes the reading of the book rather fatiguing, and in 
some cases, while the meaning is clear the translation is 
awkward, as, for example, in w Drink causes the direct 
or indirect death of about 45,000 people. 


Petroleum . By Sir Boverton Redwood, Bart., D.Sc., 

F.R.S.E., Assoc. Inst. C.E., F.I.C. Third Edition. 

London : Charles Griffin and Co., Ltd. 1913. 

The third edition of this work, which is undoubtedly the 
most exhaustive in the English language on the subject of 
petroleum, has been issued in three volumes. The author 
has had the assistance of many distinguished collaborators, 
including Mr. W. H. Dalton, Mr. L. V. Dalton, Prof. 
V. B. Lewes, Major A. Cooper-Key, and others, in 
revising the text and bringing the bibliography down to 
date. The division into sections originally adopted is still 
preserved, and the book gives a comprehensive and 
detailed account of the sources, nature, uses, properties, 
and testing of petroleum and allied products, while the 
legislative enactments relating to the subject are repro- 
duced in full, and with the bibliography occupy a large 
part of the third volume. 


Elementary Agricultural Chemistry . By Herbert Ingle, 
B.Sc. Second Edition. London : Charles Griffin and 
Co., Ltd. 1913. 

This book will be found a useful introduction to the 
study of scientific agriculture by those whose knowledge of 
chemistry is very limited. A short summary is given of 
the principles of inorganic chemistry, which is as complete 
and clear as can reasonably be expected in view of the 
magnitude of the subject and the very limited amount of 
space which can be devoted to it. The author has had a 
specially wide experience of agricultural work in South 
Africa, and pays a good deal of attention to the problems 
and conditions met with there and in sub-tropical and 
tropical regions generally, so that Colonial readers and 
future colonists may find the book better suited to their 
needs than a text-book based upon English or European 
practice only. The second edition has been thoroughly 
revised, and a few errors and omissions have been 
rectified. 


Industrial Poisdhing . By Dr. J. Rambousek. Trans- 
lated and Edited by Thomas M. Legge, M.D., D.P.H. 
London Edward Arnold. 1913. 

Much work on industrial poisoning has been done on the 
Continent, and the author of this book has a very extensive 
knowledge of the subject, which he has now placed at the 
disposal of the public. 1 be scope of the book fe wide, and 
in the words of the preface it is “ intended for all who are, 
or are obliged to be, or ought to be interested in industrial 
poisoning.” Short accounts) are given of various processes 
which are known to have injurious effects upon the health 
of the workers engaged in them. Some important recent 
cases are discussed, with full particulars, but the text is 
not overloaded with historical facts. The symptoms of 
poisoning by different agents are described, and preventive 
measures are very comprehensively treated, while social 
and legislative precautions taken in Germany and else- 
where are given full consideration. The translating and 
editing has been efficiently performed, and the translator 
has added some useful notes. 


CORRESPONDENCE. 


SOME CURIOUS ATOMIC WEIGHT RELATIONS. 

To the Editor of the Chemical News, 

Sir, — Several years ago I pointed out some curious 
relations between the atomic weights of argon, iron, 
bromine, and silver (Chemical News, c., 37). It may be 
of some interest to note that the same characteristic 
relations may be extended to a similar series of elements, 
which leads one to the supposition that an inactive gas, of 
atomic weight 9*75, exists. 

The following table shows such an extension : — 

At. wts. Differences. At. wts. Differences. , 

[Ar- 39*9! 

° 16 («) 

Ar= 39 9 .... (?) - 9*75 

16 4925 

8 ( 4 ) 18 6 (6j) 

Fe= 559 .... Co =■ 59*00 

4 («) 9'3 («i) 

Br« 79‘9 .... I -126*92 

28 77*25 

Ag— 107*9 .... Tl«204*i7 

2 fl — b ; 2h = c, zai ** 6 X . 

a + i + e » 28. 01+&1 « 28- 

Notes. — The intervening active elements between argon 
and iron * 6 or 7 ; between iron and bromine - 8 ; be- 
tween bromine and silver — 9. Similarly, the elements 
between 41 9*75 ” and cobalt - 20 or 21 *, between cobalt 
and iodine - 22 or 23 ; between iodine and thallium - 24 
or 25. Uncertainty exists as regards the exact number of 
intervening elements, or the numerical or chemical order 
that should be observed in counting some of them. . The 
value “ 9*75 ” was arrived at by a curve method described 
in the citation above. The continuation of the right-hand 
series would lead to an argon analogue of atomic weight 
about 21*7. The above atomic weight values of the 
known elements arein practical agreement with the present 
experimental values. Not knowing the exact values of the 
decimal fractions of a z and b the idea of the greatest 
possible symmetry in these values, relative to the whole 
numbers, is shown by giving them the repeating 
characteristics indicated, which is obviously in accordance 
with the scheme of geometrical progression involved. 

The significance of these relations rests partly upon the 
close similarity of the parallel elements. The nearest 
related element to iron is undoubtedly cobalt. Similarly, 
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bromine has its nearest higher analogue in iodine. Silver 
is more difficult to match in the same way, but from the 
following considerations thallium is perhaps eligible for 
the place. I will quote respectively from (i) Bloxam’s 
“Chemistry,” 1895, p. 432; {2} Senter’s "Inorganic 
Chemistry,” 1911, pp. 472—473? (3) Mellor’s “Modern 
Inorganic Chemistry,” 1912, p. 637 : — (1) . . . “ But 
thallium appears to be more nearly related to another 
monatomic -metal; silver, by the sparing solubility of its 
chloride and the insolubility of its sulphide.” ' (2) “The 
thallous salts resemble those of the alkalis, inasmuch as 
the hydroxide and carbonate are soluble in water, whilst 
the relatively slight solubility „ of the tballous halides 
recalls the silver halides. ~ In its trivalent compounds 
thalham resembles aluminium and gold . . . thallic 

iodide, TII3 ... is isomorphous with the tri-iodides 
of rubidium- and caesium.” (3) “The physical properties 
of the metal (thallium) closely resemble lead, and its com- 
pounds are related to aluminium, gallium, and indium, 
much as gold is related to the alkali metals, and mercury to 
zinc and cadmium. Thallium forms a series of thallous 
salts similar in properties to mercurous and silver salts. 
The thallic salts are not very stable, and they behave some- 
what like the auric salts.” 

Mention should be made of the work of Tutton {Proc. 
Roy. $oc., Nov. 25, 1909, abstracted in Chemical News, 
c., 298) “On the Relation of Thallium to the Alkali 
Metals ” 

From the above it will be seen that the introduction of 
thallium in the special series here shown is not purely an 
arbitrary procedure. 

There is probably no final and absolute system of classi- 
fication that is satisfactory from all points of view, there- 
fore different special groupings should be studied, as they 
may lead to a better understanding of elemental relations. 

A letter of mine in the Chemical News (cvii., 311), and 
the papers referred to therein, have a bearing on the inactive 
elements of low atomic weight indicated by the above 
scheme.— I am, &c. t 

F. H. Loring. 

(P.S. — The alkali metals stand next to the inactive 
gases, and, if thallium is ailed to the former, its neigh- 
bouring element, mercury, should have some properties in 
common with the latter. This is the case in so far as 
Thomson’s “ positive ray ” experiments bring mercury into 
line with the argon gases. Mercury is comparatively 
inert when its liquid state is taken into account, as soft 
metals are usually very active chemically). 


CHEMICAL NOTICES FROM FOREIGN 
SO URCE S. 

Note. — All degrees of temperature are Centigrade unless otherwise 
expressed. 

Compies Rendus Hebdomadaires des Seances de V Academic 
des Sciences . Vol. clvi., No. 22, June 2, 1913. 

1 -Benzoyl- a-Phenyl-Ai-Cyclopentene. — Edouard 
Bauer.— When sodamide acts upon i-benzoyl-2 phenyl* 
Ax -cyclopen tene the reaction is the same as with benzo- 
phenone. Two sets of crystals are obtained, one melting 
at 135° and the other at 23°. The former are the amide of 
2-phenyl-Ax-cyclopentene-x-carbonic acid, the other pro- 
duct being benzene, while the crystals melting at 23° are 
x-phenyl- Ax -cyclopentene. 

Researches on Carpiline. — E. Leger and Ferdinand 
Roques. — When carpiline is heated to 140° with water in 
sealed tubes for ten hours two new bases are obtained, one 
solohle and the other insoluble in cold water. The former 
is Pyxnan's pilosinine, and the latter anhydropilosinine. 
Pvman supposes that carpiline has a constitution like that 
of pilocarpine, the group C6H5— CHOH— replacing the 


C2H2 group of pilocarpine. Probably it contains the 
group C6H5— CHOH-CH, which, under the influence of 
heat, splits into CfiH 5 -COH and CH 2 . At the same time 
by the loss of water it gives the group C6H5 — CH = C, 
which is present in anhydropilosine. 

Berichte der Deutschen Chemischen Gesellschaft . 

Vol. xlvi., No. 8, 1913. 

Activation of Chlorate Solutions by Osmium. — 
K. A. Hofmann, O. Ehrhart, and Otto Schneider. — 
Traces of osmium tetroxide convert neutral chlorate solu- 
tions into strong oxidising agents, and the authors’ experi- 
ments show that this action is due to the addition of 
chlorate to the osmium tetroxide and the formation of a 
substance of high oxidation power. 

Preparation of Molybdenum and Tungsten Car- 
bides. — Siegfried Hiipert and M. Ornstein. — Molybdenum 
and tungsten carbides can be obtained by treating the 
powdered metals with methane or carbon monoxide at 
high temperatures. The limits of the absorption of 
carbon correspond to simple stocbiometric proportions* In 
the case of molybdenum the limiting values correspond to 
Mo 2 C for 6oo° and iooo°. At 8oo° the composition varies 
between MoC and M02C3. Tungsten is converted into 
W 3 C 4 by carbon monoxide at iooo°, and at 8oo° by 
methane-hydrogen (1:1) into the carbide, WC. The 
carbides are also obtained if the trioxides are used instead 
of the metals. 

Mutual Expulsion of Metals from their Phenyl 
Compounds. — Siegfried Hiipert and Gerhard Gruttner. 
— By simple replacement of mercury in organic com- 
pounds alkyl derivatives of beryllium, magnesium, 
aluminium, zinc, and phenyl derivatives of magnesium and 
aluminium can be obtained. Cadmium exhibits only a 
very slight tendency to form organic compounds, although 
the authors have obtained cadmium diphenyl Cd(C6H 5 )2. 
Magnesium halogen alkyls can be used to prepare com- 
pounds of less electropositive metals, such as tin, lead, 
and mercury. The sensitiveness of phenyl compounds 
towards air and water increases with increasing atomic 
weight and increasing electronegative character of the 
metal in question. 

Arsenious Compounds. — A. Micbaelis and Arthur 
Schafer. — The compounds of arsenic often possess a 
higher molecular weight than the corresponding nitrogen 
compounds. In order to see whether this held good for 
arseno-benzene and arseno- toluene the authors determined 
their molecular weights (the former by the rise of the 
boiling-point of a benzene solution, and the latter by the 
lowering of the freezing-point of a phenol solution). The 
formulae were thus found to be CgHs.AsiAs.C&Hs and 
C7H7.As-.As.C7H7 respectively, and the arsenious com- 
pounds are the true analogues of the azo-compounds. 

Determination of Nitric Oxide and Oxygen Gaso- 
metrically. — Gabriel Klinger. — Nitrogen trioxide is formed 
when nitric oxide comes into contact with oxygen or air, 
and in presence of caustic potash potassium nitrite is 
formed. Oxygen can be determined by means of nitric 
oxide, or the latter by means of oxygen by passing the one 
gas into a pipette containing dry potash, then introducing 
the other gas, and after a few seconds determining the 
absorption by the KOH. The equation is 
4NO + 02 = 2N a 0 3 , and thus four-fifths of the contraction 
represents the NO and one fifth the oxygen. 

Calcium Boride. — E. Wedekind. — Calcium boride can 
be prepared by heating a mixture of finely-powdered 
calcium borate and metallic calcium (3 : 5) in a vacuum. 
The boride thus obtained is a crystalline light brown 
powder of sp. gr. 2*11. It conducts electricity, and 
electrodes made of it undergo partial oxidation, giving 
a mass which is as hard as diamond. It is partially 
oxidised when heated in air. It is stable towards acids 
(with the exception of nitric acid), and also towards liquid 
alkalis, but is decomposed when fused with potash or soda. 
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addition of chloroform* In the case where chloroform 
was added, a few drops were shaken into the solution, just 
as is the case where it is added to prevent bacterial action 
while the solution is standing. The results are given in 
Table III. 

Table III .—Determination by Lime Method of Nitric 
Nitrogen Present in Solution to which Known Amounts 
of Nitrate was Added. 

Nitric Nitric nitrogen found (mgrms.). 

Sample nitrogen / — — , ~ TT — , ' 

No. added, ist trial, and trial. 3rd trial. 4th trial. Average. 

Without Chloroform . 


I. 

none 

none 

none 

none 

none 

none 

2. 

1*0 

0 *88 

0*90 

1*0 

0*82 

0*90 

3- 

i*5 


1*50 

i*53 

1*43 

I’49 

4* 

2-0 

2-0 

2*0 

2*05 

2*00 

2*Ol 

5- 

3° 

3*0 3*05 32 

With Chloroform . 

3/15 

3*10 

1. 

none 

none 

none 

none 

none 

none 

2. 

1*0 

0*29 

0*32 

0*40 

0*55 

o*39 

3* 

i*5 

0*52 

0*70 

0*63 

0*78 

o-66 

4- 

2*0 

0*84 

1*10 

0*92 

1*08 

o*99 

5* 

3*0 

0*69 

1*20 

1-15 

1*52 

i‘i 4 


These results show conclusively that in the absence of 
chloroform concordant results were obtained by this 
method, and that practically all of the added nitrate could 
be accurately recovered. When, however, chloroform 
was added to the solution containing the nitrate and cal- 
cium hydroxide, it was impossible to obtain concordant 
results, and the amount of nitric nitrogen found had no 
apparent relationship to the amount of nitric nitrogen 
actually present. It may thus be seen that the chloroform 
in the presence of calcium hydroxide very materially inter- 
feres with the accurate determination of the nitric nitrogen. 

The discussion so far has had to do only with the deter- 
mination of the nitrates in solution. The soil factor must 
be considered. Accordingly, it was decided to determine 
the nitric nitrogen content in two soils, one a very rich 
hothouse soil, the other a field soil, poor m nitric nitrogen. 
The nitric nitrogen was determined by the lime method 
both with and without chloroform. .The results obtained 
are recorded in Table IV. 

Table IV . — Comparative Determination of Nitric Nitrogen 
in a Soil . 

Sample Soil rich Soil poor 

No. in nitrates, in nitrates. 

Without Chloroform . 

1. Lime 1 grm. per 50 grms. of soil 27*0 0*36 

Lime 1 grm. per 50 grms. of soil 27*5 036 

With Chloroform . 

7. Lime and chloroform 22-5 0 22 

8. Lime and chloroform . * .. .. 22*0 0*14 

Again the marked influence of chlorine is demonstrated. 
In the rich soil where chloroform and lime are used there 
is a loss of 5 mgems. of nitric nitrogen, while in the soil 
poor in nitric nitrogen there is a loss of over 50 per cent of 
the nitrates, and, furthermore, the results obtained are not 
concordant. 

It is seen, therefore, that the lime method is highly 
desirable for use in soils rich in nitrates and organic 
matter, since a clear solution is thus obtained and there is 
no interference in the determination of the nitrates, pro- 
vided chloroform is not also used. 

Ionic chlorine has a marked influence on the determina- 
tion of the nitrates in the solution whether the ionic chlorine 
is derived from the chlorides of the soil or by decomposition 
of the added chloroform. The result obtained also indi- 
cated clearly that chloroform should not be added to the 
soil extract obtained by the lime method . — Journal of the 
American Chemical Society , xxxv., No. 5. 
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ON THE NITRILE OF FUMARIC ACID AND 
THE PREPARATION OF METHYL MALEATE. 

By EDWARD H. REISER and L. McMASTER. 

In the synthesis of fumaric and maleic acids from acetylene 
by means of the iodides and potassium cyanide the nitriles 
of the acids were not isolated. Subsequently E, H. Keiser 
and J. j. Kessler (Am, Chem . Journ ., xlyi., 523) obtained 
the nitrile of fumaric acid by heating fumaramide with 
phosphorus pentoxide. The long slender needles that 
formed as a sublimate undoubtedly had the composition of 
| fumaric nitrile. They had a pleasant odour, and when 
! treated with alkalis gave off ammonia. In short, the 
behaviour of the substance was such as one would expect 
from a cyanide. Difficulty was experienced, however, in 
trying to convert the fumaric nitrile into fumaric acid. 
This was no doubt due to the fact that the quantities 
worked with were small. We have now prepared the 
nitrile in larger quantities, and have succeeded in con- 
verting it back into fumaramide and into fumaric acid, thus 
establishing, beyond all doubt, its constitution. 

This conversion -was found to take place readily by 
means of an alkaline solution of hydrogen dioxide (Ber. t 
xviii,, 355), the action taking place according to the 
equation : — 

CHCN . CHCONH* 

II +2H2O z — II + 0 *. 

CHCN CHCONH3 

The fumaramide thus formed was then transformed into 
fumaric acid by warming with dilute caustic potash. 

Twenty-five hundredths grm. of fumaric nitrile was 
treated with 25 cc. of a 3 per cent solution of hydrogen 
dioxide, and the liquid made faintly alkaline with a few 
drops of caustic soda solution. There was a rapid evolu- 
tion of oxygen, and after a short time a white precipitate 
separated. This was removed by filtration, and was found 
to be insoluble in cold water, in alcohol, and ether, but was 
soluble in hot water, thus showing the properties of 
fumaramide. In determining the melting-point, it became 
black at 232 0 , and melted completely at 267°. For the 
sake of comparison. a sample of fumaramide was prepared 
from diethyl fumarate by the action of ammonia, ana this 
behaved in the same way as that obtained from the nitrile. 
The melting-point of fumaramide is given by Curtius and 
Koch at 232° “with carbonisation *• (Joum. Prakt. Ckem., 
xxxviii., [2], 478). Hell and Poliakow give it at about 
266° ( Ber xxv., 643). With a second specimen of the 
fumaramide made from the nitrile we found that at 233 0 
the substance became black, and at 267° it melted sharply. 

The fumaramide thus made from fumaric nitrile was 
then hydrolysed by warming upon the water-bath for one 
hour with dilute caustic potash. All odour of ammonia 
was then gone, and the solution was allowed to cool, and 
was then neutralised with dilute nitric acid. Silver nitrate 
was added, and a white precipitate of silver fumarate was 
formed. This was filtered, washed, and dissolved in dilute 
ammonia, and re-precipitated by again neutralising with 
nitric acid. The precipitate, alter filtering and washing, 
was dried at ioo°. On analysis the following result was 
obtained : — 

0*0628 grm. substance gave 0*0543 K rm - AgCl. 

Ag calculated for C 5 H 2 0 4 Ag2 . ■ 65*4 

Ag found.. .. 65*1 

The dried salt deflagrated like gunpowder when heated, 
this being one of the characteristic properties of silver 
fumarate. It was also insoluble in boiling water, a fact 
which distinguishes it from silver maleate. 

Another portion of fumaramide made from the fumaric 
nitrile by means of hydrogen dioxide was saponified by 
alcoholic potash. As the amide is only slightly soluble in 
absolute alcohol, the Solution was boiled for sixteen hours. 
It was then filtered and evaporated to remove the alcohol, 
water added, and the alkali neutralised with nitric acid. 
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The silver salt was then precipitated, washed, dried, and 
analysed. 

' 0*1016 grm. substance gave 0*0877 g rm * AgCl. 

Ag calculated for C 4 H 2 0 4 Ag 2 . . 65*4 

Ag found 65*0 

Dimethyl Maleate . — This ester has heretofore been made 
By the action of methyl iodide upon silver maleate. We 
have succeeded in preparing it from methyl alcohol, maleic 
acid, and sulphuric acid.' Five grms. of maleic acid, 50 cc. 
of methyl alcohol, and 2 cc. of concentrated sulphuric acid 
were boiled for four hours under an inverted condenser. 
The liquid was then poured into an evaporating dish, and 
the alcohol allowed to evaporate. The residue was stirred 
ujj with barium carbonate, and allowed to stand in contact 
with it for several days. Ether was added to the mixture, 
and the solid matter separated by filtration. The ether 
was removed from the filtrate by evaporation, and the thick 
oily residue, consisting of dimethyl maleate, was distilled. 
Its boiling point was found to be 203°. A small quantity 
of a solid melting at 102° was found in the condenser ; 
this was dimethyl fumarate. That the clear distillate 
was dimethyl maleate was proved by adding bromine water 
to a portion of it. On standing a white solid crystalline 
compound was obtained. This was re-crystallised from 
its solution in ether. It melted at 102°, and had all of the 
properties of dimethyl fumarate. - 
We have also studied the action of ammonia upon 
dimethyl maleate. When a mixture of the ester and 
ammonia solution was allowed to stand several days, the 
oil gradually dissolved, but no precipitate of amide was 
formed as in the case 6f the dimethyl * fumarate. On 
evaporating slowly, after the ammonia and water were 
removed* thick yellowish oil remained, which became semi- 
solid When it was stirred, and was very difficult to detach 
from the platinum dish in which it was contained. A 
portion of it, when heated, acquired a red colour. Another 
portion, when mixed with phosphorus pentoxide, gradually 
became hot, and a9 the mass turned black a white sub- 
limate came off which was condensed in an inverted funnel. 
This sublimate melted at from 135 0 to 138°, and may have 
been the nitrile of maleic acid. A third portion was 
warmed with caustic soda, and ammonia was given off. 
In all probability this thick glue-like mass was the amide 
of maleic acid . — American Chemical Journal, xlix., No. 2. 


REACTIONS OF OZONE WITH CERTAIN 
INORGANIC SALTS.* 

By YOSHITO YAMAUCHI. 

(Concluded from p. 92). 

II. Reactions of Ozone Investigated according to this 
Method (continued). 

4. Thallous Nitrate . — Schonbein first studied the oxida- 
tion of thallium or thallous hydroxide by ozone in the 
presence of water (Journ, Prakt , Chem ., 1864, xciii., 36; 
1865, xcv., 470). Scbdne applied this reaction to the quantita- 
tive analysis of ozone (J Ber., 1880, xiii., 1508),. making use 
of test-paper soaked in thallous hydroxide solution, where 
the depth of the colour of the thallic oxide formed should 
vary according to the amount of ozone present. Lamy 
settled the composition of thallic oxide, dried at xoo 0 , to be 
T1 2 0 3 .H 2 0 (Ann, Chim , Phys,, lxvii., [3], 385), while Rabe 
claims to have obtained the anhydrous oxide T1 2 0 3 by 
oxidising an alkaline solution of a thallous salt with 
hydrogen peroxide (Zeit, Anorg, Chem,, 1906, xlvtii., 428). 

According to the author’s experiments, the water in the 
thallic oxide seems never to be equal to one molecule, as 
was shown by Lamy. So it may be urged that hydrated 
thallic oxide is very liable to lose its water in part even 
when dried beloW xoo°. He also determined as usual the 
amount of thallic oxide precipitated equivalent to the 
*” * American Chemical Journal, xli*., No. 1. 
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ozone used, from the results of which the equation for the 
reactions could be well established. 

An ammoniacal solution of thallous nitrate was taken 
for the purpose of experiment. An aliquot portion, after 
being introduced into the tube containing ozone, was 
shaken vigorously for a few minutes only. The voluminous 
brown precipitate was then washed, collected on a weighed 
filter, dried in an air-bath below zoo°, and finally weighed. 
The results of the experiment are given in Table VII. 

Table VII. 


No. 

Ozone, 

Thallic oxide precipitated 
by the action of 

Thallic oxide 
per grm. ozone, 


in grm. 

ozone, in grm. 

in grms. 

z .. 

0*0206 

0*1038 

5*04 

2 * • 

0^0151 

0*06x8 

4*09 

3 •- 

0*0201 

0*0952 

474 

4 .. 

0*0147 

0*0750 

5*zo 

5 • • 

0*0139 

0*07x6 

5‘i5 

6 .. 

0*0182 

0*0857 

47i 

7 •• 

o*o 139 

0*0635 

4*57 



Mean 

1 : 4*77 


If the reaction be represented as follows : — 

2TIOH 4*20 3 = Tl 2 0 3 4-H 2 0-|-20 2 • • zo, 

and the oxide be considered to retain no water at all, then 
the ratio of ozone to the oxide formed is z : 476, in good 
accord with the experimental data. 

Now, in the hope that the composition of thallic oxide 
might be better established, the author converted 0*5096 
grm. of well dried oxide into thallic chloride, added a 
certain quantity of potassium iodide, and then determined 
the amount of iodine liberated from it. The amount of ■ 
thallium equivalent to iodine was calculated from the 
equation — 

T1CI 3 +3KI*T1I »-3KCl-fI a . . II, 

and then re-calculated to thallic oxide, T1 2 0 3 , with no 
water, as 0*4970 grm. The loss of weight from the 
original 0*5096 grm., about 2*4 per cent, may be due to 
some quantity of water still retained. 

That the oxidation of a thallous salt by ozone goes on 
rapidly and completely, and that the thallic oxide thus 
formed can be very easily weighed, affords surely another 
very convenient method lor the gravimetric determination 
of ozone in contrast to that of Schone (loc, cit,). It is 
then only necessary to take proper care to dry the oxide 
always at a constant temperature, in order to have the 
water regularly expelled. 

5. Mercurous Ni trate, —According to Mailfert (Comptes 
Rendu s , 1882, xciv., 860), mercurous salts in solution are 
easily oxidised by ozone partly to mercuric salts, which go 
into solution, and partly to basic salts, which remain 
undissolved. 

The author examined the action of ozone on mercurous 
nitrate in the presence of an excess of nitric acid, and 
found that the oxidation takes place, though very slowly 
and incompletely, there remaining always some odour of 
ozone. The formation of basic salts was not perceived, 
because there was present much excess of nitric acid. 

The amount of the mercuric salt formed was determined 
from the quantity of the unchanged mercurous salt 
remaining, which was precipitated and weighed in the 
form of chloride. The results of the experiments are 
given in Table VIII. 

Table VIII. 

Mercurous nitrate Mercurous nitrate 


No. 

Ozone, 
in grm. 

oxidised by ozone, 
in grm. 

per grm ozone, 
in grms. 

x .. 

0*0X00 

0*0919 

9*19 

2 .. 

0*0066 

0*0614 

9*30 

3 •• 

0*0x08 

0*1090 

10*09 

4 .. 

0*0X10 

o*iio.i 

10*01 

5 " 

9*0090 

0*0807 

9*63 



yiezn .... t. 
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Calculated for the equation— 

HgajNO^Ja -f HgO 4 * Hg(N 03)2+02 . • 12, 

. the ratio of ozone to mercurous nitrate is 1 : 10*94, 
wherein the difference from the 'experimental data shows 
the incompleteness of the reaction. 

6. Ferrous Ammonium Sulphate (Schonbein, Liebig's 
Ann . Ohm.* 1854, Imix M 293, makes the statement that 
the ferrous salt is oxidised by ozone to the ferric state) . — 
A solution of this salt was treated in the usual manner 
with ozone, and the amount of oxidised salt was deter- 
mined by subtracting die unchanged ferrous salt, as deter- 
mined with potassium permanganate, from the total 

naantitv of ferrous sail; oncrinflllv taken. The ratio of the 


4. Formation of thallic oxide from a thallous salt by 
ozone occurs very rapidly and completely. It may surely 
be utilised as a gravimetric method in the quantitative 
determination of ozone. 


ozone to the oxidised salt was found from the following 
data : — 

Table IX. 

Ferrous ammonium Ferrous ammonium 

No. 

Ozone, 
in gnn. 

sulphate oxidised by 
ozone, in gnn. 

sulphate per grm. 
ozone, in grins. 

X .. 

0*0023 

0*0332 

14-43 

2 .. 

O'OIXX 

0*1484 

* 3’37 

3 •• 

0*0047 

0*0666 

14*17 

4 

0*0064 

0*0809 

13-64 



Mean .. 

. 1:13-65 


Calculated for die equation,— 

UFe(NH 4 ) a (S04) a +a- 

~Fe&(S&t) z + 2 fKB 4 hSOt+O z . . . * 3> 
the ratio is x : 11*83. The difference between the experi- 
mental ratio and die theoretical must be due to the 
simultaneous action of ordinary oxygen, as we have seen 
in the case of stannous chloride. 

7- TeUuruus Oxide (cf. Mailfert, Compter Rendus , 1882, 
xciv.i 1186}.— By passing ozone into tellnrous oxide sus- 
pended in water, no appreciable amount of oxidation 
products could be detected. 

8- Titanium Dioxide *— Since titanium dioxide dissolved 
in concentrated sulphuric acid is very easily oxidised by 
hydrogen peroxide, the author made certain tests as to 
Whether it is also oxidised by ozone. The results, however, 
were always negative. 

9. Ckloropalladious Acid.— According to L. Wohler and 
King {Zeit. Anorg. Chem.,igo^, xlvi., 327), oxidation of 
this compound by ozone takes place in the followin, 
manner;— 

H a PdCI 4 + 4 H 2 0 +Oj«Pd(OH) 4 + 4 HCI+ H*0+0 a 14, 

But, as there was found no convenient way of distinction 
between the paliadic and paUadious compounds, the author 
could not apply his method to test the correctness of the 
above equation. 

Summary. 

x. As the concentration of ozone differs with every pre- 
paration, all methods of determining the concentration | 
through the consumption of the gas must involve using up 
the preparation ; i.*. f when the concentration is known, 
the preparation no longer exists. The method of its 
determination by direct weighing is also not convenient. 

The author has therefore contrived a new method of 
dividing one sample into two parts, and of determining the 
concentration of the one by measuring that of the other bv 
analysis. J 

2. So far as the author could determine, ozone seems to 
be decomposed according to the equation 0 3 »30 only in 
the case of the oxidation of stannous chloride. The 
decomposition goes on, however, usually as follows:— 

03»O a "f-O. 

Principles auric 

place two reactions, in w P hich ftewone seems first to *? 1‘ T?,. W8r ® by solution of weighed 

cause the catalytic decomposition of the thiosulphate and sium chlorL? d “ hy , r0 , c , hl ° ric acid and potas- 

ttato be able to effect a partial oxidation of thesulphite addition of aifeVntif 

precipitate, which was then dissolved in hydrochloric acid. 


VOLUMETRIC DETERMINATION OF GOLD. 

By VICTOR LENHER. 

It has been shown that sulphurous acid is capable of 
reducing auric chloride to aurous in the presence of certain 
other salts (yourn . Am. Chern . Soc. t 1913, xxxv., 546). 
Through the agency of this reagent it is possible to 
estimate gold volometrically easily and accurately. 

In the following work a sulphurous acid solution was 
prepared by evolving sulphur dioxide from sodium acid 
sulphite by means of hydrochloric acid, and, after washing 
the gas, conducting it into repeatedly distilled water. The 
strength of the sulphurous acid necessarily varied from 
time to time, due to its gradual oxidation. Its strength 
varied from 0*005 gina. Au to 0*002 grin. Au per cc. Sul- 
phurous acid solution requires frequent standardisation, 
owing to its ability to slowly oxidise by absorbing oxygen 
from the air in the container and pass over into sulpnuric 
acid. After a large amount of experimentation under widely 
differing conditions the idea of using a permanganate 
solution as a convenient standardising solution was 
abandoned. Working under the most favourable con- 
ditions, it has not been found possible to obtain results 
having an error lower than 1 per cent between per- 
manganate and sulphurous acid. 

The most reliable method of standardising sulphurous 
acid is through the agency of iodine. It is entirely 
immaterial for the methods to be described whether the 
sulphurous acid solution is standardised on a known 
weight of iodine in potassium iodide, or whether solid 
potassium iodide is dissolved in „ water acidulated with 
sulphuric or hydrochloric acid and. a definite amount of 
standard permanganate introduced. As a precaution both 
of the methods indicated were used continuously, and in 
addition a gold solution whose content had been deter- 
mined gravimetrically was also used as a standardisation 
check on the sulphurous acid solution. 

1. Auric chloride when treated with potassium iodide 
liberates iodine according to the equation — 

AuC 1 3 + 2KI - AuCl + 2KCI + 1 2 . 

The iodine thus liberated can be titrated in presence of 
excess of potassium iodide by means of standard sulphurous 
acid. Starch can be used as the indicator. 

2. Auric chloride can be treated with excess of a strong 
solution of magnesium chloride, then with potassium 
iodide, and the liberated iodine titrated with sulphurous 

( acid. 

. 3* Auric chloride when treated with potassium bromide 
yieMs bromine thus AuCl 3 + 2 KBr~ AuCl+aKCl + Br*. 
The liberated bromine can be titrated with a solution of 
sulphurous acid. 

4. Auric chloride treated with magnesium chloride and 
potassium bromide similarly liberates bromine, which can 
be titrated with sulphurous acid. 

.5- Auric chloride when treated with magnesium chloride 
gives a yellow colour, which can be decolorised by titra- 
tion with sulphurous acid. 3 

6. Auric emoride and sodium chloride give a yellow 
colour which by sulphurous acid can be titrated to the 
colourless or aurous state. 
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Unless precautions of this character are taken the gold 
solution will either contain some free chlorine, on the one 
hand, or some metallic gold will separate on the other, 
when an attempt to remove the free chlorine by evapora- 
tion to , dryness, pr nearly to dryness, is made. Evapora- 
tion of. a pure auric chloride solution, even on the water- 
bath, causes the production of a small amount of aurous 
chloride, which on subsequent dilution gradually changes 
to metallic gold and auric chloride. By the treatment 
of metallic gold with hydrochloric acid- and potassium 
chlorate followed by the ammonia and hydrochloric acid 
treatment, an auric solution can be satisfactorily obtained. 

Series i. 

Definite, amounts of gold chloride, prepared in the 
manner indicated, and acid with hydrochloric acid were 
treated in a dilution of ioo cc. with about 3 grms. of 


potassium iodide, and the iodine liberated was titrated 

with a standard solution of sulphurous 
following results:* 

acid with the 

NO. 

Au taken (gnn ). 

Au found (grm.). 

Error. 

x. 

0*0395 

0*0395 

— 

r 2. 

0*0439 

0*0438 

-0*0001 

3* 

0*0878 

0*0876 

— 0*0002 

4- 

0*1098 

0*1092 

- 0*0006 

5- 

0*1107 

~o*no8 

+0*0001 

6. 

0*2289 

0*2289 

— 

7* 

04395 

0*4397 

+ 0*0002 

8. 

0*7301 

0*7302 

Series 2. 

+ 0*0001 


Gold chloride solutions were treated with an excess of 
a saturated . solution of magnesium chloride, potassium 
iodide was added, and the-titration by means of sulphurous 
acid effected in a dilution of xoo cc. 


No. 

Au taken (grm.). 

Au found (grm.). 

Error. 

9 - 

0*0439 

0*0440 

+0*0001 

10 . 

0*0878 

0*0879 

+0*0001 

XI. 

o*io6x 

0*1063 

+0*0002 

12. 

0*2653 

0*2652 

-0*0001 

13 - 

0*5305 

0*5298 

-0*0007 


Series 3. 


Known amounts of gold chloride solution were treated 
with excess of a saturated solution of magnesium chloride. 
The yellow colour of the auric chloride is considerably 
deepened by the addition of magnesium chloride. When 
sulphurous acid is added from the burette, the solution is 
bleached progressively until colourless. N 0 other indicator 
is necessary. 


No. 

Au taken (grm.).' 

Au found (grm.). 

Error. 

14. 

00439 

0*0438 

-0*0001 

15* 

0*0439 

0*0440 

+0 0001 

16. 

0*2289 

0*2289 

— 

17 * 

0*2289 

0*2289 

*—• 


In numbers 14, 15, and 16, 25 cc. portions of aunc 
chloride solution containing a small amount of hydrochloric 
acid were treated with sufficient excess of concentrated mag- 
nesium chloride to bring the volume to, 100 cc., and 
titrated. In No. 17 conditions were the same, except that 
20 cc. of concentrated hydrochloric acid were present, 
showing that a considerable amount of free hydrochloric 
acid does not materially affect this titration of auric 
chloride in presence of magnesium chloride. 

Series 4. 

Fifty cc. of the slightly acid solution of auric chloride 
were brought to a volume of 100 cc. with a saturated solu- 
' tion of sodium chloride, and titrated to a colourless state 
by means of sulphurous acid. 


No. 

Au taken (grm.). 

Au found (gnn.).- 

Error. 

x8. 

0*0439 

0*0438 

-0*0001 

19. 

0*2289 

- 0*2289 



In all of the above titrations a decided excess of alkaline 
salts was present, and at this point the reaction of 
sulphurous acid was studied on auric chloride solutions 
containing free hydrochloric acid, but no salts. In such 
a gold solution sulphurous acid not only does not show a 
distinct bleaching effect but metallic gold is thrown out of 
the solution with ease. 

Series 5. 

Gold chloride containing a small quantity of hydrochloric 
acid was brought to a volume of 100 cc., 3 to 5 grms, of 
potassium bromide were added, and the red colour of the 
free bromine was titrated to colourless by means of 
sulphurous acid. 


No. 

Au taken (grm.). 

Au found (grm.). 

Error. 

20. 

0*0439 

0*0439 

— 

21. 

0*0439 

0*0440 

+ 0*0001 

22. 

00439 

0*0438 

-0*0001 

23- 

0*0878 

0*0876 

—0*0002 

24. 

0*2289 

0*2289 

— 


Series 6, 


' Auric chloride solutions were treated with 3 to 5 grins, 
of potassium bromide, and made up to 100 cc. with a 
strong solution of magnesium chloride. The red colour of 
the free bromine was titrated to colourless by sulphurous 


acid. 

No. 

Au taken (grm.). 

Au found (grm.). 

Error. 

25. 

°’°439 

0*0440 

+0*0001 

26. 

o*xo6x 

0*1063 

+0*0002 

27. 

0*2653 

0*2655 

+0*0002 


In the application of the above methods, the gold is 
originally usually in the metallic form. In order to dis- 
solve the metal either chlorine water or hydrochloric acid 
and potassium chlorate are convenient solvents. The 
excess of the oxidising agent cannot be removed by 
evaporation on account of the production of some aurous 
chloride. " The free chlorine can be advantageously removed 
by addition of ammonia until a permanent precipitate 
forms, acidulating with hydrochloric acid, and heating to 
re- dissolve the precipitate formed by the ammonia. On 
cooling, 3 grms. of potassium iodide are added, and titra- 
tion is effected by a standard solution of sulphurous acid, 
using, if desired, starch as the indicator; or, instead of 
using potassium iodide, the solution can be treated with 
potassium bromide or with excess of sodium chloride and 
titrated by sulphurous acid, journal 0/ the American 
Chemical Society , xxxv.. No. 6. 


THE ACTION OF THIONYL CHLORIDE ON THE 
OXIDES OF METALS AND METALLOIDS. 

By H. B. NORTH and A. M. HAGEMAN. 

The action of thionyl chloride oh oxides of metals and 
metalloids has been studied but little. The first research 
of this nature appears to have been made by Lenber and 
North (Journ. Am, Chem. Soc., tgoy, xxix., 33),. who in- 
vestigated the reaction of thionyl chloride on selenium di- 
oxide in 1907. This work was followed in 1908 by a study 
of the reaction on tellurium dioxide by Lenber and Hill 
(Ibid,, 1908, xxx., 738). In xgio North (Ibid,, igio, xxxii., 
184) investigated the reaction of thionyl chloride on both 
the red and yellow varieties of mercuric oxide. 

In each of the above mentioned investigations reaction 
was found to proceed readily at elevated temperatures, 
with the formation of the chloride of the metal and the 
corresponding production of sulphur dioxide. The re- 
actions were carried out in sealed glass tubes. 

In 19x1 Darzens and Bourion (Comptes Rendus , xgn, 
cliii., 270) investigated the reaction of thionyl chloride on 
a number of Oxides, chiefly those of rare earths. They 
foun4 that with ThO*, La 3 0$, Sm*0 3 , ZxO z , and CraOjthe 
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corresponding chlorides were formed, while V 2 0 5 yielded 
the oxychloride VOCU, and W 0 3 gave a mixture of the 
two oxychlorides, WO2CI2 and WOO4. T1Q2 gave a 
peculiar compound which they supposed to be a solpho- 
chloride, and Gd 3 0 3 gave a mixture of chloride and oxy- 

It is very probable that Darzens and Bourion made no 
examination of the by-products formed, inasmuch as no 
mention was made of them and equations were not given 

for the reactions. , 

. In general, the action of thionyl chloride on an oxide ot 
a metal results in the formation of a chloride of the metal 
and the liberation of sulphur dioxide. This reaction can 
be represented by the following general equation in which 
“M w represents a divalent metal 

MO + SOCla « MCla-fr SO a . 

There are cases, however, for which this type equation 
does not hold. For example, with a metal having two 
series of salts, the lower oxide, when treated with a 
decided excess of the reagent, gives rise to the higher 
chloride ; hence the reagent appears to act first as a 
chlorinating agent and then as an oxidising agent. If 
M M* in the above equation represents a metal which is 
tetravalent as well as divalent, the reaction first proceeds 
as above with the formation of the dichloride ; and tfiis 
compound is then oxidised to the tetrachloride, according 
to the equation— 

3MCIZ+4SOCI2 * 3MCI4 +2S0a -f SaC^. 

By combining the two equations we obtain the following 

3MO+7SOCla — 3MCI4 4 * 5 ^ 0 *+ 

In such an oxidising reaction, the by-products are always 
sulphur dioxide and sulphur monochloride. 

All of the reactions to be described in this paper were 
carried out in sealed glass tubes, and with one or two ex- 
ceptions a temperature of 150— 200 s was employed. In 
each experiment about 1 grm. of the oxide, carefully 
dried, was treated with an excess of the reagent. All of 
the oxides were as pure as could be obtained. 

Zinc Oxide.— Zmc oxide and thionyl chloride were 
heated together in sealed glass tubes for several hours at 
150® without any apparent change in appearance. How- 
ever, when the tubes were opened considerable pressure 
due to sulphur dioxide was noted. The white powder was 
well washed with carbon disulphide, dried, and weighed. 
It was then dissolved in water containing a few drops of 
nitric acid* Determination of chlorine and zinc proved 
the compound to be anhydrous zinc chloride, ZnCl 2 ; hence 
the reaction undoubtedly proceeded according to the equa- 
tion 2TnO + SOCU-ZnCla+SOz. Judging from the fine 
state of division, it is probable that anhydrous zinc chloride 
is only slightly soluble in thionyl chloride. 

Cadmium Oxide . — Thionyl chloride was found to have 
no a ctio n on cadmium chloride in the cold, but when heated 
at 200® in sealed glass tubes the brown colour of the oxide 
gradually disappeared with the simultaneous production of 
a white non-crystalline compound. This proved upon 
analysis to be cadmium chloride, CdC^ 5 hence 
the reaction proceeds according to the equation 
CdO 4- SOC!*** CdCl 3 + SO a . It is evident that cadmium 
Chloride, like zinc chloride, is at best only slightly soluble 
in thionyl chloride and liquid sulphur dioxide. 

Arsenic Trioxide . — In the case of arsenic trioxide the 
reaction proceeds In the cold and the oxide gradually goes 
into solution. It was naturally thought that the reaction 
follows the equation AS2O3+3SOCI2 = 2ASCI3+3SO2. 
Inasmuch as arsenic trichloride is a liquid and remains 
mixed with the excess of thionyl chloride and liquid sulphur 
dioxide, a quantitative separation is difficult. Furthermore, 
although arsenic trichloride boils at 130® and thionyl 
chloride at 78®, separation by fractional distillation is 
difficult owing to the small quantities of material used. A 
single fractionation was made, however, the portion boiling 
below 128® being rejected and that boiling between 128 s 
and 13a 0 being retained. The latter was examined quali- 


tatively, and was found to contain arsenic in the tnvalent 
form in addition to considerable chlorine. From this it 
was assumed that the above equation is correct, and that 
arsenic trichloride was formed. 

Other experiments were performed in which a decided 
excess of thionyl chloride was employed at a temperature 
of 2oo°, but these, upon examination in the manner 
described above, gave the same tests; hence they un- 
doubtedly contained the same compound. 

Antimony Trioxide.— Antimony trioxide was found to 
react immediately with thionyl chloride at the ordinary 
temperature with liberation of considerable heat. The. 
oxide dissolved completely in the reagent, but upon 
cooling white crystals of antimony trichloride separated. 
The reaction proceeds according to the equation 
Sb20 3 +3S0Cl2-2SbCl 3 + 3S0a. 

Other experiments were made in which a large excess of 
thionyl chloride was used, and the tubes were sealed and 
heated at 150° for several hours. Upon cooling,- no 
crystalline deposit was formed ; hence it was supposed 
that the excess of thionyl chloride had oxidised the 
antimony chloride to pentachloride according to the 
equation 3SbCl 3 4-4S0Cl 2 =» ^SbC^ 2SO2 + S2CI2 ; ot, 
representing the entire reaction by a single equation, 
3Sb 3 0 3 f iySOCla — 6SbCl5+ 13SO2 + 2S2CI2. The liquid 
contents of the tubes were examined carefully and were 
found to contain pentavalent- antimony, sulphur dioxide, 
and sulphur monochloride ; hence the authors are confident 
that the reaction proceeds according to the equations given 
above. No attempt was made to separate the products 
quantitatively. 

Bismuth Trioxtde. — Bismuth trioxide, in contrast to 
arsenic and antimony trioxides, was unattacked by the 
reagent at the ordinary temperature, but after heating for 
several hours at 150—200® the formation of small 
white crystals was noted. These crystals analysed to 
BiCl 3 ; hence reaction proceeds according to the equation 
Bi 2 0 3 + 3SOCI2 =* 2BiCl 3 + 3SO2. 

Ferric Oxide . — Although ferric oxide is not at all attacked 
by thionyl chloride at the , ordinary temperature, when 
heated at 150° the reaction proceeds readily with the forma- 
tion of anhydrous ferric chloride in large green hexagonal 
plates, which by transmitted light- are red in colour. 
The ’ reaction evidently proceeds as follows : — 
FeaOi+sSOCla-aFeC^+bSOat. Judging from the size 
of the crystals, it is evident that anhydrous ferric chloride 
is exceedingly soluble In thionyl chloride at elevated tem- 
peratures. In all respects the crystals appear to be 
identical with those obtained by the action of thionyl 
chloride (North and Hageman, yourn. Am. Chem. Soc 
sgia, xxxiv*,8go) and sulphuryl chloride (North, Bull. Soc. 
Cftim ign, [4], ix., 646) on metallic iron. 

Glucinum Oxide . — Glucinum oxide was found to be un- 
attacked by thionyl chloride even after tubes containing 
the oxide and reagent bad been heated at 200° for thirty 
hours. 

Calcium Oxide and Strontium Oxide. — Neither calcium 
nor strontium oxide were found to be attacked by thionyl 
chloride at temperatures up to 200°. 

Magnesium Oxide . — Magnesium oxide, which had been 
strongly ignited and cooled over sulphuric acid, was heated 
with thionyl chloride for twenty-four hours at a temperature 
of 150— 200°. The white powder, which to all appearances 
had not changed, was well washed with carbon disulphide, 
dried, and weighed. Analysis showed it to be MgCl 2 ; 
hence reaction evidently proceeds according to the equation 
MgO + SOClz - MgCla + SO a . 

Two other samples of magnesium oxide, which were 
tested without previous blasting, were found to react readily 
at slightly elevated temperatures, due, undoubtedly, to the 
presence of considerable magnesium hydroxide. 

Silver Oxide.—- Silver oxide was found to be unattacked 
by the reagent in the cold, and even after heating for 
several hours at 150° reaction had apparently not taken 
place, inasmuch as the brown powder appeared to be un- 
I changed. The tubes were opened, the brown powder w_as 
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well washed with carbon disulphide, dried, and examined 
qualitatively. It was found to contain a trace of silver 
chloride. It is possible that the reaction proceeded to a 
slight extent and that the silver chloride formed, due to 
its insolubility in the reagent, served to protect the re- 
mainder of the oxide. 

Cupric Oxide. — Cupric oxide was not attacked by the 
reagent at the ordinary temperature, but after the tubes 
containing the two were heated at a temperature of 200° 
for several hours, they were found to contain a brownish 
green non- crystalline powder. This substance was washed, 
dried, and analysed, and was found to be anhydrous cupric 
chloride, CuCl 2 ; hence the reaction took place according 
to the equation CuO +• SOCl 2 * CuCl 2 4 - S 0 2 . 

Cuprous Oxide . — Cuprous oxide, like the higher com- 
pound, was found to react with thionyl chloride at about 
200°, and the product formed was cupric chloride, CuCl 2 . 
Inasmuch as the reaction is one of oxidation as well as 
chlorination, it was thought that it proceeds according to 
the equation Cu 2 0 f 4S0Cl 2 *»2CeCl 2 +S 2 Cl 2 f S 0 2 . When 
the tubes were opened they werfe found to contain sulphur 
dioxide and sulphur monochloride in addition to the excess 
of the reagent ; hence the equation above is undoubtedly 
correct. 

Aluminium Oxide , Chromic Oxide , and Tin Dioxide . — 
These compounds were entirely unattacked by thionyl 
chloride, even after being heated with the reagent at 200° 
for hours. This is not surprising, however, inasmuch as 
these compounds are little attacked by reagents in general, 
especially after having been highly heated. 

As mentioned at the beginning of this paper, Darzens 
and Bourion state that chromic oxide is changed to the 
chloride by thionyl chloride at elevated temperatures, 
though they make no mention of the temperature employed. 
It is possible that the oxide used by Darzens and Bourion 
may have been made at a correspondingly low temperature, 
or it may possibly have contained a trace of pioisture. 
The authors of this article have been absolutely unable to 
bring about even the slightest reaction between chromic 
oxide and thionyl chloride at temperatures up to 200 0 .— 
Journal of the American Chemical Society , xxxv., No. 4. 


PHOSPHATIC FERTILISERS.* 

By Prof. W, PALMAER. 

In order to meet the ever growing demand of agriculture 
for phosphate fertilisers, chiefly the following preparations 
. are at present produced Acid phosphate, basic slag, bone 
meal, bicalcic phosphate, which are here given in the order 
corresponding to the amount produced, acid phosphate 
being the phosphate fertiliser most largely produced, the 
annual output amounting to about 10,000,000 tonsr. 

- Bicalcic phosphate so far has been produced only in 
small quantities, the production in Germany and France, 
for instance, during 1910, amounting to about 5000 tons 
for each country. To date this product has been obtained 
only a9 a by-product in the manufacture of glue, in 
the process when bone is soaked in diluted hydrochloric 
acid, whereby the main product in the manufacture, the 
glue substance, remains undissolved, while a solution of 
bone phosphate is obtained as a by-product. This is 
turned to account by precipitation with lime, by which 
means bicalcic phosphate is obtained. 

On the other hand, it is a long while ago since it was 
first proposed to obtain bicalcic phosphate as the chief 
product from every kind of raw phosphate in the same 
way, viz., by extracting the raw phosphate with hydro- 
chloric acid and precipitating the solution thus obtained 
with lime. This method would have the advantage that 
one could make use of very poor and otherwise valueless 
1 raw phosphate, provided it does not contain too large a 

♦ Paper presented at Eighth International Congress of Applied 
Chemistry. From the Chemical Engineer , xviii., No. 1. 


proportion of any useless soluble compound, such as car- 
bonate of lime. In the production of acid phosphate, on 
the other hand, one can not utilise raw phosphate with a 
lower percentage than about 50 per cent bone phosphate, 
since owing to the admixture of gypsum the percentage in 
the acid phosphate ot available phosphoric acid is only 
about half that of the raw phosphate’s percentage of phos- 
phoric acid, and consequently consideration of freight 
charges for the prepared article excludes the use of a raw 
material in which the percentage is low. 

However, it has been found that the price of hydro- 
chloric acid has been too high for the adoption of this 
method. This in its turn is due to the fact that the pro- 
duction of hydrochloric acid according to the old methods 
entailed the sacrifice of sulphuric acid. 

But the case is different if the acid is produced in such 
a way that a suitable salt, for instance, perchlorate of 
sodium, is electrolysed with a diaphragm, so that free 
acid is generated in the anode chamber and a solution of 
caustic alkali in the cathode chamber. With an electro- 
lysing tension of 4I volts and 80 per cent current efficiency 
it is easy to calculate that in order to produce the kilogrm. 
equivalent of acid 182 horse-power hours are required, 
whereby the alkali necessary for the precipitation of the 
bicalcic phosphate is obtained at the same time without 
additional cost in the cathode chamber. If we assume 
that one electric horse-power can be obtained for 10 dols. 
a year— -the usual price in many parts of Europe, and pre- 
sumably in many places in America — then the cost of the 
equivalent of 1 kilogrm. of acid amounts to about 24 cents, 
the alkali being obtained at the same time ; while with the 
old method lime had to be purchased. There is no outlay - 
for material beyond what is caused by spilling, &c., as 
the electrolyte regenerates, as will be seen from what 
follows. 

If we assume that the price of 1 ton of chamber acid 
with 65 per cent H 2 S 0 4 is 5 dols., we shall find that the 
cost of the kilogrm. -equivalent of H 2 S 0 4 (49 kgrms.) is 
about 38 cents. 

This calculation consequently shows that provided the 
remaining outlay for the electrolytic process can be kept 
within reasonable limits, it should be assured of success, 
especially as it allows of the utilisation of otherwise 
valueless raw phosphate or refuse. 

This calculation was the basis of my investigations, the 
object of which was consequently to try to make the 
method economically feasible, chiefly by finding a suitable 
electrolyte, and by constructing a serviceable electrolyser. 

As in the process there is no consumption of chemicals, 
beyond loss by spilling, &c., the cost of the sulphuric 
acid used in producing acid phosphate is replaced by the 
cost of the electric power. The economic result of the 
method depends therefore in the first place on the price of 
I the power. 

Before entering upon detailed descriptions a general 
survey of the method will be of advantage. 

General Features of the Method. 

In an apparatus expressly constructed for the method, a , 
solution of chlorate or perchlorate of sodium is electro- 
lysed. In the anode chamber an acid is thereby generated . 
— chloric or perchloric acid — and in the cathode chamber 
a solution of caustic soda. The electrolysis is continued 
until a certain quantity of the dissolved salt has been 
separated into acid and alkali. The anode and cathode , 
solutions are led off into separate receivers. The acid 
anode solution is then allowed to work in a dissolving 
battery upon raw phosphate, in which process the phos- 
phate is dissolved. Into the solution thus obtained the 
alkaline cathode solution is introduced, the whole being 
meanwhile kept vigorously stirred, until the liquid bears 
evidence of a slightly acidjreaction^ to obtain that result 
about half the cathode"solutionls required. In the process 
bicalcic phosphate is precipitated as a finely crystalline 
precipitation, which is drained off by filtration and washed. 
The filtrate, which contains one-third of the lime originally 
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dissolved, bat hardly any phosphoric acid, now has added 
to it the remainder of the cathode solution, which has 
previously been saturated with carbonic acid from fuel 
gas. The lime is precipitated as carbonate, which is 
allowed to settle. The solution remaining above it is then 
drawn off. The original electrolyte is regenerated by its 
means, and again enters the electrolysing apparatus. 

Of course the hydrogen, obtained as a by-product at 
the cathode in the electrolysis of the salt solution, could 
be used for making ammonia or in any other way, thus 
increasing the value of the products obtained. 

The Nature of the Electrolyte . 

With reference to the electrolyte, the salt used should 
be of such a nature that its acid may yield, in conjunction 
with lime, an easily soluble salt and of a kind which is not 
subject to change during electrolysis. 

As electrolytes, solutions of perchlorate of sodium or 
chlorate of sodium are suitable, or else mixtures of those 
salts, the presence m small quantities of other salts, fo- 
instance, chlorides, being of no account. Both these salts 
can now, since they are being produced by electrolysis, be 
had at reasonable prices. Nitrate of sodium cannot be 
used because it ts too strongly reduced at the cathode to 
nitrate, ammonia, ifec, 

. Perchlorate of Sodium is an ideal electrolyte for the 
purpose in question. On electrolysing its solution with 
a diaphragm, sodium hydrate ; s formed in the cathode 
chamber, and perchloric acid in the anode chamber, while 
hydrogen is developed at the cathode and ozooic oxygen 
at the anode. No noticeable reduction of the salt occurs 
at the cathode, nor any other change, and the solution of 
perchloric acid obtained is perfectly constant at such tem- 
peratures as occur in the electrolysing {maximum, 50° C.j. 
Furthermore, tbe salt is exceedingly easily soluble (deli- 
quescent), and thus easy to wash away. 

Chlorate of sodium is less constant in that the chloric 
add solution formed in the „ anode chamber already begins 
to decompose at 40° G., free chlorine being developed. 
Moreover, it is considerably reduced at the cathode to 
chloride. But the principal change is that the develop- 
; meat of oxygen at the anode almost ceases, because the 
chlorate there is oxidised to perchlorate. For this reason 
* start can very well be made with chlorate of sodium, 
since, though the drawbacks mentioned (the decomposing 
of the chloric add and the reduction of chlorate) appear 
at first, they soon disappear, viz., when the chlorate has 
become perchlorate of sodium. Even if you begin with 
chlorate of sodium, the electrolyte consists after a while 
of pure perchlorate, which, as has been said, suffers no 
farther change. 

The lessor perchlorate of sodium by spilling and incom- 
plete washing need not, according to our experience, be 
estimated higher than at about 1 per cent of the weight of 
the bicalcic phosphate developed. 

Another way of carrying out the process is this:— A 
solution of chloride of sodium is electrolysed so that a 
solution of caustic soda and free chlorine is, obtained. 
The chlorine is transformed in the usual way into hydro- 
chloric add, wherewith the raw phosphate is dissolved, 
whereupon a precipitate is formed with this caustic soda. 
The salt is then regenerated as before. Although common 
salt is cheaper than perchlorate ol sodium or chlorate of 
sodium, the process, by several reasons (depreciation of 
anodes, loss of chlorine, &c»), is not so advantageous. 

The Electrolysis . 

The electrolysis of the perchlorate of sodium solution 
must be carried out, as has been mentioned, in a diaphragm 
apparatus, and it is clear that the problem is to find a 
suitable anode and a suitable diaphragm. Both diffi- 
culties have been solved in a perfectly satisfactory manner, 
but for tbe present I cannot enter into details. 

The voltage has been found to amount on the average 
to 4*5 volts per cell, including loss in connections. It 
vanes somewhat, depending on the age of the diaphragms, 


the efficiency of the electrical contacts, and the tempera- 
ture of the solutions, which may vary at different times of 
the year ; but, as stated, the average voltage is 4*5. The 
polarisation amounts to 2*97 volts. 

In a diaphragm process, . where the new substances 
formed at the cathode and the anode remain in the solu- 
tion (in this case alkali or perchloric acid), the current 
efficiency continually diminishes, of course, in proportion 
as the newly formed substances begin to take part in the 
current circuit. We generally produce solutions with 
x grm.-equi valent of acid or alkali per litre, and have then 
a current efficiency of 82 per cent and a ballast of un- 
decomposed salt in both acid and alkali solutions. 


The Rase Material and its Utilisation. 

Of course, the high percentage raw phosphates used to 
make acid phosphate can be employed for tbe process, 
but it is not far such, but rather for low percentage, raw 
phosphates, at present worthless or of inferior value, that 
the process is primarily designed. Here I need only men- 
tion in illustration low percentage apatites and apatite 
waste, waste from magnetic separation of phosphoric iron 
ore, and certain low percentage phosphorites. 

As the process consists in dissolving the bone phosphate 
occurring in raw phosphate, and then precipitating bicalcic 
phosphate from the solution, the product obtained will 
always be of the same nature, irrespective of the per- 
centage of the raw phosphate. We have employed raw 
products whose percentage of bone phosphate varied 
between 20 and 88 per cent. 

Furthermore, the raw phosphate need not be finely 
pulverised, provided that the bone phosphate is not em- 
bedded in insoluble minerals and that other soluble sub- 
stances, such as certain silicates, do not occur in too great 
a quantity. We have worked with material of as coarse 
crushing as 5 cm. 

Assuming that the solution of bone phosphate is 
effected according to the formula — 

Ca 3 P*0$ f 6HCIO4 - 3Ca(CI04>a f 2H3PO4, 
then per litre of normal acid 23*7 grms. of phosphoric acid 
should be dissolved. It can be foreseen, however, that 
the reaction in contrast, for instance, to the reaction 
CaC 0 3 -f 2 HC 10 4 * Ca(C104) a + H2O + C 0 2 wiU not pro- 
ceed quantitatively, since phosphoric acid is a much 
stronger add than caxbon dioxide. We have also found 
that we must reckon with a somewhat lower figure, say, 
20 grms. P ? 0 5 or 43-6 grms. Ca 3 P a Os per litre of normal 
acid. This figure holds good provided that no other* 
bodies soluble in acids occur in the raw phosphate. 

Of such, in the first place, we must take into considera- 
tion calcium carbonate, for, as we know, it readily and 
completely dissolves in acids. As the equivalent weight 
#S/\\ OS * > k° r,c ac *^ * s 2 3 * 7 » an d for carbon dioxide 

(uo 2 ) 22, we can consequently state that 1 per cent of 
C 0 3 in the raw phosphate causes approximately the same 
consumption of acid (or of energy) as 1 per cent of P 2 0 5 , 
without giving any product of any value to speak of (the 
amount of carbonate of lime obtained as a by-product 
will, of course, be correspondingly greater). A raw phos- 
phate which contains 20 per cent of P 2 0 s (as Ca*PaOfi) 
and 2 per cent of C 0 2 (as CaC 0 3 ) consequently requires 
about 10 per cent more energy than a raw phosphate with 
the same proportion of phosphoric acid, but free from 
carbonate of lime. 

oxides (iron ores), on tbe other hand, are only dis- 
solved very slightly, We found that after twenty-fonr 
5°"? JL h „ a ^ ng i at ? e , nsnaI temperature with normal acid 
dl8S o Ve !* o{ Magnetite a quantity corresponding 
to o 24 grm. Fe 2 0 3 per litre from hematite, a quantity 
Mrraponiimg to 0-20 grm. of Fe 2 0 3 per litre, which 
amounts are of no practical importance/ 
ar M 0st silicates are, as we know, insoluble in diluted 
acids. However, silicates may occur, for instance, to- 
gether with apatite, which are so easily soluble that they 
dissolve to a noticeable degree if the acid ip in contact 




with them for any length of time after most of the phos- 
phate is dissolved. Attention must be paid to this in 
the course of the lixiviationi and the work regulated 
accordingly. 

As regards the utilisation of the bone phosphate in -the 
raw material, we can as a rule count upon extracting gS 
per cent of it, sometimes more, sometimes a little less, 
viz., when easily soluble silicate is present. 

Precipitation of the BicdUic Phosphate and Calcium 
Carbonate . 

To precipitate the bicalcic phosphate we made use, as 
before stated, of the solution of caustic soda obtained by 
electrolysis and saturated afterwards by carbonic acid, 
which is introduced into the phosphate solution by means 
of a sprayer. 

The employment of the soda solution as a precipitant, 
instead of milk .of lime, has a considerable advantage. 
Tor the fact is that as soon as the solution has become 
alkaline at any paint, bone phosphate is precipitated there 
instead of bicalcic phosphate. This once precipitated bone 
phosphate is only slowly converted into bicalcic phos- 
phate, even if the average acidity of the liquid is such that 
only bicalcic -phosphate ought to occur. At least a portion 
of the bone phosphate thns formed remains therefore in 
the precipitated bicalcic phosphate. The bone phosphate 
thus precipitated is very finely distributed, it is true, and 
is even soluble after drying in 2 per cent citric acid ; but 
it has no fertilising value worth speaking of. The phos- 
phoric acid precipitated as bone phosphate must therefore 
be looked upon as lost. 

Now, it is clear that it would he much easier to avoid 
the formation of bone phosphate if ; a sodium-hydrate 
solution, distributed in jets, were employed as the precipi- 
tant than if milk of lime was used, since in the latter case 
wo get particles of solid calcic hydrate, round which the 
solution easily becomes alkaline. ^ 

Experience also proves that in employing sodium 
hydrate, which is added until the phosphate solution re- 
mains very slightly acid or only just neutral, bicalcic 
phosphate can be precipitated so completely that only O'x 
to 0*2 per cent of ail the phosphoric acid remains unpre- 
cipitated, while 98 per cent of the phosphoric acid in the 
bicalcic phosphate is soluble in citrate, and thus only 2 
per cent of the phosphoric acid is present as bone 
phosphate. 

The precipitated bicalcic phosphate, which is micro- 
crystalline, is filtered off, washed, and dried. It thus 
forms a light pure white powder, and its proportion of 
citrate-soluble phosphoric acid amounts to 35 to 38 per 
cent, according to the completeness of the drying. 

If we call to mind that about 2 per cent of the phos- 
phoric acid>in the raw" phosphate is left behind in the 
extraction^/that no quantity to speak of remains unpre- 
cipitated, 'and that about 2? per cent is recovered as | 
precipitated bone phosphate, we shall find that about 96 I 
per cent of all the phosphoric acid in the raw phosphate is 
extracted in the process as valuable citrate-soluble phos- 
phoric acid. 

The bicalcic phosphate obtained shows, even if it con- 
tains iron and aluminium phosphate, no falling off of 
soluble phosphoric acid, which is simply due to the facf 
that it can be perfectly dried, after which no conversion 
can take place. On the other hand, as we know, deteriora- 
tion shows itself in damp acid phosphate. The following 
analyses may be quoted to show that such degeneration 
does not occur : — 

Citrate-soluble in 

Total / * % 

PaOfi per PaOg per PaOg in per cent of 

cent. cent. total PaOg. 

Fresh .. ... 35*45 34*58 97*54 

After 3 months 36*02 3513 97*53 

After 6 months 36*54 3572 9775 

From the filtrate of the bicalcic phosphate is precipi- 
tated, as we have already mentioned, the lime that remains 


in the solution, together with the rest of the sodium 
hydrate solution, after the latter has been saturated with 
carbonic acid from fuel gases as carbonate of lime, which 
can be used as a fertiliser or in chemical workshops. 

Its mass corresponds to about one-fourth of the weight 
of the bicalcic phosphate obtained, if the raw product used 
be free of carbonate. If calcium carbonate occurs in the 
raw product, the mass obtained in the process will be 
proportionately increased. 

Power Expenditure, 

From the statements given above it is easy to calculate 
what electric horse-power (direct current) produces per 
year of 350x24*8400 hours; it will woik out at 2*24 
tons of bicalcic phosphate with 35 per cent of citrate- 
soluble phosphoric acid, if free of carbonate. If a 38 per 

cent article is produced, « 5*06 metric tons 

per horse-power year will be obtained, &c. The pro- 
duction with carbonaceous raw product has been stated 
above. 

Value of Bicalcic Phosphate Fertiliser . 

Careful experiments extending over many years have 
been made, partly by Prof. H. G. Soderbaum, Agricultural 
Chemist at the Central Institution for Experimental Agri- 
culture, Stockholm, partly by Dr. Hj. von Feilitzen, 
Birector of the, Swedish Peat Society, Jonkoping, Sweden. 
Prof. Soderbaum’s earlier investigations are reported in 
u The Experiment Station Record,” edited by the United 
States Department of Agriculture, Washington, vol. xiv., 
No. 10^ 1903, pp. 95 x 2, and he has also summed up the 
result of his investigations under the title of “ Vegetations- 
versuche mit gefalltem Calciumphosphat ” in the ZdU 
schrift fur das landwirtschaftliche V erSuchswesen in 
Oesterreich , 1908, pp. 506—10. Dr. von Filitzen has 
communicated the chief results of his investigations in the 
journal fur Landwirtschaft, 1910, pp. 33 — 43. 

• As Dr. von Feilitzen is going to give an account of his 
further investigations at the Congress, I will here only 
briefly mention the chief result of his and Prof. Soder- 
baum’s culture trials. 

The result of the experiments in cultivation is that the } 
citrate-soluble phosphoric acid in the bicalcic phosphate^ 
proves to possess the same fertilising value as the water- 
soluble phosphoric acid in the superphosphate, and conse-; 
quently the same value as a trade product. That result 
might, indeed, have been foreseen, inasmuch as it is 
probable that the superphosphate in the soil is xapidly 
transformed into bicalcic phosphate through the agency of 
the compounds of lime present there. This result is sup- 
ported by the trials carried out by practical agriculturists, 
who are well satisfied with both the result of the phosphate 
and its qualities in general. Owing to its high percentage 
the freight charges are low for the valuable ingredient, 
and a very small amount need be manipulated by the 
farmer. It is in all other respects easy to handle, and 
does not damage the sacks in the least. 

The Superior Advantages of the Electrolytic Method, 

The merits of the electrolytic method are as follows : — 

(a) It admits of the use of cheap low percentage raw 
phosphate not available for the superphosphate nor avail- 
able for the superphosphate industry. 

(b) By it a phosphate containing 35 to 38 per cent of 

soluble phosphoric acid is obtained even from low per- 
centage raw material. t 

(c) Freightage for a given quantity of phosphoric acid 
in the finished article is only about half that in the case of 
ordinary superphosphate. 

(d) Retrogradation of soluble phosphoric acid when 
stored does not occur. 

(e) The raw phosphate need not be reduced to a finely 
powdered state. 

(/) Bicalcic phosphate can be employed as a fertiliser 
on all kinds of soil, even on sandy and boggy land. 
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(g) Bicaldc phosphate will be of excellent use in the 
manufacture of “complete fertilisers,” 

(h) Sacks are in no wise damaged by the product. 

(*) The product is a finely divided white powder which 
s easily spread on the field. 

The process is now being carried out in a small factory, 
the first factory belonging to the Difosfat Company, 
Trollhattan, Sweden. 


THE SCIENTIFIC WEEK. 

(From Our Own Pans Correspon detit)* 

The F-rays. 

The scientific world has been somewhat startled by the 
sensational discovery announced by the newspapers that an 
Italian physicist, Ulivi, had discovered the means of 
capturing or manufacturing artificially the infra-red rays of 
the solar spectrum, and of directing them at will, at a dis- 
tance of more than 20 kilometres. After the discovery of so 
many radiations with which we are already acquainted — the 
X-rays, the «-rays, 3 -rays, 7-rays, after the Hertzian radia- 
tions which exist; and the hypothetical radiations, the 
N-rays of Prof, Biondlot, the N-rays of Major Darget — we 
have now the F : rays. 

For the F-rays is the name that Ulivi has given to the 
infra-red rays that he has been able to produce artificially. 
The radiations would seem to have the property of being 
able to make certain explosives, such as dynamite, melinite, 
lyddite, pyroxylin powders, explode at a distance spon- 
taneously, if only these diverse matters are in contact with 
a metallic armature. 

To the west of the Havre roads in front of the sea-side 
place of ViUiers, M. Ulivi has gone through a series of 
experiments before a certain number of important person 
ages of the French war ministry. Some submarine mines 
had been placed at distances of 600 metres apart over a 
distance of 6000 metres. M. Ulivi directed the cone of the 
parallel waves of his F-rays on to these different floating 
mines. They blew up with marvellous precision, one after 
the other. We have no other information concerning 
M. Ulivi’s discovery, which, if it is confirmed, may have 
most formidable and unexpected applications. The fact 
that superior officers of the French staff and Captain 
Feme, whose numerous works on wireless telegraphy are 
well known, were present at these different trials, is a 
proof of the reality of the discovery. It is not known, 
however, whether it is a calorific or electric phenomenon 
which brings about the explosion of the cartridges, 
torpedoes, and fortified casemates containing the 
ammunitions. 

Why have We been having Cold Weather last 
Sommer and this Summer ? 

Meteorologists have noticed that the average tempera- 
ture of last summer was more than 2 0 lower than the 
normal average of the hot summer months. In France, 
in England, as well as in Central and Eastern Europe the 
summer was very sensibly cool. It was not known whether 
this unexpected coolness was to be attributed to an extra 
important breaking-up of the Arctic ice, or to a series of 
winds coming from the north, though no explanation was 
forthcoming of this phenomenon, from a meteorological 
point of view. 

Measures taken at the Pic du Midi, the Puy de Ddme, 
the Brocken, in fact everywhere in Europe, showed an 
unusual retrogradation of the temperature from the middle 
of July. In the United States, in Australia, in Africa, the 
same facts were remarked, so that it was proved that the 
phenomenon was general, and the famous law of com- 
pensation did not apply itself to the occasion. 

Messrs. Abbot and Towle observed, the former in 
Algeria, the latter at the Observatory of Mount Wilson, 
that from Jtwe 12, 1912, a marked decrease in the solar 


I radiance had taken place* The transparency of the air 
seemed to be slightly obscured, so that the heat received 
from the sun was inferior, by a fifth, to its average value 
for the same season. - - 

The cause was perfectly simple ; a veil of microscopic 
dust had spread itself over the sky and kept back from 
the earth a part of the heat transmitted by the sun. 
This dust, disseminated in the air by aSrial currents, came 
from a terrible eruption that had taken place at the volcano., 
of Katmai in Alaska. This eruption began on June 6, 
1912, and only stopped on the morning of the 7th, The 
fall of volcanic dust was so great that a layer of morn than 
12 cm. thick was deposited on the deck of a ship that wras 
in those parts. On the shore the thickness of the ashes 
was more than 30 cm. As. a simple indication, it may be 
mentioned that the dust deposited by the eruption of 
Krakatoa was not, at the same distance, more than 2 cm. 
thick. » 

It is, then, highly probable that it is to the' eruption 01 
Katmai that is due to the cold summer of last year, and it 
is probable that the summer of 1913, which it would seem 
is likely to be be equally as cool, is suffering also from the 
ashes still floating in the atmosphere, and which are 
stopping a part of the calorific radiations of the sun. 

The Deformation of Bodies subjected to Strain. 
Lieut. -Col. Hartmann is contributing his experimental 
researches concerning the deformation of solid bodies sub- 
jected to strain. 

Trials have been undertaken to determine the individual 
modification that the grains of metals undergo in the 
deformed regions, according to the place they occupy. 

The learned artilleryman has likewise studied the 
mechanism by which permanent deformations produce the 
increasing augmentation of resistance up to a determined 
value of the charge, so that he has particularly tried tp 
bring into notice molecular tensions that are brought into 
existence by their deformations. 

In a second series of experiments Col. Hartmann 
has specially studied the geometrical puckering that 
exterior actions produce in matter. Methodical trials have 
been effected with metallic tubes compressed between two 
parallel planes, with a view of completing the first results 
previously obtained, thanks to a very great variety in the 
dimensions as well as in the preparation of the pieces 
experimented upon. 

The cinematograph has been employed in the most 
interesting cases, to obtain successive images of deforma- 
tion at instants very near to each other. Moreover, the 
study has been extended to bodies of various forms, and 
to diverse kinds of strain. These last researches are not 
yet completed ; those which are at present being pursued 
seem likely to supply the explanation of the phenomenon 
of the regular distribution of the puckering ; the interest 
of which is so much the greater since it brings into play 
the elastic properties of matter that are frequently observed 
in nature. 

The Production of Carbide of Calcium. 

The world’s production of carbide of calcium is pro- 
gressing. According to the latest statistics published 
by the Journal of the Electric Kiln and the Electrolysis 
it reached 300,000 tons in 1912. This progress is due, 
not so much to the development of the applications of 
acetylene as to the continually increasing extension of 
the manufacture of cyanide, used as a manure in 
agriculture. 

In Europe it is Germany that holds the record for the 
consumption of carbide. In 1911 she imported 37,000 
tons, and 48,000 in 1912 ; the exportations nil. Sweden 
is the country that manufactures the most carbide and 
that consumes the least. The factories of Odda are pro- 
vided with the means of manufacturing 80,000 tons of 
carbide of calcium for the preparation of manure. In 1912 
Switzerland exported 5 million francs worth of carbide 
Austria-Hungary also exports nearly 11,000 tons per 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Compies Rendus Hebdamadaires des Seances de V Academic 
des Sciences, Vol. clvi., No. 23, Jane 9, 1913, 

Reactions between Water and Sulphurous Acid 
at Various Temperatures. Formation of Hydro - 
sulphurous Acid. — E. Jungfleisch and L. Brunei. — 
Water and sulphurous anhydride react at temperatures 
below x6o° and even at the ordinary temperature. The 
reaction is slower the less concentrated the sulphurous 
solution is and the lower the temperature* About 160° 
the transformation produces sulphur and sulphuric acid, 
which are the ultimate terms of the reaction. Their 
formation takes place in two stages. In the first, hydro- 
sulphurous and sulphuric acids are formed, and in the 
second stage the former splits up into sulphur and sulphuric 
acid. These transformations appear to be accompanied 
by secondary reactions. 

Use of Calcium Carbonate as Catalyst for Organic 
Acids and Anhydrides. — Paul Sabatier and A. Mailhe. — 
The transformation of organic acids into acetones can 
readily be effected if precipitated calcium carbonate is used 
as catalyst, and this method of preparing propanone and 
diethyl ketone is very convenient. The anhydrides of the 
acids undergo a similar reaction. 

Synthesis of Carbon Oxycyanide by Ultra-violet 
Rays. — Daniel Berthelot and Henry Gaudechon. — Mix- 
tures of CO and C a N a were exposed in quartz tubes to the 
mercury lamp light for twelve hours. After about a 
quarter of an* hour a yellowish red deposit of carbon oxy- 
cyanide was seen on the cold part of the tube. From the 
change of volume which occurs it appears that the com- 
position is CN.CO.CN. The solid oxycyanide when heated 
to 200° does not volatilise, but gives up small quantities of 
oxygen. It is soluble in alkalis. With water it undergoes 
the following reaction: CN.CO.CN + HO H ~C 0 * + 2HCN. 

Quantitative Separation of Iron and Chromium.— 
F. Bourion and A. Deshayes. Chromium oxide can be 
separated from iron oxide oy a method based upon the 
insolubility in water of anhydrous chromic chloride. The 
mixture of oxides is subjected to the action of a slow 
current of chlorine containing sulphur chloride vapour, the 
temperature being gradually increased from 200° to 650°. 
This method can be recommended for mixtures which are 
poor in -chromium, and also for mixtures of any composi- 
tion, provided that the oxides have been calcined. 

Constitution of Paramolybdates' and Paratung- 
states. - H. Copaux. — Sodium molybdoaluminate is best 
represented by the formula [AT(Mo 2 07)3 ] N a 3 f Aq, which 
is derived from the orthoaluminate, A1O3N3, by the sub- 
stitution of three divalent radicals, Mb 2 0 7 , for three 
atoms of oxygen. Molybdic anhydride, M0O3, corre- 
sponds to an orthomolybdic acid, MoOfiHe, the 
salts of which are unknown in the free state, 
but become stable by the introduction of Mo 2 0 7 
radicals* If three oxygen atoms are thus replaced 

the formula ^Mo-fMoaOjrJaJ ^e+Aq j s obtained (M 

being a monovalent metal). This represents the para- 
molybdates, which are substituted orthomolybdates in 
which the molybdenum plays two parts, that of generator 
of acid and substituent. The paratungstates the author 
represents by the formula f HfWoaOjr)^] M 5 f Aq. The 
study of the absorption of light and the dehydration under 
the action of heat confirms these formulae. 

Derivatives of j8-Methylcyclapentanone. — Marcel 
Godchot and Felix Taboury. — Wden dry chlorine acts on 
3-methylcyclopentanone in diffused light at a temperature 
not exceeding 25°, £- methyl- .-chlorocyclopentanone is 
formed. This is hydrolysed by water, giving a methyl- 
cydopentanolone, which on oxidation yields a-methyl- 
gluUric acid. f 3- Methylcyclopentenone is also formed by 
the hydrolysis of the chloro compound. 


Preparation of Diglyceric Alcohol.— Jean Niviere.— 
To prepare diglyceric alcohol equimolecular proportions of 
glycide and glycerin are heated on the water- bath for six 
or seven hours. The mixture is then acetylated by boiling 
with acetic anhydride, and the tetraacetine which is ob- 
tained between 195 — 205° under x to 2. mm. pressure, is 
saponified with alcoholic soda. Tbe alcohol is a yellowish 
very viscous liquid, which is insoluble in ether, soluble in 
water and alcohol, and hygroscopic like glycerin. 

Vol. clvi., No. 24, June 16, 19x3. 

Ketimines. — Charles Moureu and Georges Mignonac. 
— Ketonic imines which contain the divalent- reside «NH, 
may be called ketimines. To prepare diphenylketimine, 
CgHj— C — CfiHj 

H , a compound is first made of benzonitriie 

NH 

and phenyl magnesium bromide. It is washed with ether 
I and mixed with ammonium chloride. Decomposition 
occurs, and all the magnesia dissolves. The whole is 
then shaken with ether, and the ethereal liquid is dried 
over anhydrous sodium sulphate and saturated with dry 
hydrochloric acid gas. The ketimine is thus precipitated 
as hydrochloride. This is a general method of preparing 
ketimines in which the residues attached to the functional 
group are aromatic ; , it can also be applied to die case of 
the. mixed fatty aromatic ketimines, which, however, are 
more easily decomposed by ‘water. The ketimines are 
usually oils ox solids of low melting-points. They- are 
basic substances giving crystalline salts, and are unsatu- 
rated. The ketimine function appears to be very active, 
and takes part in many reactions^ 

Bromination of Secondary Hydroaromatic Ketones 
and Alcohols. — F. Bodroux and F. Taboury. — The 
authors have already shown that the bromination of cyclo- 
hexanone and cyclohexanol in carbon tetrachloride solution 
gives the same compound, a tetrabromocyclohexanone. 
The same process applied to some homologues of this 
ketone and alcohol gives similar results, stri- or tetra- 
brom derivative being obtained. These derivatives are 
not very stable, and at a temperature a little above their 
melting-point they decompose into bromine, hydrobromic 
acid, anct: brominated phenol. The same transforma- 
tion occurs slowly under the influence of light at the 
ordinary temperature. 

Quantitative Study of Absorption of Ultra-violet 
Rays. — Jean Bielecki and Victor Henri. — The authors 
have investigated the absorption of the ultra-violet rays 
upon the following substances Primary, secondary, 
tertiary amines, diamines, nitriles, carbylamines, amides, 

[ ketoximes, and aldoximes. They find that the value of c 
increases regularly as \ diminishes, down to 2144. The 
absorption by the amines increases with tbe number of 
carbon atoms contained in them. When the hydrogen 
atoms of ammonia are replaced by radicles CnH^n+z the 
absorption increases very rapidly. Substances containing 
a nitrogen with a triple bond or those in which nitrogen is 
pentavalent absorb very little. The amides behave like 
the corresponding acids, thus the substitution of tbe NH a 
group increases the absorption, and the absorption by the 
oximes is less masked than that of the amines. 

Bulletin de la SociUe Chtmique de France . 

Vol. xiii.-xiv., No. 12, 1913. 

Catalytic Hydrogenation of Methylcyclopentan- 
ones. — Marcel Godchot and Felix Taboury. — 3- Methyl - 
cyclopentanone when subjected to the action of hydrogen 
at 150° in presence of reduced nickel gives a liquid which 
can be separated into two fractions by distillation. The 
first, which comes over between 140° and 150°, consists 
chiefly of / 3 -methylcyciopentanol, while the second portion, 
distilling between 244 0 and 246°, consists of the ketone 
ffj-dimethylcyclopentylcydopentanone. The reaction in 
tbe case of a-methylcyclopentanone is analogous, the 
chief product being again the double ketone. 
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/ UNIVERSITIES AND COLLEGES. 

- UNIVERSITY OF LONDON. 
Candidates for any Degree in this University must either 
have passed the Matriculation Examination in this Uni- 
versity, or be admitted under the Statute which provides 
that the Senate may admit graduates of or persons who 
have passed the examinations required for a degree in' 
other Universities approved by it. This and all other 
Examinations of .the University, together with the Frizes; 
Exhibitions, Scholarships, &c., are open to Women upon 
exactly the same conditions as to Men. 

/ There are three Examinations for Matriculation in each 
year; commencing on the second Monday in September, 
January, and June (or J uly, as may hereafter be determined). 

Every Candidate lor the Matriculation Examination 
must, apply to the Principal for a Form of Entry on or 
before August 20, which must be returned fourteen days 
before the commencement; of the September Examina- 
tion; or must apply, for a Form of Entry on or before 
November 25, which must - be returned on or before 
December 1, for the January Examination; or must apply 
for a Form of Entry on or before April 25, which muBt be 
returned oh hr before May 1, for the June (or July) Ex- 
amination ; accompanied in. each case by the proper : Fee, 
and by a Certificate showing that the Candidate will have 
completed his Sixteenth Year on or before January *4 for 
the January Examination, July 31, the end of the 
Secondary School Year, for the June Examination, and 
September 15 for the September Examination. 

Every candidate entering for the Matriculation Examina- 
tion must pay a Fee of £2. 

Intending Students (Internal and External) should 
obtain the* 1 Regulations and Courses >r from the Registrar, 
University of London, South Kensington, S.W. 

Several valuable Scholarships and Exhibitions are avail- 
able to students. 

UNIVERSITY OF OXFORD. 

W ay nil ete Professor of Chemistry — W. H, Perkin, M.A., 
F.R.S. 

Lees Reader in Chemistry — (V acant). 

Every Student must reside in one or other of the Col- 
leges or Halls, or in licensed lodgings, for a period of three 
years. Students of Chemistry can obtain the degree of 
B.A. by passing preliminary examinations in Arts and in 
Science, and A final -Tlbnour examination in; Chemistry. 
Chemistry may also be" taken as part. of the examination 
for a Pass degree. Graduates of other Universities and 
otherpersons suitably qualified can obtain the degreeof 
Bachelor of Science after an approved course of study or 
research and two years’' residence. ; 

University Lahorafory.—Demonstrators, W. W. Fisher,-* 
M.A., J. E. Marsh, M.A.,F.R.S., N. V. Sidgwick; M.A. r 
A. F. Walden, M.A. r B. Lambert, M.A,, F. D. Chattaway, 
M, A.,D.Sc.-— The fee Tor students working In the Labora- 
tory for three days in the week during the Term is £3; 
for students, working every day*, £5. . 

. There are also laboratories which specialise in different 
parts of the subject Physical Chemistry, Balliol and 
Trinity College Laboratory:-, D. H> Nagel,, M.A., H. B. 
Hartley, M.A. Inorganic i> Chemistry, Christ Church 
Laboratory! A.. AngeJ, M.A. Quantitative Analysis, 
Magdalen "College Laboratory : J.J* Manley, M.A. ■ Jesus 
College Laboratory ’S 17 . Chapman, M A. * Queen’s 
CollegeLaboratory fRiev. G. B.Cronshaw, M.A. . 

~ Scholarships of abouftfie Value of £80 are obtainable 


at the majority of the colleges, by competitive examina- 
tion jn Natural Science.^ 

Mote detailed information maybe obtained from the 
Examination Statutes ; the Student’s Handbook to. the 
University; and from the professors and college tutors. 

UNIVERSITY OF CAMBRIDGE. , ' 

Professor of Chemistry — William J.-Pppe, M.A*, F.R.S*. 

Jacksonian Professor of Natural and BxperimntaiPhi. 
losop Ay-rSir James Dewarj M.A., F.R.S. . 

Goldsmiths Reader in Metallurgy —Charles T. Heycock, 
MjL, F.R.S. , 

The Student must enter at one of the Colleges or 
Hostels, or . as a Non-coUegiate Student, and keep terms 
for three years by residence in the University. He must 
pass the previous examination in Classics andMathe- 
matics, which may be done in any term of residence or. 
before commencing residence. He may then proceed;!© 
take a Degree in Arts, either continuing mathematical 
and classical study, and passing the ordinary examinations 
for B.A., or going out in one ol the Hanour Triposes. 

A graduate of another University may- be admitted as 
an “ advanced 99 student, and obtain a" degree after two . 
years’ residence in the University, either by examination 
or by presentation of a thesis describing original research. 

Facilities for research work are provided both in - 
the Chemical Laboratories and in the Metallurgical 
Laboratories. 

The scholarships, ranging in value from £20 to r £100 
a year, are chiefly given * for mathematical and classical 
proficiency. -Scholarships, or Exhibitions, are given' for 
Natural Science at the several Colleges; the dates of the 
examinations vary, but are always fully advertised. 

The Chemical Laboratories of the university are Open 
daily for the use. of the Students. The Demonstrators'' 
attend daily to give instrudion. ~ A list of thele&ares and 
practical courses is published: annually, in Jane,, in a, 
special number of the Cambridge University Reporter , 
which may be had from the Cambridge Warehouse, in 
Paternoster Row, or through any bookseller; ; . 

Non-collegiate "Students, are allowed to attend certain u 
of the College Letores and all the Professors’ Le&ures, 
and have the same University status and privileges as the . 
other Students. Full particulars , may be obtained by ■ 
forwarding a stamped dire&ed .envelope to the Assistant 
Registrary, Cambridge; from the Cambridge University 
Calendar , or from the" Students’ Handbook to Cambridge; : . 

UNIVERSITY OF DUBLIN. ", ’ 

Trinity College. . 

Professor of Chemistry — Sydney Young, D.Sc. , F.R.S. 

Professor of - Applied Chemistry — Emil A, Werner, 
F.C.S., F.I.C. 

Demonstrator — W. C. Ramsden, F.C,S; 
unior Demonstrator— H. Krall, B.A.\ 
he general Quantitative and Research- Laboratories 
include working accommodation for about 130 Students. 
Thu- Laboratories will open on October zst. Le&ures 
will commence on November 4th. ’ ~ ' ' 

The Laboratories and the Le&ures of the Professor of 
Chemistry can be attended by Students who do not desire 
to reside in the University or proceed to its Degrees. 

' ' The full Course of General and Analytical Chemistry 
occupies three years, J>ut a Student is free is his .third year 
to -devote most of his time to; a special; department of 
Pure or Technical Chemistry. Students can -spter.Tpr . 
any portion of the Course. The Le&ures delivered arei^ 

1. Inorganic Chemistry and Chemical Philosophy.— 

Elementary, first year; Advanced Inorg*nieChe«. 
mistry K second year; PhysicalChemistry,thirdyear. 

2. Organic . Chemistry . — General,, second: year; : ad- 

vanced; third year.,- . 

0 3. Metallurgy.— A Course forEngineeriog and Tech- 
nical Students* * ‘ 

' 4. Agricultural Chemistry .— Theoretical and Practical 
: ' ; Courses* 
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The Laboratories aye open every day from 10 to 5 
o'clock {except Saturdays, when they close at 1 o’clock). 

The Summer Course of Practical Chemistry for. Medical 
Students begins early in April and terminates about the 
end of June. 

A special coarse for Dental Students will be given. 

The University of Dublin grants the Degree of Do&or 
of Science to graduates of Master's standing whose in 
‘ dependent researches In any branch of Science are of 
sufficient merit. 

By recent decrees, Prises in Chemistry and Physics 
will be given in future at the O&ober (Arts) Entrance 
Examination, and also at the Terminal Examinations of 
the Junior and Senior Freshmen Years. 

Similarly, two Science Scholarships will he obtainable by 
H Undergraduates* and tenable for five years. The Founda- 
tion Scholars receive £20 per annum, they have free 
commons, and their chambers for half the charge paid by 
other students; their tutorial fees are at one- fourth the 
usual rates* 

KING'S COLLEGE. 

(University of London). 

Senior Professor 0/ Chemistry— J. M. Thomson, LL.D-, 
F R.S . ~ ■' ' * 

Professors — Herbert Jackson, F.C.S., and P. H. 
Subsidy, F;C.S. ' 

Lecturer and Demonstrators— S. W. Collins, B.Sc. f L. E. 
Hinkel, B.Sc«,Tfaomaa Wright, B.Sc., and E; W. Skelton, 
B.Sc. v, 1 1 1 

. The Academical Year, consists of Three terms/; The 
. days hand for the commencement of Terms in 1913-1914 
are oa. i, Jan. 14, and April 29. 

Students of the First Year are admitted to the Course 
of Theoretical and Applied Chemistry. The Course 
commences with a view of the conditions suitable for 
the prodnfiion of Chemical Phenomena, after which the 
laws of Chemical Attra&ion are discussed, and the Non- 
metallic Elements and their principal compounds are 
described. The Metals and their principal compounds 
are next examined, care being taken to point out the 
applications of the Science to the Arts. Examinations 
of the Class, both vied voce and by written papers, are 
held at intervals during the course at the usual Le&ure 
hour. 

Second Year* — Students attend in the Laboratory twice 
a week, and they go through a course of Chemical Analy r 
sis and Elementary Volumetric Analysis. 

Experimental and Analytical Chemistry tit the Labora- 
tory. — The obje& of this Class is to afford to Students 
who are desirous of acquiring a knowledge of analysis, or 
of prosecuting original research, an opportunity of doing 
so under the superintendence of the Professor and De- 
monstrator; Students may enter, Upon payment of extra 
fees, at any time except during the vacation, and for a 
period of one, three, six, or nine months, as may best suit 
their convenience. The laboratory hours are from ten till 
five daily, except Saturday. 

In addition to the Laboratory Fee, each Student defrays 
the expenses of his own experiments. The amount of 
this expense, which is comparatively trifling, is entirely 
under his own control. 

For fuller details the separate Syll abuses provided for 
each class should be consulted. 

UNIVERSITY COLLEGE. 

(University of London). 

Professors— j. Norman Collie, Ph.D., F.R.S. (Organic 
Chemistry) ; F. G. Donoan, M.A., F.R.S. (Inorganic and 
Physical Chemistry). 

Assistants— R. W. Gray, Ph.D,; S. Smiles, D.Sc. ; 
Katharine A. Burke, B.Sc. ; R E. Slade, D.Sc. ; W. B. 
Tuck,' D.Sc. ; Irvine Masson, M.Sc. 

The Session is divided into three Terms, as follows 
First Term, from September 30 to December 19 ; Second 
Term, from January 13 to March *7 ; Third Term, from 
April 2$ to June 15. 


Introductory Course of Inorganic Chemistry . 

Tuesday and Thursday, at n. Pra&ical, Thursday, 2 to 
3*30, or 3.30 10 5. Fee, jjio 10s. 

The principles of Elementary Inorganic Chemistry, 
illustrated chiefly by reference to : — -Air, water, salt; ores, 
fuels, coal industry, furnace produ&s, soda Industry, 
mortar, cement, glass making, nitre and nitrogen-fixation; 
and other technical processes. 

junior Course of Inorganic Chemistry ' 

The more important inorganic substance will be dealt 
with. Special attention will be paid to general points of 
view, and to the application of pbysicq chemical laws and 
methods. . * . r 

First and Second Terms : The Class meets three times a 
week, on Mondays, Wednesdays, and Fridays, at 9^ for 
Le&ures, Examinations, and Exercises. 

Third Term ': Le&ures will be given on Mondays and 
Fridays at 9 and, another hour 10 be arranged. 

Fees : Course, £y 7s. ; First or Second Terms, £4 4s. 

A Pra&ical Class will meet throughout the Session. 

Courses of Physical Chemistry . 

October to February : Tuesday and Thursday at g. 
February to July : Tuesday and Thursday at 9. 

The Courses comprise Stoichometry, the Liquid and 
Solid States of Matter, the Phase Rule, Thermochemistry, 
and in general the Application of Physical Methods to the 
Solution of Chemical Problems, Chemical Statics, the 
Electrolytic Dissociation Theory, Chemical Dynamics, 
and Chemical Thermodynamics^ 

Fees :—Coursei , £5 5s. ; Term, £2 28. 

Senior Course of Inorganic Chemistry. 

This Course will begin about the middle of February ; 
Tuesday and Thursday at 9. Fee, £3 3s. 

Organic Chemistry . 

Mon. at X2, Wed. and Fri. at 9, during the session. 

This Course is suitable for Students who intend 
to study Chemistry from a scientific standpoint. No 
previous knowledge of Organic Chemistry is expe&ed of 
those attending the Class, which should, however, be 
taken concurrently with the Course of Physical Chemistry, 
and with Pra&ical Organic Chemistry in the Laboratory. 

Fee For the Course, £6 6s. ; for a Term, £2 12s. 6d. 

An Advanced Course will be held twice a week throughout 
the Session for those engaged in prosecuting research in 
Organic Chemistry. Fee, £5 3s. ; Term, £2 as. 

Practical Classes . 

Pra&ical Classes in Inorganic and Organic Chemistry 
are condu&ed by the Assistants. 

Laboratories of General and of Organic Chemistry . 

The Laboratories are open daily from 9 a.m. to 5 p.m., 
Saturdays excepted, from O&ober until the middle of 
July, with a short recess at Christmas and at Easter. 

Fees : for the Session, £26 5s. ; six months, j£i 8 18s. ; 
three months, 10 10s. ; one month, £4 43. 

9 Three specified days a week : — for the Session, £t$ 15s. ; 
six months, jfiix xxs. ; three months, £6 6s. ; one month, 
£2 12s. 6cL, exclusive of expense of materials. Students 
may enter at any period of the Session. - 

When accompanied by, or preceded by, attendance on 
the Le&ures on Inorganic and Organic Chemistry, the 
Laboratory Courses qualify Students in the application of 
Chemistry to Manufa&ures, Metallurgy, Medicine, or Agri- 
culture, Ac. 

There is also a Chemical Library containing the. chief 
Journals and Standard Works on Chemistry. ' 

Certificates of Honour are granted to. competent 
Students on the work done during the Session. Several 
valuable Scholarships are available to students. 


IMPERIAL COLLEGE OF SCIENCE AND 
TECHNOLOGY. 

Emeritus Professors — Sir W. A. Tilden, D.Sc., F.R.S.. 
and Sir T. E. Thorpe, C.B., F.R.S., &c. . ’ 

Professor and Director of the Chemical Laboratories.— 
H. Brereton Baker, D.Sc., F.R.S., &c. 
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Professor of Chemical Technology and Fuel Chemistry — 
W, A* Bone, F.R.S. 

Assistant Professors— M. O. Forster, Ph»D», D.Sc., 
F.R.S.; J. C. Philip, M. A., Ph.D., B.Sc. ; B. Mouat 
Jones, M.A. 

The Imperial College of Science and Technology, in 
corporated under the Royal Charter of July 8, xgo7, i« an 
institution or group of associated colleges with its 
principal seat at South Kensington. 

The purposes of the Imperial College are to give the 
highest specialised instruction, and to provide the fullest 
equipment for the moBt advanced training and research in 
various branches, of science, especially m its application 
to industry ; and to do all and any of such things as the 
Governing Body consider condncive or incidental thereto, 
having regard to the provision for those purposes which 
already exists elsewhere. 

For these purposes, the Governing Body, subjeft to the 
provisions of the Charter, are to carry on the work of the 
Royal College of Science, and the Royal School of Mines, 
and may establish Colleges and other Institutions or 
Departments of Instru&ion. Any Institution or Depart- 
ment so established,^ and, subje& to the conditions 
of the Charter, the Central Technical College of the City 
and Guilds of London Institute, are to be integral parts of 
the Imperial College; and the Central Technical College 
is to be called and known in future as the City and Guilds 
College. , ' 

The Charter further provides that the Imperial College 
shall be established in the first instance as a School of 
the University of London. Stndents of. the Imperial 
College who have matriculated at the University of 
London may therefore proceed to the Science degree of 
the University as** Internal Students. n ' 

Attention is particularly dire&ed to; the conditions of 
admission and to the extended facilities for Research Work. 

The ordinary courses of instru&ion are planned so as 
to extend over four years, and are generally similar for all 
divisions during the first year, and to a less extent during 
the second year, after which they are specialised according 
to the particular course which the student is taking. 

The following Diplomas have been awarded in the 
past to Students of the several constituent Colleges : — 

The Associateship of the Royal College of Science 
(A.R.C.S.) in one or more of the following divisions: — 
Mechanics, Physics, Chemistry , Botany, Zoology, Geology. 

The Associateship of the Royal School of Mines 
( A.R.S.M.) in one or more of the following divisions 
Metallurgy, Mining. 

The Associateship of the City and Guilds Institute 
(A.C.G.I.) will be awarded in Engineering (Civil and 
Mechanical), Engineering (Ele&rical). 

' Twelve entrance scholarships are given in September 
each year, and post graduate scholarships are available 
for enabling fourth and fifth year students to complete 
their courses. .Three Research Fellowships, founded by 
Mr. Otto Beit, of £t$o a year, tenable at the Imperial 
College* are offered annually to post graduate students of 
this College, as well as to graduates of Universities in 
the United Kingdom. 

Full details can be obtained from the College Calendar, 
published by Eyre aud Spottiswoode (or through any 
bookseller), price 6d. 

THE SCHOOL OF PHARMACY 

OF THE PHARMACEUTICAL SOCIETY OF 
GREAT BRITAIN. 

* The 72nd Session will commence on 0&. 1, 19x3. 

Professors — Chemistry, Arthur W. CrosBley, D.Sc., 
Ph.D.tF.LC., F.R.S.; Pharmaceutics, Henry G. Greenish, 
F.LC., F.L.S. (Dean). " ’ 

A Course of Le&ures on Physical, Inorganic, and 
Elementary Organic Chemistry 1 commences in O&ober 
and terminates at the end of June* An Advanced 
Course of Le&ures begins in O&ober and extends to the 
end of March. These* 1 Le&ures are adapted to the 


requirements of Pharmaceutical and Medical Students, 
and also of those who are proceeding to degrees at the 
University of London, or who are preparing for. the ex 
aminations of the Institute of Chemistry. 

Entries may be made for single classes. Certificates of 
attendance at the two Courses of Le&ures on Chemistry 
and at the Chemical Laboratories are accepted as evi- 
dence of chemical training by the Institute of Chemistry 
in connexion with the Examinations for the Associate- 
ship, and also by the Conjoint Board of the Royal Colleges 
of Physicians and Surgeons, as well as by other examining 
bodies. Certificates of attendance at the Course of 
Pharmacy is also accepts 1 by the Conjoint Board* 

Prospe&uses and further information may be obtained 
from the Deau of the School, 17, Bloomsbury Square, 
London, W.C. 

UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 

University of Wales. 

Professor — A. Findlay, M.A., D.Sc. (Aberdeen), Ph.D. 
(Leipzig}, F.LC. 

Lecturer and Demonstrator — T, Campbell James, M.A., 
Trinity College, Cambridge, D.Sc. (Wales). 

Assistant Lecturer and Demonstrator— Brooke, Ph.D. 
(Strassbuxg). 

Lecture Assistant — W. Beynon Williams, B.Sc. 

Student Assistant — William Thomas, B.Sc. (Wales). 

Lecturer in Agricultural Chemistry — J. Jones Griffith, 
B.Sc. (Wales). 

The College is open to men and women students above 
the age of sixteen years. The Session commences on 
0 &. fst, on which day all Students will be expeded to 
meet the Professors in the Examination Hall of theCollege. 

Lecture Courses, — (x) Intermediate Science Course; four 
ledures weekly throughout the Session. (2 aud 3) B.Sc. 
Courses ; A, three ledures weekly on Organic Chemistry ; 
B, three ledures weekly on General and Physical Chemis- 
try. (Courses A and B will generally be given in alternate 
Sessions; for 1913-1914, Course A). (4 and 5) Courses 

in Agricultural Chemistry. For students in their first year, 

3 ledures, and for those in their 2nd year, 2 ledures weekly 
during the Michaelmas and Lent terms.' n 

Laboratory Courses . — The Laboratories are open daily 
from 9 a.m. to x p.m. and from 2 to 6 p.m., Saturdays 
9 a.m. to X p.m. Regular Courses of pradical work, suit- 
able for the B.Sc. degree of the Universities of Loxidon and 
Wales, or for the Associateship of the Institute of 
Chemistry, can be followed! Facilities are given for 
Students wishing to undertake research work. Special 
Courses will be arranged for those who intend to follow 
Medicine or Pharmacy, or any one particular branch of 
Applied Chemistry, always provided that such Students 
possess the requisite knowledge of Theoretical Chemistry. 
The hours will be arranged, as far as possible, to suit the 
requirements of the individual Student. 

The College is recognised by the University of Edin- 
burgh and the Royal University of Ireland, and by the 
Colleges of Physicians and.Surgeons of England, Scotland, 
and Ireland as an institution at which the instruction 
necessary for' their re&pe&ive Diplomas in Medicine, in 
Chemistry, Physics, and Biology may be given. One year 
for graduation iu Medicine and two years for graduation in 
Science may be spent at Aberystwyth. 

Fees . — The Fee for the whole Session, if paid in ad- 
vance, is £17. This composition fee enables the Student 
to attend any or all the Classes' and Laboratories of the 
College. ' k ' 

Scholarships and Exhibitions varying in value from £10 
to >£40 per annum will be offered for competition at 
examinations which commence on September x6, and 
exhibitions are awarded at the' end of the Session on the 
results of the class examinations. 

Intending Students requiring farther information are 
recommended to write to the .Registrar for a copy either 
of the General Prospe&usorof one of the Special Pros- 
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pe&useS issued for the Agricultural and- Normal Depart- 
ment 

UNIVERSITY COLLEGE OF NORTH WALES, 
BANGOR./ 

A Constituent College of the University of Wales, 
Chemistry*— Professor, K. J* P. Orton, M.A., Ph.D.* 
F.LQ. AsiistamLecturerS and Demonstrators, Alice E. 
Smith, D.Sc.,J. O. Hughes, B.Sc. Le&urerln Agricul- 
tural Chemistry, H. £. Jones, B.A., B.Sc, 

Physics* — Professor, E. Taylor Jones, D.Sc. Assistant 
Le&urem and Demonstrators, A. H. Ferguson, B.Sc., 
and W* E. Williams, B.Sc. 

The Session opens September 30th, 1913. All regular 
classes are opes to men and women students a^ove the 
age ofxfiyears. The following Courses of Legates will 
he given. , 

intermediate Course,— I norganic Chemistry and Ele- 
mentary Physical Chemistry. Fee for the Session, £5. 

BJ$c. Course . — Organic Chemistry. Fee for the Session, 
£3 * 5 *’ Advanced Lectures on Organic Chemistry, £x 5a, 
Agricultural Chemistry, — Fee, £2 10s. 

/ Laboratory Courses*— Tito laboratory is open on five 
daysof the week from 10 ajm. *05 p.m. for instru&ion in 
Chemical operations and In the Application of Chemistry 
to Medicine and the Industrial Arts. Fees: six hours 
per week, £1 xbJ per Term] twelve hours, £2 as . ; 
eighteen hours, £3 3*. Composition Fee for alt Laboratory 
Classes of the Science Degree Course taken in one 
year. £448* . * 1 

The College Courses are arranged with reference to 
the Degree Courses of the U Diversity of Wales (of wh ich 
the College Is one of the Constituteht Colleges). The 
Courses in Science are also suited to the requirements of 
; Students preparing for the Science Degree Course pf the 
** 4 $nwr 8 ity r df London. 

The Chemistry, Botany, Zoology, and Physics Courses 
are recognised for Medical graduation in the Universities 
of Edinburgh and Glasgow, and by the Conjoint Boards of 
the Royal Colleges of Surgeons and Physicians, and 
students can make one Annus medicus at the college. 
Students sure prepared for the First Examination of the 
Dflhrersnies mentioned, the First Examination for Medical 
Degrees of the University oL London, and of Conjoint 
Board of the Royal Colleges of Surgeons and Physicians. 
The Science Courses are recognised for part of the science 
degree course of the University of Edinburgh. 

UNIVERSITY COLLEGE OF SOUTH WALES 
AND MONMOUTHSHIRE, CARDIFF. 
professor— Q* M. Thompson, M.A., D,Sc., F.C.S, 
Assistant Professor— E» P. Pen nan, D.Sc., F.C.S. 
Lecturer to Medical Students and Demonstrator — R. D. 
Abell, D.Sc„Pb.D., F.I.C H F.C.S. 

Professor sm Metallurgy— & A. Read, M.Met., F.I.C., 
F.C.S. 

The Session commences O&ober 7th, and terminates 
on June 26th, and is divided into three terms. 

The Junior Course (delivered during the Michaelmas 
term only) consists of about 30 le&urea, and will cover the 
subje&s prescribed for the Matriculation examinations of 
the University of Wales and the University of London. 
Fee, £% as. 

The Intermediate Course consists of about 80 ie&ures ; 
together with laboratory pra&ice it forms the qualifying 
course for the Intermediate Examination of the University 
of Wales, and will cover the subjeas required for the 
Intermediate Examination in Science (Part 1 .) of the 
University of London. Fee, £4 45, 

The Senior Course consists 02' about So leaures on 
Organic Chemistry ; Fee, £3 3s. 

A course on Inorganic Chemistry will be given in the 
Session 19x4—19x5. 

The following leaures on Metallurgy will be given by 
Fxof. Read xo leaures on Fuel ; Fee, xos. fid, 20 lec- 
tuxes ott General Metallurgy ; Fee, £i is, 30 le&ureson 


the Manufaaure of Iron and Steel ; Fee, £1 is. . A prac-;, 
tical course on Iron and Steel Analysis will also be held* 
Praaical rastru&ion in Dry. Assaying will be given in 
the Metallurgical- Laboratory, which is fitted with the - 
necessary furnaces and apparatus. ; 

In the laboratory each student works independently, bo, 
that the course of study may be adapted to the require* 
meats of the individual. Hours; 9 to 1 and 2 to 5 ; Satur- 
day, 9 to x. Fees — Six hours per week, £z as. per term ; 
twelve hours, £3 3s. pet term; eighteen or more hours; 
£4 4s. per term. - v ~ " , 

Registered medical students can prepare for the later-; 
mediate M.B. Examination of the Uniyersity of London, 
and spend threeout of their five years of medical study in 
Cardiff. Medical students preparing for a Cqnjqint Board 
Surgical and Medical Diploma, or for the Diploma.of the " 
Society of Apothecaries; can spend two years in Cardiff,. 
For farther information, see the prospers of the Faculty 
of Medicine; which majrbe obtained from the Registrar. : 

The College is recognised as an institution at which 
two years of the course for the degree of Bachelor pf 
Science of the University of Edinburgh may be spent. " 4 
Students by making a payment of £xo at the com- 
mencement of each session may compound for all le&ure 
fees for the whole session. Laboratory fees are not in- 
cluded in, the composition foe, but Stuaents preparing fpr. 
the Science Examinations of the University of Wales: 
and of the University of London .may, by making a 
payment of £13 13s. at the commencement of each 
Session, compound for both Le&ure and Laboratory Fees 
during the Session. 

At the entrance examination in April; and the annual 
examination in June, several scholarships and exhibitions 
are awarded. Great importance is . attached to special 
excellence in one subje&. 

The College Prospe&us, and also further information as 
to scholarships, may be obtained from the Registrar. ' 

A Hall of Residence for Women Students is attached to 
the College; ' - . ! " 

UNIVERSITY OF BRISTOL. 

Department of Chemistry. 

Alfred Capper Pass Projessor of Chemistry — Francis. 
Francis,' D.Sc., Ph.D., F.I.C. 

Lecturers— 0 , C. M. Davis, B.Sc.,, D.Sc,, F.I.C. ; F. W. 
Rixon, M.Sc., PhD. k 1 

Lecturer in Inorganic and Physical Chemistry— James 
W. McBain, M.A., Ph.D. 

Lecturer in Bio-chemistry — Max. Nierenstein, Ph.D, 
Lecturer in Hygienic Chemistry— Edward Russell, S'. Sc., 
F.I.C. " ** 

Lecture Assistant— J. H.Sturgess. 

The session commences on October 1. . 

The Department of Chemistry is situated in the new 
wing of the University Buildings in Tyndall's Park, and 
was opened on O&ober x, 19x0. The Department 
provides accommodation foraoo students, andlaboratories 
for work in specialised "branches of CAethistry have been 
designed and equipped with apparatus of the most modern 
type. All the laboratories are supplied with electric 
wiring for experimental purposes, and _ currents of any 
desired voltage np to 250 volts &t 50 amp&res from dynamo 
or storage cells may be obtained throughout the Depart- 
ment. Higher voltages and currents are* available in 
special laboratories, for Physical Chemistry and Electro- 
metallurgy. Special facilities are affords! to thoso who 
desire to carry out research or to' stndy Chemistry as 
applied to the different processes employed in the arts .and - 
manufactures 5 and a laboratory for Bio-chemistry ; has 
been specially designed for. the investigations of problems^ 
on Biological lines. ' * * 4 

Day Lectures. 

General Courses . — 1. General Inorganic Chemistry- 
Three le&ures per week during Session and Laboratory 
work. 2. General Organic Chemistry— Three Le&ures 
per week during one Session and Laboratory work. 
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3. Physical Chemistry— Two Le&ores per week for two 
Sessions and Laboratory work. 

.The Laboratories are open daily from g.30 to 5 except bn 
' Saturdays, when they are open for Senior Students only. 

. Courses for Graduation. — Intermediate Science— Course 
X and ■ one day Laboratory per week* Pass Degree — 
Course 2' and 3, and at least one day Laboratory per 
week during two Sessions. The Chemical Society must 
be attended during the second and third years, and one or 
more of the Special Courses arranged for Honours 
Students. Honours Degree— Daring the first year in the 
Honours School Courses 2 and 3, and the second and 
third, Course 3, and one or more of the following 
Special Courses as dire#ed, #,g. : — Organic Chemistry, 
Physical Chemistry, Mathematical Chemistry, Advanced 
Inorganic Chemistry, Applied Eie&ro-chemistry, some 
' part of Bio-chemistry* 

The meetings of the Chemical Society must be attended 
during each Session. 

Colloquiums— A weekly Colloquium will be held by 
members of the Staff to’ discuss recent advances in the 
various, developments of Chemistry. Honours Students 
attend, and others 1 Interested are invited to do so. 

Extract frbm Regulations as Regards Fees . 

X. Registration Fee 7$. fora, single Course;; £1 is. shall 
cover a perpetual registration for any number of Courses. 

- 2, Inclusive Fee for an entire curriculum for degree of 
B.Sc., whether Pass” or 4 , Honours,” shall be £21 a year. 
/ 3. The Feds for separate Courses of Lecturers in 
“Faculty of Science shall be at the rate of £1 is. per term, 
or £2 as, a year for each hour per week for which the 
Course in question is offered. 

/ The Fees for separate Laboratory pra&ice and instruc- 
tion In the Faculty; of Science shall be at the rate of 
£2 28. per term for each day in the week for which admis* , 
siou in. the Laboratories is .sought,- with a minimum of 
£3 3s. in each parlicniar case. - 

Evening Lectures. 

The Laboratories are opened, for students who have 
attained the standard of an later. B.Sc; examination, 
from 6.30 to 9.30 p.m. on Tuesday daring the Autumn 
and Spring TermB. Course 1 will be given on Wednesday 
at 8 to 9, and Course 2 or 3 on Friday at 8 to 9 p.m. 
during these Terms. The Le&ures and Laboratory work 
in Course 1 will be similar to that given to Second year 
Students in the Faculty of Science, and that given in 
Course 2 or 3 to one of those given to Students studying 
for the Final Degrees in that Faculty. 

Extract from Regulations as Regards Fees for Evening 
^ Students . 

: 1. For Evening Students Who enter on a curriculum for 

a Degree the Registration Fee shall be 5s., for a 
curriculum for a Certificate, unless the Student has matri- 
culated, the fee shall be id s. 6d. » 

. 2. Unless in any, case otherwise prescribed, the Fees 
for Evening Classes 'in the Faculties of' Arts and Science 
shall be 10s. 6d« for tWo terms, or for one term’s attendance. 

All communications fo the University to be addressed 
to the Registrar. Information concerning Courses or 
Laboratory work in the Department of ChemiBtry may be 
: obtained from the Professor. 

‘ -The department of "experimental physics includes 
various courses of lebkares arranged progressively, and 
pradical instru&ion is given in the physical and ele&rical 
laboratories. -- The -Department of Engineering is 
designed to afford a thorough scientific education- to 
"students - intending' to becpme engineers, or to enter 
.any of the allied professions, and to : supplement the 
ordinary professional training by systematic technical 
teaching. -This- department includes courses specially 
arranged for students intendingto becorae'civil, mechanical, 
ele&rical, mining^, or" motor car engineers, surveyors, 
or aichite&s. Those who attend -the* mechanical 
engineering course enter engineering works during the 
six sulamer monthft%nd, ifl ^ccPrdance with this schbme t 


various manufaduring engineers in the neighbourhood 
have consented to receive students of the University into 
their offices and workshops as articled pupils at reduced 
terms. Medical education is provided by the Faculty of 
Medicine of the University* Several Scholarships are 
tenable at the University. 

j - MERCHANT VENTURERS’ TECHNICAL 
COLLEGE, BRISTOL. 

Chemistry* 

Professor— J* Wertheimer, D«Sc., B.A., F.I.C., F.C.S. 

Lecturers— H, A. M. Borland, A.R.C.S. ; E. E. Elt, B'Sc* 

Demonstrators— E. G. Moody and H. Orr. 

Assistant in Chemical Laboratory — R. K. Lloyd. 

In consequence of the foundation of the University of 
Bristol, the College now restrids its work to Applied 
Chemistry in the daytime; Pore Chemistry Is taught at 
the University College. The Engineering work of the 
University College has, on the other hand, been trans- 
ferred to this College. 

The College Evening Classes commence on Monday, 
Sept. 32nd. 

Further detailed information may be obtained from the 
College Calendar, price 6d., or the Prospedus for Day or 
Evening Classes (id. each}. 

UNIVERSITY OF BIRMINGHAM. 

Professor— Percy F. Frankland, Ph.D., M.Sc., LL.D., 
F.R.S., F.I.C. 

Assistant Lecturers and Demonstrators — Hamilton 
McCombie, M.A., Ph.D., B.Sc., A.R-C.S., A.I.C. ; C. K. 
Tinkler, D.Sc. ; J. E. Coates, M.Sq. ; E* P. Frankland, 
Ph.D., B.A., M.Sc.; Ernest Vanstone, M.Sc* 

Professor of Metallurgy -^Thomas Tomer, M.Sc., 
A.R.S.M. 

The Session will be opened on Odober 7th, igig. 

The Chemical Department is housed in the new 
University buildings at Bournbrook. 

Lecture Courses . 

First Year,— A. This part of ther course is arranged (x) 
to give a full exposition of the general principles of Chemi- 
cal Science, (2) for the systematic study of the properties 
of the more important elements and their compounds, and 
(3) to indicate the chief applications of Chemistry in the 
Arts and Maoufadures. Three hours weekly during the 
Winter and Spring terms. Mondays, Wednesdays, and 
Thursdays at 9.30 a.m. Fee, £4. 4s. B. This part of the 
course includes an introdudion to the study of Organic 
Chemistry, with a description of the properties, relations, 
and methods of preparation of the more important groups 
of Carbon Compounds* Three hours weekly during the 
Summer term. Mondays, Wednesdays, and Fridays, at 
9.30 to 10.30 a.m. Fee, £t xxs. fid. 

Second Year . — Advanced Organic -* Chemistry . — This 
course extends over two years, and is divided into two 
parts:— [a) Carbon Compounds of the Fatty Series; (b). 
Aromatic and other Cyclic Compounds. Only one of these 
parts will be taken in each year. The class meets twice 
weekly by arrangement during the Winter and Spring 
terms. Fee, £2 2s. Advanced Inorganic Chemistry > — 
This course is devoted to the consideration of special 
branches of Inorganic Chemistry, and dire$iQB is also 

f iven as to the private reading which -should be pursued 
y students. The class meets by arrangement once 
weekly during the Session. Fee, £1 xs. . 

Third Year. — A further Course in Advanced Organic 
Chemistry will deal with one of the above parts of the 
Course. The class meets two hours weekly by arrangement 
during the Winter and Spring terms* - Fee, £2 2s. A 
Course on Physical Chemistry* Fee, £% 28. 

Fourth Year,— Foe students preparing for the B.Sc. 
degree with Honours in Ghemistry. 

. Special Courses; in General, Organici and Physical 
Chemistry. - ! 
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Practical Chemistry, 

The instra&tati in Pra&ical Chemistry extends over 
four years in the case of the Honours Degree. The 
Laboratory will be open daily from 9*30 to 5, except 
Saturdays, when it closes at 1 p.m. Fees — 




Threehours 

Three hoars 

All day. 

Three hours 
per day. 

per day ; 
five days a 
week* 

per day; 
three days a 
week. 

Guineas. 

Guineas. 

, Guineas. 

Guineas* 

One Term . * 7 

4i 

4 . 

2i 

Two Terms . 13 

8i 

7i 

5 

Three Terms 1$ 

12 

it 

,6* 


A Course of short demonstrations and exercises is 
given, by the Professor or one of his Assistants once a 
week. All first-year Students are required to attend, unless 
exempted for special reasons by the Professor. No Fee. 

Special facilities are given to Advanced Students for the 
prosecution of original research. 

Metallurgy . 

There is a separate University department for Metal- 
lurgical students in which provision is made for instruc- 
tion in assaying* &c. * . ; v j 

Scholarships . 

Priestley Scholarships.— Three Open" Scholarships in 
Chemistry of the value of about £q6 each are- awarded 
annually in June. . / ' ' . - ‘ 

As&wgk Schi/Uirship.—Otit -1 Open Scholarship of the 
value ofabout £30 is awarded annually in" July* 

Bowen Scholarship , — One Open Scholarship in Metal- 
lurgy, value about ^96. is awarded annually in June. 

For particulars apply to the Registrar, ^ , 

Excursions. ' - c ' ' s 

During previous Sessions permission has been obtained 
to visit some of the great factories in or near Birmingham, 
In which chemical and metallurgical Industries are carried 
on. Students have thus had most valuable opportunities 
of gaining a practical acquaintance with some branches of 
Applied Science. The privilege thus courteously granted 
by several mamxfa&urers will, it is hoped, be enjoyed in 
every future Session. The excursions will be conduced 
by the Professor or Le&urers. 

v CITY OF BRADFORD TECHNICAL COLLEGE. 

Principal — Prof. W. M. Gardner, M.Sc. 

Department of Chemistry and Dyeing. 

Professor of Chemistry and Dyeing — \V. M. Gardner, 
M.Sc., F.I.C. 

Assistant Professor of Chemistry — B. North, A.R.C.S. 
(Load). 

Lecturers in Ckemtstry— L, L. Lloyd, Pn.D. ; H. 
Middleton, M.Sc. ; N. Biand, M.Sc; A. Jackson, B.Sc.: 
S. F. SteU, F.C.S« 

Lecturer in Physics— J. A. Tomkins, A.R.G.S. (Lond.), 

Demonstrator in Physics — F. Harcourt, B.Sc. 

Lecturers in Dyeing — A. B. Knaggs, F.C.S. ; M. Fort, 
M Sc. 

Lecturer in Gas Manufacture— \Y. Cran field. 

Lecturer in Botany, Biology, and Pharmacy— W. West, 
F.L.S., Past Pres. Yorkshire Naturalists* Union. 

The following courses of instru&ion are provided— 

I. General Chemistry Course , extending over /our 
years, and including Le&ures in Inorganic, Organic, and 
Technological Chemistry, Principles of Analysis, Tech- 
nical Analysis, Electro-chemistry, Physical Chemistry, 
Crystallography, Fuels, Lighting and Ventilation, Physics, 
Mathematics, Mechanics, with Laboratory work in Che- 
mistry, Physics, Baaeriology, and Microscopy. 

H. Chemistry and Dyeing Course , extending over four 
yearn. Includes most of the above aabje&s, along with 
Le&ures and praaical work in Dyeing, Colour matching, 
Ac. A completely equipped Practical Dyehouse and 
Finishing Rooms have now been added. 

III. Chemical Engineering, Three years’ course, pre- 
jmring Students for positions in Chemical Works, Sewage 


IV. Sanitary Science . One year’s Course, recognised 
by the Sanitary Institute as preparing for their certificate 
examination. Sabje&s: Chemistry, Physics, Sanitary 
Engineering, Sanitary Law, Building Constru&ion, 
Drawing, Physiology, and BaAeriology. 

V. Dyeing . Special Courses for Graduates in Chemis: 

, try, and for Dry sailers, Colour Merchants, Ac. 

VI. Textile and Dyeing. Arranged for those Students 
who desire to study the two aubje&s simultaneously. 

VII. First Professional Examination i Conjoint Medical 
Board ( M.R.C.S . , L.R.C.P.), London . — Attendance at the 
College and College Certificates in Chemistry, Physics, 
and Biology are recognised by the Gonjoiht. Board for 
Medical Studies as a qualifying curriculum. 

VII I. G eneral Pharmaceutical Course. Prepares for the 
Minor and Major Pharmaceutical Examinations. Each 
extends over two years on four half-days per week, and 
includes Chemistry and Physics, Botany, Biology, Materia 
Medica, Pharmacy, and Dispensing. 

ROYAL . AGRICULTURAL COLLEGE, 
CIRENCESTER. 

' i Chemical. Department. 

Professor— Prof. E. Kinch, F.C.S., F.I.C. 

. Demonstrator— -M.. Kershaw, B.A., Ag.Dip. Catnbs. 

Assistant— H. Douglas Elkington, B.Sc. , A.F.C- 

Systematic courses of Leisures are given on the various 
branches of Chemistry in its relation to Agriculture, illus- 
trated by experiments, and by the colle&ions in the College 
Museum. They comprise the laws of Chemical 
Combination and the general Chemistry of jnineral 
bodies, and of the more frequently occurring: bodies of 
organic origin, with the relationships of their leading 
groups ; and, finally, the applications to praaical opera- 
tions of the Chemistry of the atmosphere, of soils and 
manures, of vegetation, of stock feeding, and of the pro- 
cesses and produ&s of the dairy. * - 

In the- Laboratory pra&ical instru&ion is given in 
the constru&ionand use of appsS^tus and in Chemical 
manipulation and analysis, both qualitative and quantita- 
tive. After studying the simple operations and the 
properties of the commonly occurring substances, the 
Students are taught to analyse a series, of compounds, 
and apply the knowledge thus obtained to the analysis of 
manures, soils, waters, feeding stuffs, dairy produdks, and 
other substances met with in theordinary course of Agricul- 
tural pra&ice. Chemico-agricultural researches are under- 
taken by the senior Students under the dire&ion of the 
Professor and his Assistants. 


inn. UNIVERSITY OF LEEDS. 

Professor of Chemistry — Arthur Smitbells, B.Sc., F.R.S. 
Fro/<rssor of Organic Chemistry — Julius B. Cohen, 
Fh.D., B.Sc., F.R.S. 

'PhT) tUrer ° n Phfsieal chlmistr V— H. M. Dawson, D.Sc , 

Assistant Lecturers and Demonstrators— W. Lowson 
B.Sc., F.I.C. ; W. H, Perkins, M.Sc., F.I.C. 

Demonstrators— H. Calam, M.Sc., F.I.C. ; J. Marshall, 
M.Sc., H. S. Patterson, B.Sc. 

Lecture Courses. 

1. General Course of Chemistry. — Monday, Wednesday, 
and Friday, at ir.30 a.m. Fee for the Coarse, £ S 10s. 

Advanced Inorganic Chemistry. — (Aj Monday, 
Wednesday, and Friday, at g.30 a.m. Fee, £4 10s. 7 

3. Advanced Inorganic Chemistry.' — (B) Tuesdav 
Thursday, and Saturday, at g.30 a.m. Fee, £4 10s. 

£ Organic Chemistiy. — Tuesday, Thursday, and 
Saturday at 12 noon Fee. £4 10s. * 

5. Honours Ojurses.— (a) Organic Chemistry : Monday, 
Wednesday, and Friday at r 2 noon; fee, £4 10S . (b) History 
of Chemistry : Monday, Wednesday! and Friday at 
g.30 a*ra. m the. First Term; fee, £2 5s. (c) Physical 

Chemistry Monday, Wednesday, ana Friday ato aoa.m 
m the Second and Third Terms; fee, Tq 78 6d 
Elearo-chemistry : Tuesdays at 9.30 a.m7 ; ros! ^ 
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6, Chemistry of Food and Drug*. — Special class during 
the second term for Students taking Final Examination 
of the Institute -of Chemistry in Branch E (Food and 
Dreg*), £33*. 

, Laboratory Courses* 

The University Laboratory will be open daily from 9 a.m. 
to x p.m. and from 2 to 5 p.m., except on Saturdays, 
when it will close at x p.m. 

Fees for the Session- -£3 per half day of three hours 
per week. 

Practical Course in Sanitary Chemistry . — Tuesdays and 
Thursdays from 2 to 5 from April to June. Fee, £5 5s. 

Tinctorial Chemistry and Dyeing Department . 

Professor — Arthur G. Green, 'M. Sc., F.I.C. 

Lecturer and Research Chemist — A. G; Perkin, F.R.S. 
F.I.C. 

Assistant Lecturer — G. H. Frank, M.Sc., F.I.C. 

Demonstrator — A. Wood head, M.Sc. 

The Courses extend over periods of three or four years, 
and are intended for those who wish to obtain a full scien- 
tific and pra&ical education in the art of dyeing, colour 
manufacture, &c, U is suitable for those who purpose in 
the future to take any part in the diredion of the opera- 
tions of dyeing or printing of textile fabrics, e.g. f the sons 
of manufacturers, calico printers, managers, master 1 dyers, 
&c., or in the manufacture of coal-tar products and dye* 
stuffs. 

Leather Industries Department* 

Professor — E. Stiaany, Ph.D. 

Assistant Lecturers and Demonstrators— Harold Brum- . 
Well ; W- R. Atkin, M.Sc. . 

The full Courses, which extend over a period of either 
two or three years, are suitable to all who intend to be- 
come Technical Chemists in the Leather Industry, or 
managers of important works, and are recommended to sons 
of tanners. The Courses include instrn&ion in chemiBtry, 
a modern language, leather mannfa&ure, and pra&ical 
work in the Leather Industries Laboratory and Dye-house. 

Agricultural Department . 

Professor — R. S. Seton, B.Sc. 

Lecturer in Agricultural Chemistry — C. Crowther, M.A., 
Ph.D. 

The full Course occupies three years, and includes in- 
stru&ion in chemistry, physics, mathematics, geology, 
botany, forestry, engineering and surveying, and the 
principles of agriculture, as well as pra&ical work in the 
various laboratories and out-door agriculture at the 
University Farm. 

Department of Coal-gas and Fuel Industries with 
Metallurgy . 

Litesey Professor — J. W. Cobb, B.Sc., F.I.C. * 

Assistant Lecturer and Demonstrator— H. J* Hodsmtn, 
M.Sc. 

The Courses extend over two, three, or four years, and 
are suitable for those who are preparing for posts either as 
Gas Engineers or in Fuel and Metallurgical industries. 

The Courses in Gas Engineering and the Technology of 
Fuel will-chiefly deal with the manufacture and distribu- 
tion of coal-gas and gas-lighting problems, by-product 
coking processes, and the production and application of 
gaseous fuels for heating and power purposes. 

The Metallurgical Courses, besides dealing with general 
processes for the concentration and extraction of ores, 
will be chiefly directed to problems underlying blast fur- 
nace and open-hearth steel practice, and to the micro- 
structure, physical properties, and heat treatment of steel 
and other industrial alloys. 

Research Students are admitted to the University 
Laboratories on reduced terms. 

Several valaable Fellowships and Scholarships are at the 
disposal of the University, including a Fellowship of £100 
offered by the Institution of Gas Engineers, and the Salt, 
Akroyd, Brown, Baines, Emsley, j Graven, and Cloth- 
workers’ Scholarships, and one of, the 1851 Exhibition 
Scholarships. The Leeds City Gouhcil’s and the North, 


East, and West Ridings County Council’s. Scholarships 
are tenable at the University of Leeds. 

UNIVERSITY OF LIVERPOOL. 

Professor of Inorganic Chemistry — E. C. C. Baly.F.R.S. 

Professor of Physical Chemistry— W. C. McC. Lewis, 
M.A., Pb.D. 

Professor of Bio- chemistry — Benjamin Moore, M.A., 
D.Sc., F.R.S. 

^Lecturer on Organic Chemistry— A, W. Titheriey, D.Sc., 

Lecturer on Metallurgy — Gay D. Bengougb, D.Sc., 
M*A*t A.R.S.M. 

Assistant Lecturers and Demonstrators — A. J. Alim and, 
D.Sc,; F. D. Farrow, M.Sc'.; Francis W. Kay, M.Sc., 
Ph.D. ; A. Rule, M.Sc., Ph.D.; J.Sraeath Thomas, M.Sc. 

Lecture Assistant — H. H. Froysell. 

The Session commences O&ober 7th. 

Entrance Scholarship Examination takes place early in 
May each yeari 

The Classes meet the requirements of candidates for 
the Ordinary B.Sc. Degree, for Chemistry Honours, or 
for the MJ5c. or D.Sc. Degree in the University of Liver- 
pool; for Degrees in Medicine of Liverpool; for the 
Pharmaceutical, Veterinary, Dental, and Public Health 
Diplomas; and for those studying Chemistry as. a pre- 
paration for professional, technical, or commercial life. 
The Classes qualify for the Fellowship of the Institute of 
Chemistry and other Examination Boards. 

Lecture Courses . 

A. General Introdudory Course, including the principles 
of Organic, Physical, and Bio-chemistry. Three Terms. 
j6*4* 

Engineer’s Course of Le&ures with Pra&ical Class. 
Two Terms. Fee, including Pra&icai class, £6. 

Pharmacy Courses : Junior, £3; Senior, £3. 

Course B. — Inorganic Chemistry. Fee, £3. 

Course C.— Inorganic Chemistry (Honours Course). 
Fee, £* xos. 

Course D.— Organic Chemistry. Fee, £3. 

Course E.— Organic (Honours). Fee, £4. 

Course F. — Physical Chemistry. Fee, £3. 

Course G. — Honours Physical Chemistry. Fee, £4. 

Course H.— History of Chemistry and Chemical 
Philosophy. Fee, £2. 

Course J. — Applied Inorganic Chemistry, including 
Metallurgy. Fee, £ 2 . 

Course K.— Applied Organic Chemistry. Fee, £z 10s, 

Course L — Applied Eie&ro-chemistry. Fee, £2 10s. 

Also Pass and Honours Courses in Bio-chemistry. 

Research students carrying out research work pay a fee 
of £3 per annum. 

The Inorganic and Organic Chemical Laboratories 
provide accommodation for every kind of work and re- 
search in inorganic and organic chemistry and in metal- 
lurgy. There is also a laboratory devoted to spe&roscopic 
work and research. 

The Muspratt Laboratories of Physical Chemistry and 
Ele&ro-chemistry adjoin the main chemistry buildings, 
and, owing to their full equipment, offer every op;; rtunity 
or all manner of work and research in these eubjefls. 

The Bio- chemical Laboratory is also separately housed, 
and provides facilities for work and research. 

Students desirous of gaining a thorough theoretical and 
pra&ical acquaintance with Technical Chemistry, or who 
intend to adopt Chemical * work as a profession, must 
devote three or four years to special study, for which a full 
curriculum is provided# Fees ; — 


One Term; - Three Terms 
Per Week Three Months. One Session 

One day £4 £7 

Two days . . . . . , 5 xos. 10 

Three days.. .. .. 7 13 


Whole week . .. .. xo xos. ax 

D.P.H, Course {see special syllabus). 
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Course for Dental Degree and Diploma (see special 
syfi&baa). 

Technological Curriculum, 

, The curriculam extends over three or four years. 

The; Fits*! Examination for the Associateship of the 
Institute of Chemistry may he taken after the third year. 
Those, students who hare taken the Ordinary Degree of 
B'Sc, may pass the M.Sc. Exam, inany subsequent year, 
i. The Sir John Willox .Scholarship of £$o per annum, 
tenable for two years, will be competed for in December, 
jqt3, on an Examination in aubje&s which are included 
in the first two and a half years of the above curriculum. 
Candidates should send in their names to the Registrar 
not later than November 15. The Sheridan Muspratt 
\ Chemical Scholarship, on similar lines, is.: open far com- 
petition. Other Scholarships, Entrance Scholarships,- and 
. Free Studentships are also available to Students. 

Evening Classes, 

Classes on Metallurgy win be held during the winter. 
Frospe&uses containing particulars may be obtained 
from the Registrar, University of Liverpool. 

ARMSTRONG COLLEGE, NEWCASTLE 4 >N-TYN& 
(Ik thb UNwfcasiTY ov Durham). . 
Professor of Chemistry— P. Phillips Bedson, M.A 

r 0*Sc*F-l.ei<F;C.S., ; 

: Lecturers in Ckemistryi-F* €* Garrett, D.Sc., F.C.S., 
and J. A-Smythe, D.Sc., Pb.D„ F.G.S. - * 

Assistant Lecturer and Demonstrator— A., A. \ Hall, 
M.Sc n PhD. : 

Demonstrators— A, Forster, IM.Sc., Ph.lX* A^ S. 
Blatchford, B.Sc. ; and W. Wardlaw. ’ ~ * 

Lecturer in Agricultural Chemistry — S. Hoare Collins, 
M.Sc.,FXC.,F.C.a 

Assistant Lecturer in Agricultural Chemistry — G. S. 
Robertson, B Sc. 

Pint Tear Courses .— Division I.— This Course of 
. Le&ures will extend over the three terms of the Session, 
and Is intended to serve as an introdu&ion to the Science. 
The Lednres will be of an elementary chara&er, and 
whilst framed to meet the requirements of First Year 
Students will also be serviceable to such asintend pursuing 
Chemistry in its various applications in the arts arid 
’ manufa&ures, as, for instance, Brewing, Metallurgy, the 
Mauufadure of Soda, Soap, Glass, &cT ' The snbje&s 
treated will include an exposition of the ^Principles of 
Chemistry, and a description of the preparation and 
properties of the chief Elementary Subetances, both 
metallic and non- metallic, and their more important 
native and artificial compounds. The class will meet on 
Mondays,. Wednesdays, and Fridays, at it a.m„ and will 
commence os Wednesday, O&ober 91b. Fee, £3 10s. for 
the Session. ’ 

Division II. Similar to Division I., but modified to meet 
requirements of Students for Degrees in Engineering and 
Mining. Mondays ra to x, Tuesdays and Thursdays 
to to li. Fee, £3 iov. for Session. 

Second and Third Year Coursts^~*The&o le&qres are 
designed to form a part of the coarse of instrn&ion in 
Chemistry, and to prepare students for the examinations 
in Cbemistiy for the degree of Bachelor of Science, Pass 
and Honours. 

{a) Inorganic Chemistry, — Advanced Course, Tuesdays 
and Thursdays at 11 a.m. Fees, Le&ures, £3 10s. per 
se$s:on, ar»<J £1 10s. per term. 

. (6) Organic Chemistry Aliphstic and: Aromatic Com- 
pound's, Tuesdays and Thursdays at 10 a.m. Fees, 
Ledures, £3 10s. per session ; £1 10s. per term. 

(c) Organic Chemistry.— Advanced Course, Tuesdays 
and Thursdays at 12 noon for part of the session. Fees, 
Lefiures, £3 10s. per -session ; £1 10s. per term. 

(ij History of Chemistry and Chemical Philosophy.— 
Saturdays at 10 a.m. Fees, Ledures, £3 topper session : 
£1 10s* per term, r \ 

W Physical Chemistry.— Tuesdays and “Thursdays at 


£2 noon, for part of the session. Fees, Le& ures, £3 xos. 
per session ; £1 10s, per term. ( 

if) Analytical^. Chemistry.— Fridays at g.15 a.m. 
Fee, £1, ' 

(g) The Rarer Elements and the Periodic Law.— Times 
to be arranged. ’ Fees, Le&ures, £3 job, per session ; 
£t 109 . per term. 

Students" taking Chemistry for Pass Degre'e will attend 
in their second year the courses and/i and in their third 
year the courses b and d,i'n addition to the necessary 
Laboratory pra&lce* ' 1 

Students taking ’Chemistry for Honours’ 'Degree will 
attend in their second yearthe courses a, b t and-/*, and in 
their third year the courses, c % 4 > *1 and g, \tt -addition to 
the necessary Laboratory pra&ice. i V 

A Le&ure Course in Analytical Chemistry will be given 
on Fridays, at 9.15 a.m. Fee for the course, £1, 
Metallurgy and Assaying, — Le&arer, Prof. Louis, M.A., 
D.Sc., F.I.C., F.G.S.; Demonstrator, H. Dean, M.Sc., 
A.R.C.M. ; G r H. S. Kent. A Metallurgical "Lab oratory 
is provided; in which instruction is given in the , ordinary 
processes of Dry Assaying, and i sr the preparation ana 
analysis of Alley s r Ac. Fees as for Chemical Laboratory. 

1 Agricultural Chemistry.^— The instru&ion in this branch 
of Chemistry wilt consist of a series of Le&ures and of 
special pra&ical work in -the. : Chemical; Laboratory. 
Students will be expe&ed to have a knowledge of Ele- 
mentary Chemistry, such as may be obtained by attending 
the General Course. - 

The Ledture Course in Agricultural Chemistry is 
arranged id r two days a week throughout the^Sdssion. 
Fee,£3XOB. / - . ", 

Practical Chemistry . — The Laboratory is- open . from 
10 a,m. to 1 p.m., and from 2 to 5 p.jn*» except on Satur- 
days, when it closes at 1 p.m. Laboratory Fees, — -Students 
working six days per week £5 10s. pef term, ^15; per 
session ; ode day per week, £2 per term, £5 per session,. 

Courses of Study, — Students will , be divided into two 
classes:— (x) Regular, or Matriculated Students; who 
are also Members of^e, University of Durham ; and 
(2) Non- Matriculated Students. Regular Students will be 
required to follow such a course of study in the subject a 
professed' in the College as will enable, them to pass the 
Examinations for the degree of. Bachelor in Science of 
the. University ofDurham. Nob-Matriculated Students 
wifi attend such classes as' ; they may seled. Every can- 
didate for admission as a matriculated student must have 
passed the University Matriculation Examination. 

Matriculation Examination . — In order to enter on a 
course of study for a Degree a student must have pre- 
viously satisfied the Examiners is the fol lowing subjects : 
— (i) English, {2) English History, >. (3) Mathematics, 
(4) three of the following subjects, of which one must be 
a language:— {a)* Religious Knowledge, (6) Latin, (c) 
Greek, (d) Ancient History, (4) French, (f) German* <g) 
some other language to be approved, (ft) Experimental 
Science or Physics or Chemistry, (i) Botany or Zoology, 
W) .Mechanics, (ft) Extra Mathematics, (J) Geography. 

(i.). Candidates for degrees in Arts, who do not offer 
Latin in their Matriculation Examination or in the 
equivalent accepted as exempting therefrom, will be 
required to pass in Latin at a subsequent examination 
before entering upon the Arts course. 

„(***)• Candidates for degrees in Commerce, who do not 
offer a Modern Foreign Language in their Matriculation 
Examination, or in the equivalent as exempting there- 
from, will be required to pass in a Modern Foreign 
Language at a subsequent examination before entering 
upon the Commerce course. 0 

{iii.).- Candidates for de e re8S in- Engineering (Civil, 
Mechanical, and Ele&ncal) and in Naval Archite&ure will 
*®ta|» the following subjefts-ftom the list 


.. , ( 5 ) Extra Mathematics j (6) Geography,'. 

(iv.).- Foreign Students may . be exempted froth the 
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Matriculation Examination on report from the .Board of 
Professors of Armstrong College, that they have received 
such an .education* in their own country as will enable 
them to profit by University study, and that they have 
sufficient knowledge of English to enable them to follow 
the courses of instru&ion they are entering for. 

For detailed Syllabuses and complete Regulations the 
College Calendar should be consulted. 

Bachelorship in Science . — The degree of Bachelor of 
Science is conferred in Pass and Honours in PuCe and 
Applied Science. For details of curricula, &c., the College 
Calendar should be consulted. " 

. Exhibitions . — Two Exhibitions of the value of £20 and 
£10 respe&ively will be awarded, in O&ober next to 
Candidates desirous of attending the first year course of 
study in the College. 

The examination will be held at the College, and will 
commence on Thursday, O&ober 2nd, 1913. Candidates 
should send in the.r names to the Secretary* on or 
before September rath. , 

Evening Lectures . — Under the auspices of the College 
and the Newcastle Section of the Society of Chemical 
.Industry* special Courses of Evening Le&ures will be 
grven^- Course of .5 Le&ures by Prof. Cobb, Fuel 
Economy, to commence in O&ober 1913, and a Course 
of 5 Le&ures commencing January, 1914, to be announced 
later. . ' 

1 Several valuable Scholarships are available for students, 
including the Johnston Chemical Scholarship of the value 
of £60’ for one year, which is open to Bachelors of Science 
of any British University the examination for this 
Scholarship will be held daring the week commencing 
September 30th; Candidates should send in their names 
to the Secretary on or before September 22nd. 

THE UNIVERSITY OF MANCHESTER, 
i Processor of Chemistry and Director of the Chemical 
Laboratories — Harold B. Dixon, M.A., M.Sc., Ph.D., 
FJR.S. 

Professor of Organic Chemistry — Arthur Lap worth, 
D Sc , F.R.S. 

Reader in Biochemistry and Senior Lecturer in Chemis- 
try — C. Weizmana, Ph.D., D.Sc. 

Senior Lecturers and Detnonstrators — Norman Smith, 
D.Sc. ; E. C. Edg*r, D.Sc. ; and F. P. Burt, D.Sc. 

Assistant Lecturers and Demonstrators — F. R. Lank- 
shear, B .A., M.Sc. ; Edward Hope, M.Sc.; J. E. Myers," 
M.Sc. ; Jacob Jones, M.Sj. ; and J. R. Partington, M.Sc.' 

Professor of Metallurgy— H. C. Carpenter, M.A., Pn.D. 

Assistant Lecturer in Metallurgy — J. H. Andrew, M.Sc. 

Lecturer in Electro-Chemistry— J. N. Pring, D.Sc. 

The Session begins O&ober 1st, 1913. 

Chemistry Lecture Courses . 

General Chemistry Course.-- Tuesdays, Thursdays, and. 
Saturdays, at g.30, during the two Winter Terms. 

This course is intended:' for Students commencing 
the study of chemistry. - 

Introduction to Organic Chemistry — Mondays, Wed- 
nesdays,' and~Fridays, at 11.30, during the Summer Term. 

This course is designed to meet the requirements of 
Students preparing for the Intermediate B. Sc. Examination. 

Biochemistry, Theoretical and Practical— Tuesdays and 
• Thursdays during the Summer Term. This Course pre- 
pares for Part III. o t thefirstrM.B. Examination. 

First Year Honours Course . — Mondays, -Wednesdays, 
and Fridays, 11.30, during the two Winter Terms. The 
Non-Metals. 

. Second Year Honours Course. — Mondays, Wednesdays, 
-and Fridays, at 2, during the two Winter Terms. The 
Metals. 

Third Year Honours Coarw.— Theoretical and Physical 
Chemistry. * 

' Organic Chemistry {General) .—Mondays and Fridays, 
at g.30, during thetwo Winter Terms. 

- Organic Chemistry (Advanced).— Tuesdays and Wed- 
nesdays, atg.3Q, during the two Winter Terms, ^ 


History of Chemistry. —Short Courses during thetwo 
Winter Terms. 

Chemistry of - Colouring alters — Theoretical and 
Pra&ical Course during the Winter Terms. 

Metallurgy Introductory Course, followed by either— 

(A) Lead, Copper, Bismuh, Antimony, Z inc, and Tin ; or 

(B) Iron and Steel. Each Course, one Le&ue per week 
during the Session. 

Electro-chemistry*— General Theoretical Course : One 
hour per week during the Michaelmas and Lent Terms. 
Applied Course; One hour per week during Michaelmas 
and Summer Terms. 

B.Sc. with Honours in Chemistry. — The course extends 
over three years, and comprises systematic instru&ion by 
means of le&ures 'and pra&ical work in the laboratories. 

The Research Laboratories for Inorganic, Organic, and 
Physical Chemistry, and for Metallurgy, are open to 
graduates and other advanced 'students. 

For farther particulars ot any of these courses apply to 
the Registrar, Edward Fiddes, M.A.*or to the Dite&or 
of the Laboratories. 

UNIVERSITY COLLEGE, NOTTINGHAM. 
Departments of Chemistry and Metallurgy. 
Professor of Chemistry — F. Stanley Kipping, Ph.D., 
D.Sc., F.I.C., F.R.S. 

Demonstrators of Chemistry — R. M. Caven, D.Sc., F J. C.; 
G, Sand, D.Sc. ; and H. Lambourne, B.Sc. 

The Classes of the College are open to students of both 
sexes above sixteen years of age. 

Lecture Courses.— The Chemistry Day Le&ures extend 
over three years. " In the first year, a student attends a 
course on Inorganic Chemistry. In his second Vear he 
attends Le&ures on both Inorganic andOrganic Chemis- 
try.' In his third year he attends courses on Advanced 
Organic Chemistry, Physical Chemistry, “and Advanced In- 
organic Chemistry. 

Demonstrations and Le&ures on Analytical Chemistry 
are given, and Chemical Calculation and Tutorial classes 
are also held. Various short courses of le&ures on special 
suhje&s are delivered during the Session. 

Students may qualify themselves by attendance at these 
Ie&nres and classes for the Examinations of the Univer- 
sities of London, Cambridge, or Oxford, and for the 
Medical Examinations of the Royal College of Surgeons 
and of the Universities of Cambridge and Edinburgh: 
they may also obtain instru&ibn in Chemistry far-technical 
or other purposes, and can enter for a full Chemical 
Engineering Curriculum. Special attention is given to 
the requirements of candidates for the Associateship of 
the Institute of Chemistry. 

Practical Chemistry and Metallurgy.— The Chemical 
and Metallurgical laboratories are open every day from 9 
to 5, except on Saturday, when the hours are from g to 
1 ; also on Tuesday and Thursday evenings from 7 to g. 
Each Student works independently of other Students at a 
course recommended by the Professor. Instru&ibnis given 
in general Chemical Manipulation, in Qualitative and 
uantitative Analysis, and in the methods of .Original 
hemical Investigation and Research ; Students are also 
enabled to work out the applications of Chemistry . to 
Pharmacy, Metallurgy,* Dyeing, Brewing, Iron and! Steel* 
and other Manufa&uring Processes. 

Research Work.— Students or others wishing . to under- 
take research .work in pure or Applied Chemistry will be 
afforded every facility for doing so and may be admitted 
at reduced fees. The Laboratories are Tuliy equipped 
with apparatus ' and chemicals necessary for sucb\Work; * 

, , Course r of Technical Chemistry Lectures A re also given 
on Engineering, Dyeing* and Bleaching, -Brewing^ Plumb- 
Jng, Gas Manufa&ure, and on otEer processes of -applied 
Chemi'stry. _ . ^ 

V Pharmaceutical Students are providedwith Le&nres and 
Laboratory 'work suitable for the preparation for 'the 
Minor and Major Examinations. ' 

. The compositiom fes for full time in ^the -Chemistry 
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Department (lectures and laboratory) is £6 per term, and 
this fee covers all necessary apparatus and chemicals. 

A composition fee of£6 per term is also charged for 
various complete courses, such as those required for the 
Institute of Chemistry, and for the degree examinations 
of London University. 

Evening Classes v — Evening Ledures and Laboratory 
instrudion will be given hi Pure and Applied Chemistry, 
and the laboratories are open for pf adical work on Tues- 
day and Thursday evenings from 7 to Q. Fee for each 
Le&ure Course, 5s. ; for each Laboratory Coarse, xos. 

Full information Concerning all College Classes is given 
in the College Prospe&us, free from the Registrar. 

; THE UNIVERSITY OF SHEFFIELD. 

Professor of Chemistry — W. P. Wynne, D,Se.» F.R.S. 

Lecturers and demonstrators — W. E. S. Turner, D.Sc., 
M.Sc. ; W. J. Jarrard, B.Sc. ; C. R. Young, B.Sc. ; J. 
Kenner, Ph.D., B.Sc. 

The Session will commence October xb*. 

Matriculation Course . — Ttieiday and Friday at g.30. 
#ee i; faMs. fid., and three hours per week Laboratory work. 

Candidates for the Intermediate Examination are re- 
quired to satisfy the Examiners in throe of the following 
subjects:— Fare Mathematics, Applied Mathematics, 
Physics, Chemistry, Zoology, and Botany. And those for 
the Final Examination in three of the following subjects:— 
Fun Mathematics, Applied Mathematics, Physics, Che- 
mistry, Zoology, Botany, Physiology, Geology, Education. 

InUnmdiate Course in Chemistry forB.Sc. or M.B., 
Ck.B,— Monday, Wednesday, Thursday, and Saturday at 

9.30 a.nu £$ 5s., and six hours per week Laboratory work 
during first year. 

B Sc. Course in Chemistry .— Monday at 9.30 sum. and 
Tuesday at xa.30 p.tm during second year, £3 3 b» ; Wed- 
nesday at 12.30 a.m, during two terms, Thursday at 

10.30 sum. and Friday at xo 30 a*m., during third year, 
£3 3s* ; and nine hours per week Laboratory work during 
second and third years. 

B.Sc. with Honours. — Honours Students in Chemistry, 
after passing the Intermediate Examination, devote the 
whole of their time to the study of Chemistry, and are 
expected to reach the standard for a pass in Chemistry for 
the ordinary degree by the end of the second year. During 
the second or third year they devote one day a week to 
lectures and practical work in a subsidiary subject — 
Mathematics, Physics, or Metallurgy— selected for the 
degree. The third year is devoted to the advanced study 
of Chemistry, either chiefly Physical and Inorganic or 
chiefly Organic, as the student may select. At least four 
days a week during the second and third years are spent 
in the laboratory. 

If .Sc. — This degree may be conferred upon a Bachelor 
of Science with Honours who is of one year’s standing 
from the date of his graduation as a Bachelor of Science, 
or upon a Bachelor of Science who has either passed 
an examination, in an Honours School subsequent to 
graduation, or has for at least one year after graduation 
done research work at the University, and has presented 
a thesis, approved by the Faculty of Pare Science, upon 
the research work done during that period. 

D.Sc . — The degree of Doctor of Science may be con- 
ferred upon any Master of Science of not less than five 
year’s standing from the date of his admission to the 
degree of Bachelor, provided that be has published, in 
recognised journals or transactions, a research or re- 
searches of special merit and approved by the Faculty of 
Pure Science as qualifying him for the degree. 

Laboratory . — Working hours to be arranged between 
Professor and Students. 

Sessional Fees far Day Students : — Three hours per 
week, £3 33. ; Six, £5 5s. ; Nine, £7 7s. ; Twelve, £g 9s. ; 
Eighteen, £12 12s. ; Twenty-four, £14 14s. ; Thirty-two, 
x6s. ; Honour or University Students taking eighteen 
hours or more per week, £12 xas. 

Students joining the Laboratory for one term are 


charged one half, and for two terms two-thirds of the Fees 
for the whole Session. 

A Course of Ledures,jvLth a special class in Laboratory 
Work, is arranged for Medical Students entering for the 
Conjoint Board Examinations. Fee, £7 7s. 

A course of Pradical Chemistry which meets the require- 
ments of candidates for the Diploma of Public Health is 
held during the Michaelmas and Lent terms. Fee, £6 6*. 

An arrangement has been entered into with the Board 
of Education, London, S.W., which will enable Science 
Teachers to work in the Chemical Laboratory for feree,' 
six, or twelve hours a week on payment of one- quarter 
of the usual fee, the Board being willing to pay the 
remainder under certain conditions^ of which full informa- 
tion may be obtained on application to the Registrar of 
the Unwersity. 

Evening Classes . — Ledure. Class and Laboratory, on* 
Thursday evening during the Michaelmas and Lent 
terms. Fee, £1 xos. 

Department of Metallurgy. 

Professor — J. O. Arnold, D.Met., F.R.S. 

Senior Lecturers— F. K. Knowles, B.Met. ; F. Ibbotson, 
B. Met., B.Sc. 

Lecturer—}. H. Wreaks, B. Met. 

Lecturer in Non-ferrous Metallurgy— G. B. Brook. > 

Lecturer in Electro-metallurgy — W. R. Barclay, 
A.M.I.E.E, 

This Department has been equipped to meet the require 
raems of the local industries. The Laboratory is fitted 
with the moBt modem apparatus for metallurgical analy- 
sis, more especially with appliances for the rapid and 
accurate chemical examination of iron and steel, fuel, 
and refradory materials. It also contains a complete 
pyrometric installation, and a laboratory for the study of 
the micrograpbic analysis of metals fully equipped with 
specially designed microscopes by Ross, polishing 
tables, etching appliances, incandescent light for 
evening work, &c. The Department is now most com- 
plete for teaching the pradical manufadure, the Chemical 
constitution, and the physical properties of steel. Special 
attention is given to the determination of the microscopic 
constituents of steel. Although the chief industry of the 
distrid occupies the central position in the course of in- 
strudton, genera! metallurgy is not negleded. but is dealt 
with in a separate syllabus, dealing with metals (other tl&n 
irqn and steel) used in the arts. Students are thus 
enabled to seled and at once enter upon a course of 
scientific metallurgical training of immediate pradical 
utility. They may take up and work through any portions 
of the course, but certificates are granted only to those 
who follow the prescribed courses and pass the necessary 
examinations. Ledures on Iron and Steel Manufadure, 
on Fuel and Refradory Materials, and on General Metal- 
lurgy. Pradical Metallurgy Laboratory, Furnaces, 
Foundry, and Testing Machine Course; Pradical Course 
of Metallurgy other than Iron and Steel ; Pradical 
Fuel Course for Students in Collieries or Gas Works. 

• A steel works has been ereded in connedion with the 
Sheffield University at a cost of about £15,000, with a 
most varied and complete plant. The most recent addition 
to the steel works plant is a 3 cwt. Kjellin indudion 
furnace worked by a 120 h.p. Motor-generator set with 
two-phase current. The Metallurgical Department of 
Sheffield University is “ in association " with the Royal 
School of Mines for teaching the advanced metallurgy 
of Iron and Steel. ** 

There has been recently added to the curriculum Day 
and Evening courses in Eledro-metallurgy and Non- 
ferrous Metallurgy. The Electro-metallurgical Labora- 
t0X 7 is completely equipped for the pradical study of 
every branch of the art of the Eledro-deposition of metals, 
special attention having, however, been paid-in the 
seledion and arrangement of plant and apparatus— to the 
specific requirements of the Sheffield trades. The plant 
and machinery is thoroughly up-to-date in charader. 
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Working accommodation is provided for 30 students at 
one time, and the coarse extends over three university 
years. 

The Non-ferrous Department has been established to 
meet the needs of the lighter Sheffield trades of Silver 
and Ele&ro-plate, Brass, and allied industries. It is com- 
pletely equipped for dealing with every phase of the work 
from the raw material. The melting shop is fitted with 
furnaces capable of dealing with casts up to 70 lbs. weight, 
so that commercial pra&ice can he followed. Two targe 
laboratories, the one with 32 places for preparatory 
students, the other with accommodation for 40 advanced 
students, provide the means for the Chemical examina- 
tion of the alloys prepared. A Staff and Post-graduate 
research laboratory completes the provision for the 
chemical side of the work. The Micrographs Labora- 
tory is equipped with a complete Zeiss Photo-micrographic 
camera, direft driven polishing blocks, and Rosa micro- 
Scopes. The recalescence laboratory for the estimation 
of temperatures during melting, annealing, or other heat 
treatment has a complete pyromeiric installation. An 
Arnold and Colver-Glauert Pyrometer permits of readings 
every i 0 C. up to 1300° C. Facilities are provided for 
observing the thermal changes in vacuo . The Chrono- 
graphic recorder iB served by ele&ric or coke furnaces, 
and the installation may be regarded as the most com- 
plete of its kind. 

UNIVERSITY COLLEGE, READING. 

Professor of Chemistry* — H. Bassett, D.Sc;, Ph.D., 
D. hs Sc., F.I.C. - 

Lecturers—]. Wv Dodgson, B.Sc. ; A. E. Everest, M.Sc. 

Professor of Agricultural Chemistry— S. J. M. Auld, 
D.Sc.,Ph.D.,F.LC.; 1 , ; V , 

Research Chemist in Dairying — J. Golding, F.I.C. 

Lecturer in Agricultural Chemistry— }. A, Murray, B.Sc. 

The lectures and laboratoiy work are so arranged as to 
be suitable for studen s preparing for the London B.Sc. 
(Pa*s or Honours), or for the College or other Diplomas 
in Agricu.ture, Horticulture, or Dairying. There is a 
general course of Intermediate standard, also another 
suitable for first year students of Agriculture and Horti- 
culture. In their second and third years Science students 
attend special lectures m Inorganic, Organic, and Physical 
Chemistry, while Agricultural students take special 
courses under the Professor of Agricultural Chemistry. 
The laboratories are well equipped for all branches of 
pra&ical work. 

Halls of Residence — (Men) Wantage Hall, St. Patrick’s 
Hall j (Women) St. Andrew’s Hall, Wessex Hall, St. 
George’s Hostel. 

Full details of fees, scholarships, &c., can be obtained 
from the Registrar. 

UNIVERSITY COLLEGE, DUNDEE. - 
- University of St. Andrews. 

Prof essor of Chemistry — Hugh Marshall, D.Sc., F.R.S. 

Assistant Lecturers — J. K. Wood, D.Sc. and (Vacant). 

Lecture Assistant and Lab , Steward— J. Foggie, F.C.S. 

The Session consists of three Terms ' The Martinmas 
Term begins early in October and ends before Christmas ; 
the Candlemas Term begins early in January and endB 
about the middle of March ; the Whitsunday Term begins 
in the middle of April and ends at the end of June. 

Three Courses of Lectures are given, each extending 
through all three terms. The Junior Course, meeting 
four or five days a week (including Tutorial Meetings), is 
intended for beginners, and qualifies for Graduation 
Examinations in Arts (M.A. General), Science (First 
B.Sc.), and Medicine (First Professional). 

The Intermediate and Advanced Courses, each meeting 
twice or thrice weekly, qualify for Degree Examinations 
in Arts (Special and Honours, respectively), and in Science 
(Final B.Sc. on Intermediate and Higher Standard, 
respectively). . 1 „ V. 


£££_ 

All three are General Courses, including Inorganic, 
Physical, and Organic Chemistry. 

The Laboratories are well equipped, and instruction is 
provided for students in Arts, Science {Pure and Applied), 
Medicine (including Public Health); provision is also 
made for students desiring to undertake Technological 
Work or Research. 

' UNIVERSITY OF ABERDEEN. 

Chemistry. 

Professor— Francis R; Japp, M.A., LL.D., F.R.S. 

Lecturer on Physical Chemistry — Francis W. Gray, 
M.A.,. D.Sc. 

Demonstrators — Joseph Knox, D.Sc.; W. H. T. 
Williamson, B.Sc. 

I. General Lecture Course (xoo Lectures),— -Daily during 
the Winter Session. The Bnbjede treated of include (1) 
The Laws of Chemical Combination and the General 
Principles of Chemistry; (a) Non-metallic and Metallic 
Elements, and their Compounds; (3) Organic Chemistry; 
{4) Applications of Chemistry to the Arts and Manu- 
factures. Fees, for first attendance, £4 4s. ; for subse- 
quent attendance, -£3 39. A Tutorial Class (without fee), 
conduced by the Junior Demonstrator, is held inconnec- 
tion with this course. 

II. Physical Chemistry (60 Lectures). — Three Le&ures a 
week on Physical Chemistry, with Fra6tical Demonstra- 
tions, -are delivered during the Winter Session by the 
Lefinrer, Dr. F. W. Gray. Fee, £2 as. 

. III. Inorganic Chemistry (40 Lectures). — Two Le&ures 
a week on Advanced Inorganic Chemistry are. delivered 
during the Winter Session by the Lecturer, Dr. J. Knox. 
Fee, A 2 2s. 

TV. Special Lecture Course on Organic Chemistry (50 
Lectures).— Daily during the SummerBsssion. Fee, £3 3s. 

V. Practical Course for Medical Students . — This 
course, which occupies five hours a week during tl xe 
Summer Session— in all fifty hours — is devoted to practice 
in Elementary Qualitative Analysis. Fee*.£3 38, 

,YL. Chemical Laboratory. — The Laboratory is open to 
Students daily from g a.m. to 5 p.m. Each Student on 
entering is allowed to arrange his hours of work so as to 
suit his own convenience,.butmust adhere to these hours 
when once fixed. The Laboratory rnetruAion includes : 
(1) General experiments ; (a) Preparations ; (3) Qualita- 
tive analysis; (4) Quantitative analysis: gravimetric, 
volumetric, and gasoraetric. The Course qualifies for the 
examinations of the Institute of Chemistry. Fee, £3 3s. 
a session. A certain number of free places are available, 
on the recommendation of the Professor, and subjeft to 
the approval of the Senatus, for research students. 

University of Aberdeen and Aberdeen and North of 
Scotland College of Agriculture. 

Agricultural Chemistry. 

Professor — James Hendrick, B.Sc., F.I.C. 

Assistants — R, Glegg, B.Sc., F.I.C. ; Alfred HiU,B,Sc. 

I. Preparatory Courses in General Chemistry and in 
Organic Chemistry are given for those who are unable to 
take the full University Courses in these subjects. The 
course in General Chemistry Consists of about sixty Lec- 
tures with Practical Woik (one hour daily) during the 
Winter Session. The course deals with the general 
principles of Chemistry, and with those parts of Inorganic 
Chemistry which are of more immediate concern to 
students of Agricultural Chemistry. The Practical Work 
goes along with and illustrates the Lectures. Fee, £4 43. 

- The course in Organic Chemistry consists of about thirty 
Lectures, and is given during the Winter Session. It 
deals especially with those parts of the subject which are 
directly related to Agricultural Chemistry. Fee, £1 is. 

II. Agricultural Chemistry (General Course ). — This 
class meets daily during the Winter Session, and includes 
both Lectures and Laboratory Work. The Lectures deal 
with the Chemistry of the Atmosphere, the Soil, Manures, 
Foods, preservatives! Insecticides, &c. The Physiological 
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The main object of this College is to afford a suit* 
able education to r those who wish to qualify themselves 
for following an industrial profession or trade* It was 
founded by an Order in Council, dated November 26th, 
iff 86, 1 according to a scheme framed by the Commissioners 
appointed under the provisions of the Educational 
Endowments {Scotland) A<2r, wherebyAnderson’s College 
{established 1796), the Young Chair of Technical Chemis- 
try in connexion with Anderson’s College, the College of 
Science and Arts, Allan Glen’s Institution, and the Atkinson 
Institution were placed under the management of one 
governing body^ 

' The Diploma of the College is awarded to Day Students 
who have attended prescribed courses of instru&ion and 
passed the necessary examinations* . The ordinary courses 
extend oyer three years, but arrangements are made for 
advanced, students continuing their Studies in special 
departments* . The diploma course In Chemistry extends, 
over four years'* 

Students who have matriculated at the University of 
Glasgow can qualify for the degree of B.Sc, in Applied 
Science by attendance oh the Day Classes of t he College. 

Complete courses of instru&ion are provided in both 
Day mid Evening Classes. 

Copies .of the Calendar for 1913*1914 may be had from, 
the Director, Mr. H, F, Stockdale, ; price by .post, is. 4«l» 
Prospe&uges will be seht free. . * ' 

; UNIVERSITJT OF ST. ^ANDREWS. J, 
United Colleq^ of St. Salvator and St* Leonard 

Professor of Chemistry—} ames C. Irvine, Ph.D.*D,Sc. 

The ^ession begins on. O&obex 13th., A Competitive 
Examination, T open to intending: ^Students, of Arts* 
Science, and Medicine, for about thirty-seven Bnrsaxies, 
ranging m value from £$o to £iss each per annum, wilLbe 
held on September, rath and following days I.,' Twenty- 
two of these Bursariea are restri&ed to Men, one is open to 
Men or Women, and fourteen are restri&ed to Women, 
the latter being intended for women who at the con- 
clusion of their Arts or Science Course will proceed to 
Medicine. 

A Hall of Residence is provided for Women Students. 

Two Degrees in Science are conferred by the University 
of St* Andrews, viz^-Bachelor-ef. Science^BiSc.) and 
Do&or of Science (D.Sc,}, and Chemistry is also included 
in the curriculum for the M.A. Degree, and the M.B., 
Ch.B. Degrees.; the regulations will be found in the 
** University Calendar.” 

Lecture Courses . 

Three distin& Courses of Le&ures are given, each 
extending over the three terms of the academic year. 

First Year's Course . — This Class meetB at 11 o’clock 
on five days in the week. The introdu&ory le&ures 
treat of the Nature of Chemical A&ion, the Classification 
of Substances into Elements and. Compounds, the Phe- 
nomena of Oxidation, and the Composition of Air and 
Water. The Laws of Chemical Combination and the. 
Atomic Theory are next discussed, after which the more 
commonly occurring elements and inorganic compounds 
are described systematically. Elementary Organic Che- 
mistry is also included in the Course. 

The chemistry of manufa&ures is referred to only 
cursorily ; special attention, on the other hand, is 
given to those parts of the science which are of general 
educational value, and as much of the theory of chemistry 
is introduced as is compatible with elementary treatment. 

This course of instru&ion is intended to meet there- 
quiremonts of the M. A., First Science, and M.B., Ch.B* 
Exams., so far as Theoretical Chemistry is concerned. 

Second Year's Course . — The first part of the Course, 
is devoted ta Organic Chemistry, and the second part to 
General and Physical Chemistry, the instru&ion in general 
being such as is required for the Final Science Exam, on 
the Lower Standard and the Special Exam, for the. 
M.A. Degree. 
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Third Year's Course*— Short. , courses, of le&ures on 
.selected topics are given to Student^ preparing for the ~ 
B.Sc: on the Higher Standard' or the M.A. Degree with 
* Honours.' " . 

Certificates are awarded on the results of examinations, 
and the “Forrester Prize” of about £10 is awarded to 
the best Student of the year. 

Fee for the Session, for each Course, £4 4s. 

Practical Chemistry. 

The Laboratory is open daily from 9 a.m. to 4 
p.m., except . on Saturdays, when it is closed at 1 
p.m. The work pursued in the Laboratory, comprises : — 
(1) The performance of experiments illustrative of the 
Principles of Inorganic and Organic Chemistry; (2) Quali- . 
tative and Quantitative Analysis; (3) Practical, Physical 
Chemistry. Each student pursues an independent course 
of study under. the supervision of the Professor or .Demon- . 
strator, the nature, of the work varying jwith the pro- 
ficiency of the student and the particular obje& he. may , 
have in view. Suitable courses of instru&ion in Pra&ical 
Chemistry are provided for candidates . for the Exams, in 
Arts, Science, and Medicine. 

The fee for the Ordinary Course of Pra&ical Chemistry 
is £3 33, and for the Advanced Course £10 10s. - 

Original Research. 

A special Research Department has been instituted by 
the University,, the laboratories of which are open to 
students who give proof of their capacity to condu& 
original investigation. Graduates of other Universities 
who spend two years in the laboratory as Research 
Students are eligible for the D.Sc. degreeofthe University, 
and special chemicals and apparatus are provided free of , 
charge.; Graduate workers can also qualify for the Berry, 
1851 Exhibition, and Carnegie Research Scholarships or 
Fellowships. 

Students may work either independently or in col- 
laboration with the Professor, to whom all communica- 
tions should be addressed. 

. QUEEN’S UNIVERSITY, BELFAST. 
Professor^E. A. Letts, Ph.D., D.Sc.,, Jf.R.U.i., . 
Lecturer on Organic Chemistry —A. W. Stewart, D.Sq, 

I. — ^Chemistry The le&ures are delivered at 12 o’clock 
on the first five days of each week, and. terminate, about 
the end of March. The course embraces the elements of 
Physical, Inorganic, and Organic Chemistry. Fee, £339.; 

II. — Advanced Chemistry. — Inorganic and Organic* 
The le&ures are given at such days and hours as suit the 
convenience of the class. Fee, £2 as. . 

. III. — Practical Chemistry. — In this course the Students 
are instru&ed in the general methods of Qualitative 
and Quantitative Analysis, Inorganic preparations, &c. 
The class is held on four days in the week during the 
second term for two hours each day. Fee, £3 3s. 

IV Practical Chemistry for Engineering Students*— 
A special course is given daring the third term*, Ree^ 
£3 3 ®* " 1 

V. — Laboratory Pupils*— The ^Chemical Laboratories,, 
are open from the second week, in O&ober to the beginning 
of J ply, on the first five days of the week, from io a,m. 
—5 p.m. (except during the vacations). Students; are 
admitted as working pupils on payment of a fee of £3 3s. 
for pne term, £5 5s, for two, or £7 7s. for the whole 
Session, Facilities are provided for Students who Wish 
to undertake research work. 

v Scholarships . — The following College Scholarships are 
awarded specially in conne&ion with the scfcbola of 
Chemistry and Physics Post-Graduate Scholarships in 
Chemistry alone awarded annually of £$o, and tenable for 
one ’year. Andrews.. Studentship; in Chemistry, and 
Physics, value about. £80 annually, and tenable for two 
years. 1851 Exhibition Scholarships; One of these 
Scholarships has hitherto beenplaced at the disposal „ of 
4he College every two years, pf the annual value of £150,. 
tenable for two or aqder ^cjalcopditiops fortfcree yqarB. 
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UNIVERSITY COLLEGE, CORE. 

A Constituent College op the National University 
Of Ireland. 

Professor— Augustus Edward Dixon, M.D. 

Assistant Lecturer— John Taylor, M.Sc. 

, Demonstrator— James L. McKee, B.A., Ph.D. 

The College Session will commence in Oaober, 15x3, 
and end in June, ,19x4. All classes are open to male and 
female students* 

The following courses are provided : — 

x. First Year Coarse for B. Sc,— General and Elementary 
Physical, Chemistry, Inorganic Chemistry, Inlrodu&ory 
Organic Chemistry, Pra&ical Chemistiy. 

а. Second Year Coarse for B. Sc. — Advanced Inorganic 
Chemistiy, Advanced Organic^ Chemistry, Praftical 
'Chemistry; - 

3 * Third Year Course lor B.Sc. — Physical Chemistry, 
Advanced Organic Chemistry, Pra&ical Chemistiy. 

4* Courses in Systematic and in Pra&ical Chemistry 
for students of Medicine proceeding to the Degrees of the 
University, or to the Examinations of the Medical 
Licensing Bodies of Dublin and of Edinburgh. 

5 * Courses in Systematic and in Pr*&TC*l Chemistry for 
Students of Engineering. 

б. Laboratory Pra&ical Course for; the Diploma in 

Public Health* '.7 , 

^Puir particufars at to Leanres, Fees, Scholarships, 
Exhibitions, Ac,, are , contained in the Regulations ex- 
t»&ed from the College Calendar, which will he supplied 
on application to the Registrar. 

NATIONAL UNIVERSITY OF IRELAND. 

University College, Galway. . , 

Professor— Alfred Sealer, Ph.D., M.D., D.Sc M F.LC., 
F.C.S., M.R.I.A. 

Demonstrators— Robert B. Forster, Ph.D., and Miss R, 
Clarke, B.A. 

The Session commences in September and ends in June. 

Faculty of Science* — 1. First Year's Courses* — Labora- 
tory : Inorganic preparations, simple gravimetric quanti- 
tative and simple qualitative determinations. Lectures ; 
A study of the chief non-metallic elements, their rea&ions 
and compounds, the molecular and atomic hypotheses, the 
leading metals, and an elemenUuy consideration of -the 
constitution and rea&iona of typical fatty and aromatic I 
organic compounds. 2. Second Year's Courses*— Labora- 
tory; Organic preparations, complex qualitative and 
quantitative inorganic determinations. Le&ures : Ad- 
vanced inorganic and organic chemistry. 3. Third Year's 
Courses — Laboratory : Qualitative and quantitative 
organic determinations, molecular weight determinations, 
g«» analysis, thermo-eledro and pnoto-chemic*! and 
other physical determinations. Le&ures : General, 
physical, inorganic, and organic chemistry, a detailed 
•tndy of special branches, and the historical development 
of chemistry. , r 

Faculty of Arts*— First Year's Course* — Same as 
Faculty of Science. 

Faculty of Medicine.— First Year's Courses*— Labora- 
tory : Same as in Faculty of Science, but less detailed, 
and including the dete&ion of the chief alkaloids, gluco- 
sides, and cat bobydratea, and the chemical examination 
of urine. Le&oxes : Same as in Faculty of Science, fir*»t 
year. 

Faculty of Engineering.— First Year’s Coursss.— Labor., 
toiy : Same as in Faculty of Science, but lesa detailed, 
and including a special atudy of metals, alloys, and other 
materials used in building construftion, also determine, 
tion of hardness in waters. Le&nres ; Same as in the 
Faculty of Science, first year. 

The College offers a Scholarship in Chemistry for com- 
petition in alternate years of the value of £60 , and Chemistry 
J 0 *®* 8 *S t0 ^e subje&6 required for numerous Scholarships 
5 J. Faculties of Science, Medicine, and Engineering. 
the R oyal Commissioners for the Exhibition of 1831 offer 
*vwy two years a Science Research Scholarship of £150 


I per annum. This Scholarship has already been held by 
! six Chemistry Students of this College. 

! For details as to Fees, Regulations as to Scholarships, 
and other particulars applytothe Registrar, from whom the 
Calendar and other College publications may be obtained. 

ROYAL COLLEGE OF SCIENCE, DUBLIN. 

The Royal College of Science supplies, as far as pra&ic- 
able, a complete course ofiastra&ion in Science applicable 
to the Industrial Arts, and is intended also to aid in the 
instruction of teachers for the local Schools of Science. 

Diplomas are awarded in the Faculties .of Engineering 
(Mechanical and Ele&rical), Applied Chemistiy, and Agri- 
culture. If accompanied by a certificate from the Professor 
of Chemistry, the Diploma of Associate of the Royal-Col- 
lege of Science in the Faculty of Applied Chemistry is 
recognised by the Council of the Institute of Chemistry 
of Great Britain and Ireland as qualifying candidates 
for admission to the praAical examinations of the 
Institute. 

Theinstru&ionin Chemical Science includes (i) General 
Inorganic Chemistry, Elementary and Advanced ; (2) 
Organic Chemistry, Elementary and Advanced; (3) 
Analytical and Experimental Chemistry; (4) Physical 
Chemistiy ; (5} Metallurgical and Technological Cfcemis- 
try and Assaying; (6) Instruction in Chemical Research. 

Fees payable by Non-Associate Students : — £2 for each 
separate Course of Le&ures. For Analytical Chemistry 
and Research — £5 for three months ; £9 for six months ; 
£12 for the entire, session. Assaying— -£5 for three 
months ; £9 for six months. £12 for the entire session. , 

There are four Royal Scholarships of the value of £50 
each yearly, with Free Education, including Laboratory 
Instru&ion, tenable for two years ; two become vacant 
each year ; they are awarded on the results of their 
examinations to. Associate Students, not being Royal 
Exhibitioners, who have been a year in the College. 

A limited number of Scholarships in Science and Tech- 
nology are competed for each year. These Scholarships 
are of the. value of £50 a year for four years, and, in 
addition, entitle the holder to free instru&ion during 
the full Associateship Course. 

For further particulars apply to the Registrar. 


PROFESSIONAL CHEMICAL QUALIFICATION 

(F.I.Cs AND AJ.Cs). . 

The Institute of Chemistry of Great Britain and 
Ireland. — The Institute of Chemistry was founded in 
O&ober, 1877, « n d incorporated by Royal Charter in June, 
1883, to elevate the profession of Chemistry, by setting up 
a high standard of scientific and pra&ical proficiency for 
persons desirous of becoming professional consulting and 
technological chemists, public analysts, and chemical 
advisers, by examining Candidates, and granting certi. 
ficatea of competency, and by insisting on the observance 
of stria rules', in regard to professional coodudh The 
Studentship* — Every Candidate for admission- to the 
Studentship is required to produce evidence that he is at 
least seventeen years of age, and that he has passed a 
Preliminary Examination in subje&s of general education, 
recognised by the Council of the Institute. He must also 
show that, at the time of making application for registra- 
tion, he is working at a College or University recognised 
by the Council, or under the direction of a.Feilowof the 
Institute in an approved laboratory. The Intermediate 
Examination in General Theoretical and Practical Chemis - 
fry.— Candidates for admission to the Intermediate 
Examination (Fee, £5 5s.) are required to produce 
evidence (I.) of having passed an approved Preliminary 
Examination in subje&s of general education; (II.) of 
having regularly attended systematic day courses, in a 
College or University recognised by the Council, during 
at least three academic years, in theoretical and pra&ical 
Chemistry, and courses in Physics, Elementary Mathe- 
matics, and one of the following subjeas, in accordance* 
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with the Regulations of the Institute : (i.) Higher Physics ; 
(ii.) AdvahcedMatheznattcs ; (iii.) Mecnanica and Chemical 
Engineering 5 (iv.) , Metallurgy ; (v.) Geology and 

Mineralogy; (vi.) Pnysiology; (vii.) Ba&erioiogy; (viii.) 
Agriculture ; (ix.) Elementary Botany ; (x.) Elementary 
Biology; and (III.) of having satisfadorily passed the 
Class Examinations in ail the subje&s required to be 
taken. As an alternative in the matter, of training (II.), 
a candidate may take two years’ day courses in a recog- 
nised Institution as indicated above, and work systematic* 
ally for two other years under a Fellow of the Institute in 
an approved laboratory. A Candidate who has taken a 
Degree in Science (including Inorganic and Organic 
Chemistry, and Physics in the Degree Examination, 
Mathematics having been also taken at either the Final 
or Intermediate University Examination) in a University 
recognised hy the Council, is eligible for admission to the 
Intermediate Examination of the Institute. Holders of 
certain Honours Degrees or Diplomas are exempt from 
passing the Intermediate, and, by virtue of their qualifica- 
tions, are eligible for admission to the Final Examination' 
dire&. A Candidate who has passed the Intermediate 
Examination Of the Institute, or who is entitled to claim 
exemption from passing the Intermediate Examination, 
is eligible for admission to the Final Examination. 
The Final Examination (Fee, £5 51*.) for the Associate • 
skip This comprises, in addition to a general 

knowledge of all branches of chemistry, a thorough know* 
ledge of one branch^-Mioetal chemistry; metallurgical 
chemistry ; physical chemistry ; organic chemistry; 
chemistry (including microscopy) of food and dings, 
fertilisers and feeding-stuff's, soils, and water ; or 
biological chemistry. All. Candidates for the Final Ex- 
amination are required to translate French and German 
technological literature, with the aid of di&ionaries. 
Candidates taking the food and drugs se&ion must 
take a course in botany, and those taking biological 
chemistry a course in biology. Fellowship [F, 1 .C,\. — For 
admission to the Fellowship, an Associate is required to 
have been registered for three years, and to have been 
continuously engaged during that period in the study and 
pra&ical work of applied chemistry in a manner satis- 
fa&ory to the Council. 

Full particulars are given in “ The Book of Regula* 
lions for the Admission of Students, Associates, and 
Fellows, 7 ’ which may be obtained (gratis) from the 
Registrar, 30, Bloomsbury Square, London, W.C. Past 
Examination Papers, Annual Sets, 6d. each. 


CHEMICAL LECTURES, CLASSES, AND 
LABORATORYJNSTRUCTION. 

City and Guilds of London Institute — The itera- 
tions of the Institute are divided broadly into four 
branches:— (i) The City and Guilds (Engineering) College, 
(3) the City and Guilds Technical College, 'Finsbury, 
(3) the City and Guilds South London Technical Art 
School, and (4) the Department of Technology of the 
Institute. Programmes of the London Colleges may 
be had on application to the Temporary Offices during 
the rebuilding of Gresham College, Leonard Street, 
E.C., or from the respective Colleges. The Technolo- 
gical Examinations (Examinations Department, Exhibition 
Road, S.W.), are conduced once every year at. various 
centres throughout the kingdom. The Programme 
of the College, containing full particulars of the 
conditions of entrance, fees, and courses of in- 
struction, may be had on application. City and Guilds 
(Engineering) College* Exhibition Road . — The objedfc of 
this Institution is to give to London a College for the higher 
technical education , in which advanced instru&ion shall be 
provided in those kinds of knowledge which bear upon the 
different branches of produ&ive industry, whether Manufac- 
tures or Arts. The main purpose of the instru&ion given 


is to practically demonstrate the application of different 
branches of science to various manufa&uring industries. 
In order that this instradiou may be efficiently carried 
out, the Institution, in addition to the le&ure theatres 
and class rooms; is fitted with laboratories, drawing 
offices, and workshops; and opportunities are afforded 
for the prosecution of original research, with the objed of 
the more thorough training of the students, and for the 
elucidation of the theory of industrial processes. The 
courses of instru&ion are arranged to suit the requirements 
of— 1. Persons training to become Technical Teachers; 
2. Persons preparing to enter Engineers* or Archite&s’ 
offices, or Manufa&uring works ; 3. Persons who desire to 
acquaint themselves with the scientific principles underlying 
the particular branchof industry in which they are engaged. 
City and Guilds Technical College , Finsbury . — Professor 
of Chemistry, Raphael Meldola, F.R.S. The operations 
of the Technical College, Finsbury, are divided into two 
distinct portions : Day Classes for those who are 
able to devote one, two, or three years to 
systematic technical education •* . Evening Classes for 
those who are engaged in industrial - or commercial 
occupations in the daytime and who desire to receive 
supplementary instruction in the application of Science 
and of Art to the trades and manufactures in which they 
are concerned or employed. Each Professor is 
assisted by Demonstrators. Besides these there are 
Lecturers and Teachers in the various special subjects. 
South London Technical Art School .— Classes in Model- 
ling, Design, Drawing and Painting. 

City of London College, White Street, Moorfields. — 
I. S. ScarF,„ F. I.C., F.C.S., and Assistants. Classes and 
Laboratory Pra&ice in Chemistry, Botany, and Geology, 
open to: Students of both sexes. Day Commercial School. 

Battersea Polytechnic.-— Principal, S, G. Rawson, 
D.Sc., F.I.C# Inorganic, Organic, and Technological 
Chemistry, John Wilson, M.Sc. (Vi$.) r F.I.C., and As- 
sistants. Complete courses of Instruction are given in 
Chemistry (Inorganic and Organic), together with Physics, 
Ele&ricity. Engineering subjeds, Bacteriology, Materia 
Medica, Paper Making ana Testing, Oils and Fats, 
Dyeing, &c., for intending technological and works 
chemists. Certain of the Courses (Day and Evening) are 
recognised by the University of London in preparation 
for the B.Sc., for which examination (Pass and Honours) 
complete courses of instru&ion, under recognised teachers, 
are provided. Special Evening Courses in various Technical 
subjeds. (For further in r ormation see College Calendar). 

Borough Polytechnic Institute, 103, Borough Road, 
S.E. — Chemistry Dapartmsnt under the Direction of 
C. Dorde, M A., D.Sc, Evening Le&ures and Laboratory 
Work jn Inorganic and Organic Chemistry. Special 
Ledums and Laboratory Courses in EleCtro chemistry and 
Eledto-chemical Analysis. Special Courses of Le&ures 
on various Technic U subjeds. (For further information 
see College Calendar). 

^Birkbeck College, Breams Buildings, Chancery Lane. 
—Chemistry Courses conduced by Dr. Alex. McKenzie 
prepare for various Examinations, the B.Sc. and M.B. 
Degrees of the London University, Conjoint' Bjatd, 
Pharmaceutical Examinations, Board of Education; &c 
The Session will commence on Monday, Sept. 29, The 
Day and Evening courses of study include Chemistry, 
Physics, Botany, Zoology, Geology, Mathematics, Latin, 
Greek, Modem Languages, Economics, Geography, Logic, 
History, and various branches of Law. „ All the Courses 
are conducted by recognised teachers of . the University 
and provide for the Examinations of the University .of 
London. The Calendar supplies detailed information re- 
specting the Courses of Study, Examinations, &c. 

Northern Polytechnic Institute, Holloway Road, 
N. — Principal, R. S* Clay, D.Sc. Instru&ion in theoretical 
and p radical Inorganic and Organic Chemistry. Syste- 
matic Day and Evening Courses for the London University 
Degrees, Pass and Honours, also for the Board of 
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. THlt. SCIENTIFIC WEEK. 

_ (From Our Own Paris Correspondent ). 

New Process foe the Vulcanisation of Rubber. 

In trying to apply practically the fine studies of ,M. 
.Victor Henri {Assistant in Dr. Dastre’s Laboratory of 
Physiology in the Sorbonne) on the depolymerisihg action 
of ultra-violet rays on indiarubber, M. G. Bornstein has 
just made a curious discovery -*these radiations can 
vulcanise rubber . 

‘ It is known that, industrially r amongst other ingredients 
sulphur is mixed with pure rubber by a final heating in an 
autoclave. This sulphur is combined with the rubber, 
which is henceforth rendered capable of thoroughly re- 
sisting the variations of temperature. Now,, in preparing 
very thin fine pellicles .with virgin rubber and a little sul- 
phur, in order to obtain the fixation of the sulphur, that is 
to say, the vulcanisation, it suffices to enlighten the mixture 
with ultra-violet radiations. 

It remains to be seen if the fact will have any conse- 
quence applicable to industry. The fact is, it does not 
appear; that the new method can be substituted for the 
classical process of vulcanisation ; but it would be rash to 
come to a too decided conclusion ; and even if it re- 
mains in the theoretical domain, the iact is nevertheless 
interesting* ■ ' 1 • l '-'- - . 

, ... - Interplanetary Voyages. 

M. Esnault Pelteric, the .well-known constructor of 
aeroplanes, has just made a whole series of calculations in 
order to solve the problem" of interplanetary voyages. 
Actually it appears difficult that flying- machines will 
exceed a;, speed of more than zoo kilometres an hour, It 
would thus take 200 hours, or a little more than eight 
days, to go round the world. Taescapefrom the attraction 
of the earth M. EsnaUlt Pelteric haa calculated that it 
would be necessary to endow the projectile that was to 
leave the earth with a speed of n kilometres per second. 

The new interplanetary apparatus would no longer seem 
to be the aeroplane, but a cannon ball, similar to that 
which Jules Verne imagined in his famous novel 14 From 
the Earth to the Moon.” This shell would be propelled 
by rockets having the property of uninterrupted continuity. 
At a speed of 11 kilometres per second a machine of this 
kind would go round the world in sixty-Bix minutes, and 
from Paris to Nice in less than two minutes. This pro^ 
digious -speed could be obtained by the disintegration of 
some kilogrms* of radium. One of these projectiles pro • 
vided with 27 kilogrms. of radium could make the voyage 
from the earth to the moon in less than forty-nine hours. 
It is true that the radium would have to give out all the 
formidable energy it contains in forty-nine hours, whereas 
in tie actual state of science it would require 2800 years 
to arrive at the same result. With 400 kilogrms. of radium 
on board it would be possible to go as far as -the planet 
Venus. But all these calculations are but the sport of 
statisticians. 

An Explanation of certain Earthquakes. 

M. Barrois has just read at the Academy of Medicine a 
memoir of Dr. de Montessus de Ballore on a cause that 
may be assigned for certain earthquakes. The earthquake 
that took place on August 9th, 1912, in the neighbourhood 
of Galipoli in Turkey, was studied oh -the spot by M. 
Macovel, who has specially described the geology of the 
lengthened epicentre! region parallel to the sea of Marmora, 
between Rodosto and Gallipoli. Along the length of 
20 kilometres of this axis there exists an overlapping of 
therSarmatian on to the Miocene strata. In „ may then be 
inferred that a fertonic line of this importance must have a 
relation of cause to effect with the earthquake. 

" The "Risks of Photographers. 

The professional risks of photographers are many, and 
sometimes - very serious* They sometimes affect their 
cutaneous covering, their bloody and their viscera. The 


first kind of affection has been known for a long time* In, 
perpetual contact with liquids of variable chemical com- 
position the skin of their hands is exposed to eruptions of 
various intensity, but generally of an eczematous nature. 
This, after all, is not special only to photographers. The 
disorders of the blood, too special in their essence for us 
to enter into all their details, would, according to M. 
Agasse Lafont, have two distinct causes; on the one 
hand, there would be a chronic intoxication caused by 
the salts of silver, the consequences of which recal those 
brought on by mercurial poisoning j on the other hand, 
with perforators of cinematographic films that are a little 
on the margin of the photographic industry, what is 
specially to be rendered responsible are the vapours of 
acetate, of amyHc acid, and of acetone, which appear to 
cause globular lesions resembling those caused by intoxi- 
cation by benzene* Lastly,. M. Thiry, after analysing a 
work of Lencnberger, who establishes the frequency of 
malignant tumours in the manufacture' of aniline colours, 
shows that the guilty in this matter .might certainly be 
certain groups of chemical substances to which belong 
paramidopbenol and metol. Consequently there is a pos- 
sible danger of the same nature for photographers who 
frequently use chemical bodies of this kind. . Although 
this conclusion may appear pessimist and hasty, it is well 
t6 follow the counsel of M. Thiry, who considers that the 
preservation from these accidents lies in. a particularly 
strict regard to hygiene in photographic work. Special 
garments for the workshop, careful and frequent washing 
of hands, "ventilation and cleanliness of the workshops and 
photographic studios, as well as the respiratory mask, 
useful in -certain fabrications, all of which precautions will 
appear but slightly troublesome when compared with the 
'serious complaints and troubles whose arrival may be thus 
prevented. 

The F-rays do not Exist. 

The discovery that was announced of a new series of 
rays, the F-rays, has just been contradicted* According to 
very precise and detailed information published by the 
Eclair 1 it appears that the results, obtained are not at all 
conclusive. The F-rays appear to be an illusion similar 
to that of which the scientific world -was a. victim when 
the physicist Blondlbt, Professor at the Faculty of Nancy, 
professed to have discovered the N rays. _ 


N0TICES_0F BOOKS. 

Preliminary Chemistry . By H. W. Bausor, M.A. London;. 

University Tutorial Press, Ltd. 19*3. 

This book contains a short course of practical and theo- 
retical chemistry which covers the syllabus of the Cambridge 
Preliminary Local Examination. Easy experiments on the 
nature and composition of air, water, chalk* and salt, and 
on the properties and simpler compounds of sulphur and 
carbon are described in such a way that the student should 
usually be able to perform them with very little help or 
supervision from the teacher, and the author endeavours 
by the text to give the student definite knowledge of ; the 
facts and principles of chemistry, as well as to train" his 
powers of observation and inference. Each chapter is 
well summarised, and questions and additional practical 
exercises are given. 

Literatur- Register der Orgamscken Chemt. ( l f Register 
of the Literature of Organic Chemistry* 1 ). . Edited by 
R. Stelzner. VoL I. The Literature rof the Years 
1910 and 1911. Braunschweig ; Friedrich Yieweg und 
Sohn. 1913. (M; 84). 

This admirable -dictionary of -Organic compounds follows 
Richter’s system of tabulation, and will be found indis- 
pensable by all who are interested in organic research. 
The compounds of carbon -are arranged in order of in- 
creasing complexity, .and under each empirical formula 
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references are given to the literature relating to all the 
compounds having that formula. 22,000 different sub- 
stances are included in this volume, which covers the years 
19x0 and xgn. to addition to the references to the 
literature of each substance, very brief notes are given as 
to the contents of the papers, &c., quoted, so that some 
account of the occurrence, properties, and transformations 
of every substance Is to be found in the book. 


MISCELLANEOUS. 

Testa for Coal-tar Colours in Aniline 4 Lakes,— 
Messrs. Charles Griffin and Co. have in their list an im- 
portant and valuable work bearing this title, by George 
Zerr, translated by Dr. C. Mayer, of Borgdorf* The 
complex nature of synthetical dyes renders their analysis 


the subject. This volume provides all that is needed, and 
should be in every laboratory dealing with coal-tar colours. 

The Chemical Laboratory Fresenius at Wiesbaden, 
Germany. — During the Summer Term, 1913, the Chemical 
laboratory Fresenius was attended by thirty-sex students, 
including three ladies. Of these twenty- one were from 
Germany, six, from Russia, two from Luxemburg, one 
from Austria, one from Denmark, one from England, : one 
from Fiance, one from Holland, one from Sweden, and 
one from Brazil. The Directors of the Ina tita f fr, Geh. 
Regierungsrat Prof. Dr. H. Fresenias and .Prof. Dr. W. I 
Fresenius, are assisted by four duly qualified lestgwr&and j 
heads of departments. Besides these there is a staff of 
thirty-two assistant chemists, including six ladies. The 
next Winter Term will commence on October 15th. During 
the Summer Term, 1913, a number of scientific treatises 
originated from the Laboratory Fresenius ; they were pub- 
lished in different chemical journals. As special prints 


von. Geh. Regierungsrat Prof. Dr. H. Fresenma; Wies- 
baden, C. W. Kreidel’s Veriag, 1913.” ‘ w CE£mische 
UnterBuchnng der Herzogsquelle (Slavonski Evian) zu 
Orahovica in Slavonien von Geh. Regierungsrat Prof. 
Dr. H. Fresenius; Wiesbaden, C. W. Kreidel T s Veriag, 
1913.” “Chemische und physikalisch-chemische Unter- 
suchung des Idtpoldsprudels zu Bad Kissingen nebst 
Untersuchungen fiber lessen Radioaktivitat von Dr. R. 
Fresenius and Dr. £• Grunhut ; Wiesbaden, C. W. 
Kreidel’s Veriag, 19x3.” Besides the scientific work, a 
great number of chemical analyses were executed during 
the summer half year, 19x3, for commercial, mining, in- 
dustrial, and agricultural purposes, also in the interest of 
Sanitary-boards, Criminal and other State Departments. 

The Apprenticeship and Skilled Employment Asso- 
ciation notifies thatit : can recommend for work in com- 
mercial and other laboratories several promising lads who 
have been acting as laboratory monitors or assistants m 
London County Council Higher Grade or Secondary 
Schools, and whose services the Council are unable to retain 
after they have reached the age of 17. The Association 
has already placed some lads in suitable occupations in 
which they are doing well, and has now had a fresh batch 
referred to it. Farther information may be obtained from 
the Association, the offices of which are fix, Denison 
House, Vauxhan Bridge Road, S*W. 
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INAUGURAL ADDRESS OF THE PRESIDENT, 
Sir Oliver Lodge, D.Sc. t LL.D., F.R.S., #c. 

CONTINUITY. 

Natura non vincitur nisi parendo . 

First let me lament the catastrophe which has led to my 
occupying the Chair here in this City. Sir William White 
was a personal friend of many here present, and I would 
that the citizens of Birmingham could have become 
acquainted with his attractive personality, and heard at 
first hand of the strenuous work which he accomplished in 
carrying out the behests of the Empire in the construction 
of its first line of defence. 

Although a British Association Address is hardly an 
annuat stocktaking, it would be improper to begin this year 
of Office without referring to three mote of our losses : — 
One that cultured gentleman, amateur of science In the 
best sense, who was chosen to preside over our Jubilee 
meeting at York thirty-two years ago- Sir John Lubbock, 
first Baron Avebury, cultivated science in a spirit of pure 
enjoyment, treating it almost as one of the Arts ; and he 
devoted social ana political energy to the welfare of the 
multitude of his fellows less fortunately situated than 
himself. 

Through the untimely death of Sir George Darwin the 
world has lost a mathematical astronomer whose work on 
the Tides and allied phenomena is a monument of power 
and achievement. So recently as our visit to South Africa 
he occupied the Presidential Chair. 

By the third of our major losses, I mean the death of 
that brilliant mathematician of a neighbonring nation who 
took so comprehensive and philosophic a grasp of the in- 
tricacies of physics, and whose eloquent though sceptical 
exposition of our laws and processes, and of the modifica- 
tions entailed in them by recent advances, will be sure to 
attract still more widespread attention among all to whom 
the rather abstruse subject-matter is sufficiently familiar. 

I cannot say that I find myself in agreement with all that 
Henri Poincare wrote or spoke in the domain of physics, 
but no physicist can help being interested in his mode of 
presentation, and I may have occasion to refer, in passing, 
to some of the topics with which he dealt. 

And now, eliminating from our purview, as is always 
necessary, a great mass of human activity, and limiting 
ourselves to a scrutiny on the side of pure science alone, 
let us ask what, in the main, is the characteristic of the 
promising though perturbing period in which we live. 
Different persons would give different answers, but the 
answer I venture to give is — Rapid progress, combined 
with Fundamental scepticism. 

Rapid progress was not characteristic of the latter half 
of the nineteenth century — at least not in physics. Fine 
solid dynamical foundations were aid, and the edifice of 
knowledge was consolidated ; but wholly fresh ground was 
not being opened up, and totally new buildings were not 
expected. 

“ In many cases the student was led 0 believe that the 
main facts of nature were all known, that the 
chances of any great discovery being made byes- 
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periment were vanishingly small, and that therefore 
the experimentalist’s work consisted in deciding 
. between rival theories, or in finding some small 
residual effect, which might add a more or less 
important detail to the theory.’* — Schuster . 

With the realisation of predicted ether waves in x888, 
the discovery of X-rays in 1895, spontaneous radio-activity 
in 1890, and the isolation of the electron in 1898, expecta- 
tion of further achievement became vivid ; and novelties, 
experimental, theoretical, and speculative, have been 
showered upon us ever since this century began. That is 
why I speak of rapid progress. 

Of the progress I shall say little— there must always be 
some uncertainty as to which particular achievement 
permanently contributes to it ; but I will speak about tbe 
fundamental scepticism. 

Let me hasten to explain that I do not mean the well- 
worn and almost antique theme of Theological scepticism ; 
that controversy is practically in abeyance just now. At 
any rate the major conflict is suspended ; the forts behind 
which the enemy has retreated do not invite attack ; tbe 
territory now occupied by him is little more than bis legiti- 
mate province. It is the scientific allies, now, who are 
waging a more or less invigorating conflict among them- 
selves; with philosophers joining in. Meanwhile tbe 
ancient foe is biding his time and hoping that from the 
struggle something will emerge of benefit to himself. 
Some positions, he feels, were too hastily abandoned and 
may perhaps be retrieved ; or, to put it without metaphor, 
it seems possible that a few of the things prematurely 
denied, because asserted on inconclusive evidence, may 
after all, in some form or other, have really happened. 
Thus the old theological bitterness is mitigated, and a 
temporising policy is either advocated or instinctively 
adopted. 

To illustrate the nature of the fundamental scientific or 
philosophic controversies to which I do refer, would 
require almost as many addresses as there are Sections of 
the British Association, or at any rate as many as there 
are chief cities in Australia ; and perhaps my successor in 
the Chair will continue the theme; but, to exhibit my 
meaning very briefly, I may cite the kind of dominating 
controversies now extant, employing as far as possible 
only a single word in each case so as to emphasise the 
necessary brevity and insufficiency of the reference. 

In Physiology the conflict ranges round Vitalism . (My 
immediate predecessor dealt with the subject at 
Dundee). 

In Chemistry the debate concerns Atomic structure. 
(My penultimate predecessor is well aware of 
pugnacity in that region). 

In Biology the dispute is on the laws of Inheritance , 
(My successor is sure to deal with this subject; 
probably in a way not deficient in liveliness]. 

And besides these major controversies, debate is active 
in other sections. 

In Education, Curricula generally are being overhauled 
or fundamentally criticised, and revolutionary ideas 
are promulgated concerning the advantages of 
freedom for infants. 

In Economic and Political Science, or Sociology, what 
is there that is not under discussion ? Not property 
alone, nor land alone, but everything — back to tbe 
garden of Eden and the inter-relations of men and 
women. 

Lastly, in the vast group of Mathematical and Physical 
Sciences, “ slurred over rather than summed up as 
Section A,” present-day scepticism concerns what, 
if I had to express it in one word, I should call 
Continuity , The full meaning of this term will 
hardly be intelligible without explanation, and I 
shall discuss it presently. 

Still more fundamental and deep-rooted than any of these 
sectional debates, however, a critical examination of 
scientific foundations generally is going on ; and a kind 
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of philosophic scepticism 1$ in the ascendant, resulting in, 
a mtstrustpf purely inteUectaal processes and in a recog- 
lution of the . limited scope of science. _ 

For .science is undoubtedly an affair of the intellect, it 
- examines everything in the cold light of reason ; and that 
. & it* strength* It .is a commonplace to say that science 
nrost have ho likes or dislikes, must aim only at truth ; or 
as Bertrand Russeltwell pats it : — 

« The kernel of the , scientific, outlook is the refusal to 
regard our own desires, tastes, and interests as 
affording a key to the understanding of the world.” 
"this exclusive single-eyed attitude of science is its 
strength ; but, if pressed beyond the positive region of 
' usefulness Into a field of dogmatic negation and pbilosor 
phising, it becomes also its weakness. For the nature of 
man is a large thing, and intellect is only a part of it ; a 
recent part too, which therefore necessarily, though not 
consciously, suffers from some of the defects of newness 
and crudity, and should refrain from imagining itself the 
whole— perhaps it is not even the best part— of human 
nature. 

The fact is that some of the best things jare, by abstrac- 
tion, excluded |rbm; Science, though not from -Literature 
and Poetry V hence perhaps mi ancient mistrust or dislike 
, of science, typified bythePromethean legend; Science is 


measurement cannot .be applied it has small scope d or, as 
Mr. Balfour said the other day at the opening of a new 
wrag of the National Physical Laboratory— 

“ Science depends on measurement, and things not 
measurable are therefore excluded, or tend to be 
excluded, from its attention. But Life and Beauty 
and Happiness are not measurable.” And then 
characteristically he adds “ If there could he 
unit of happiness, Politics might begin: to be 
scientific.” 

Emotion and Intuition and Instinct are immensely older 
than science, and in a comprehensive survey of existence 
they cannot be ignored. Scientific men may rightly 
neglect them, in order to do their proper work, but 
philosophers cannot. 

Bo Philosophers have begun to question some of the 
larger generalisations of science, and to ask whether in 
the effort to be universal and comprehensive we have not 
. extended our laboratory inductions too far. The Con- 
servation of Energy, for. instance — is it always and every- 
where valid ; or may it under some conditions be disobeyed ? 
It would seem as if the second law of Thermodynamics 
must be somewhere disobeyed— at least if the age of the 
Universe is both ways infinite— else the final consummation 
would have already arrived. 

' Not by philosophers only, but by scientific men also, 
ancient postulates are being pulled up by the roots 
Physicists and Mathematicians are beginning to consider 
whether the long known and well-established laws of 
■ mechanics held true everywhere and always, or whether 
the Newtonian scheme must be replaced by something 
more modem, something to which Newton’s laws of motion 
are but an approximation. 

Indeed a whole system of non -Newtonian Mechanics 
has been devised, having as its foundation the recently 
discovered changes which must occur in bodies moving at 
speeds nearly comparable with that of light. It toms out 
in fact that both Shape and Mass are functions of Velocity. 
As the speed increases the mass increases and the shape 
is distorted, though under ordinary conditions only to an 
infinitesimal extent. 

So far I agree ; I agree with the statement of fact ; but 
I do not consider it so revolutionary as to overturn 
Newtonian mechanics. After all, a variation of Mass is 
familiar enough, and it would be a great mistake to say 
that Newton’s second law breaks down merely because 
Mass is not constant. A raindrop is an example of vari- 
able mass ; or the earth may be, by reason of meteoric 
dust ; or the sun, by reason of radio-activity; or a loco- 


motive, by reason of the emission of steam. In fact, 
variable masses are the commonest, for friction may abrade 
any moving, body to a microscopic extent. 

That Mass is constant is only jan approximation. That 
Mass is equal to -ratio of Force and , Acceleration is a 
definition, and can be absolutely accurate. It holds per- 
fectly even for an electron .with a speed near that qf light ; 
and it is by means of Newton’s second law that the varia- 
tion of Mass with Velocity has been experimentally observed 
and compared with theory. 

■' I urge that we* remain with, er go back to, Newton. ^ I 
see no reason against retaining all Newton’s laws, dis- : 
carding nothing ; but supplementing them in ; the light of 
farther knowledge. - . 

Even the laws of Geometry have been overhauled, and 
Euclidean Geometry is seen to be but a special case of 
more fundamental generalisations. How far they apply 
to existing space, and how far Time is a reality or an 
illusion, and whether ;it can in any sense depend on the 
motion or the position of an observer ; all these things In 
some form or other are discussed. 

The Conservation of Matter also, that main- mast of 
nineteenth century chemistry, and the existence of the 
Ether of Space, that sheet-anchor of nineteenth century 
physics, — do they not sometimes seem to be going by the 
board ? - : ’ \ - 

Prof. Schuster, in his American lectures, commented oh 
the modern receptive attitude as follows : — 

“ The state of plasticity and fiux— a healthy state, in 
my opinion,— in which scientific thought of the 
present day adapts itself, to almost any novelty, is 
illustrated by the complacency with which the; most 
cherished tenets of our fathers are being abandoned. 
Though it was never an article of orthodox faith 
that chemical elements were immutable and would 
not some day be resolved into simpler constituents, 
yet the conservation of mass seemed to lie at thd 
, . very foundation of the creation. But nowadays the 
student finds little to disturb him, perhaps too little, 
in the idea that mass changes with velocity, and he 
does not always realise the full meaning of the con- 
sequences which are involved/’ 

This readiness to accept and incorporate new facts into 
the scheme of physics may have led to perhaps an undue 
amount of scientific scepticism, 1 in order to right the 
balance. 

But a still deeper variety of comprehensive scepticism 
exists, and it is argued that all oui laws of nature, so 
laboriously ascertained and carefully formulated, are but 
conventions after all, not truths ; that we have no faculty 
for ascertaining real truth, that our intelligence was not 
evolved for any such academic purpose ; that all we can 
do is to express things in a form convenient for present 
purposes, and employ that mode of expression as a tenta- 
tive and pragmatically useful explanation. 

Even explanation , however, has been discarded as too 
ambitious by some men of science, who claim only the 
power to describe. They not only emphasise the how 
rather than the why,—- as is in some sort inevitable, since 
explanations are never ultimate— but are satisfied with very 
abstract propositions, and regard mathematical equations 
as preferable to, because safer than, mechanical analogies 
or models. ° 

“To use an acute and familiar expression of Gusfav 
Kirchbbff, it is, the object of science to describe- 
natural phenomena, not to explain them. Whar^ve 
by an e(^M!mrcoffeiueiaiio n - 
- between d.fi&wf natural phenomena we have 
gone aa far . as we safely can, and if we go beyond 
we are entering in purely Speculative ground.^ 

But the modes of statement prefaced by those who dis- 
trust our power of gong correctly into detail are IS from 

Sfix — 
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“ Vagueness, which used to be recognised as our great 
enemy, is now being enshrined as an idol to be 
. worshipped. We may never know what constitutes 
. , _ atoms, or what is the real structure of the ether; 
why trouble therefore, it is said, to find out. more . 
about them. Is it not safer, on the contrary, to 
confine ourselves to a general talk on entropy, 
luminiferous vectors, and undefined symbols expres- 

... sing vaguely certain physical relationships ? What 
really lies at the bottom of the great fascination 
which these new doctrines exert on the present 
generation is sheer cowardice, the fear of having its 
errors brought home to it.” . . . 

“ I believe this doctrine to be fatal to a healthy develop- 
ment of science. Granting the impossibility of 
penetrating beyond the most superficial layers of 
observed phenomena, I would put the distinction 
between the two attitudes of mind in this way ; One 
glorifies our ignorance, while the other accepts it as 
a regrettable necessity.” 

In further illustration of the modern sceptical attitude, 1 
quote from Poincare ; — 

“ Principles are conventions and definitions in disguise. 
They are, however, deduced from experimental 
laws, and these laws have, so to speak, been erected 
into principles td. which our mind attributes aft 
absolute value.”. . . ^ 

“The fundamental propositions of geometry, for instance 

i ; . 4 Euclid’s postulate,: are only .conventions, and it is 
quite' as unreasonable to ask if they are true or 
false as to ask if the metric system is true or false. 
Only these conventions are convenient.” # . . 

‘^-Whether theethet exists or not matters little,— let us 
leave that to the metaphysicians; what is essential 
for us is that everything happens as if it existed, and 
that this hypothesis is found , to be suitable for the 
explanation of phenomena. After all, have we any 
Other reason for believing in the existence of 
material objects ? That, too, is only a convenient 
hypothesis.” 

As an antidote against over -pressing these utterances I 
quote from Sir J, Larmor’s Preface : — 

“ There has been of late a growing trend of opinion, 
prompted in part by general philosophical views, in 
the direction that the theoretical constructions of 
physical science are largely factitious, that instead 
of presenting a valid image of the relations of things 
on which further progress can be based, they are 
still little better than a mirage.” . . . 

“The best method of abating this scepticism is to 
become acquainted with the real scope and modes 
of application of conceptions which, in the popular 
language of superficial exposition — and even in the 
unguarded and playful paradox of their authors, in- 
tended only for the instructed eye — often look 
bizarre, enough.” 

One thing is very notable, that it is closer and more exact 
knowledge that has led to the kind of scientific scepticism 
now referred to ; and that the simple laws on which we 
used to be working were thus simple and discoverable 
because the full complexity of existence was tempered to 
our ken by the roughness of our means of observation. 

Kepler’s laws are not accurately true, and if he had had 
before him all the data now available he could hardly have 
discovered them.. A planet does not really move in an 
.ellipse but in a. kind of hypocycloid, and not accurately in 
that either. 

So it is also with Boyle’s law, and the other simple 
laws inThysical Chemistry. Even Van der Waals’ generali- 
sation of Boyle’s law is only a further approximation* 

, In most parts of physics simplicity has sooner or later to 
give place to complexity : though certainly I urge that the 
simple laws were true, and are still true, as far as they go, 
their inaccuracy being only, detected by further real dis- 


covery. The reason they are departed from becomes 
known to us ; the law is not really disobeyed, but is 
modified through the action of a known additional' cause. 
Hence it is all in the direction of progress. 

It is only fair to quote Poincare again, now that I am 
. able in the main to agree with him — 

“Take, for instance, the laws of reflection.- Fresnel 
established them by a simple and attractive theory 
which experiment seemed to confirm. Subsequently, 
more accurate researches have shown that this 
verification was. but approximate ; traces of elliptic 
polarisation were detected everywhere. But it is . 
owing to the first approximation that the cause of 
these anomalies was found, in the existence of a 
transition layer ; and all the essentials of Fresnel’s . 
theory have remained. We cannot help reflecting 
that all these relations would never bavfc been noted 
if there had been doubt in the first . place as to the 
complexity of the objects they. connect. Long ago 
it was said: .If Tycho had had instruments ten 
tizneB as precise, we would never have had a Kepler, 
or a Newton, or Astronomy. It is. a misfortune for 
a science to be born too late, when the means of 
observation have become too perfect. That is what 
is happening at this moment with respect to physical 
chemistry; che founders are hampered in their 
general grasp by third and fonrtb decimal places ; 
happily they are men of robust faith. As we get to 
know the properties of matter better we see that 
continuity reigns. . , . . - It would be difficult to 
justify [the belief in continuity] by apodeictic 
reasoning, but without [it] all science would be 
impossible.” 

Here he touches on my own theme. Continuity ; for, if 
we had to summarise the main trend of physical con- 
troversy at present, I feel inclined to urge that it largely 
turns on the question as to which way ultimate victory lies 
in the fight between Continuity and Discontinuity. 

On the surface of nature at first we see discontinuity ; 
objects detached and countable. Then we realise the air 
and other media, and so emphasise continuity and flowing 
quantities. Then we detect atoms and numerical, pro- 
perties, and discontinuity once more makes its appearance. 
Then we invent the ether and are impressed with continuity 
again. Bat this is not likely to be the end ; and what the 
ultimate end will be, or whether there is an ultimate end, 
is a question difficult to answer. 

The modern tendency is to emphasise the discontinuous 
or atomic character of everything. Matter has long been 
atomic, in the same sense as Anthropology is atomic ; the 
unit of matter is the atom, as the unit of humanity is the 
individual. Whether men or women or children— they can 
be counted as so many “souls.” And atoms of matter 
can be counted too. „ . 

Certainly however there is an illusion of continuity. 
We recognise it in the case of water. It appears to be. a 
continuous medium, and yet it is certaiftly molecular. It 
is made continuous - again, in a sense, by the ether 
postulated in its pores; for the ether is essentially con- 
tinuous. Though Osborne Reynolds, it is true, invented a 
discontinuous or granular Ether, on the analogy of the sea 
shore. The sands of the sea, the hairs of the head, the 
descendants of a Patriarch, are typical instances of numer- 
able, or rather of innumerable, things. .The difficulty of 
enumerating them is not that there is nothing to count, 
but merely that the things to be counted are very 
numerous. So are the, atoms in a drop of water,— they 
outnumber the drops in an Atlantic Ocean — -and, daring 
the briefest time of stating their number, fifty millions or 
so may have evaporated ; out they are as easy to count as 
the grains of sand on a shore. 

The process of counting is evidently a process applicable 
to discontinuities, to things with natural units; you 
can count apples and' coins, and\days and years, and 
people and atoms. To apply number to a continuum you 
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must first cat it op into artificial units ; and you are always 
left with incommensurable fractions. Thus only is it that 
yon can deal numerically with such continuous phenomena 
as the warmth of a room, the speed of a bird, the pull of a 
rope, or the strength of a current. . 

But how, it may be asked, does discontinuity apply to 
number ? The natural numbers, 1, 2, 3, etc., are dis- 
continuous enough, but there are fractions to fill up the 
interstices ; how do we know that they are not ^ really 
connected by these fractions, and so made continuous 

*^(By number I always mean commensurable number; 
incommensurables are not numbers: they are just what 
cannot be expressed in numbers. The square root of 2 is 
not a number, though it can be readily indicated by a 
length. Incommensurables are usual in physics and are 
frequent in geometry; the conceptions of geometry are 
essentially continuous. It is clear, as Poincar6 says, that 
« if the points whose co-ordinates are commensurable were 
alone regarded as real, the in-circle of a square, and the 
diagonal of the square would not intersect, since the 
co-ordinates of the points of intersection are incom- 
mensurable.* 1 ) 

I want to explain how commensurable fractions do not 
connect up numbers, nor remove their discontinuity in the 
least. The divisions on a foot rule, divided as closely as 
you please, represent commensurable fractions, but they 
represent none of the length. Ho matter how numerous 
they are, all the length lies between them; the divisions 
are mere partitions and have consumed none of it ; nor do 
they connect up with each other, they are esentially dis- 
continuous. The interspaces are infinitely more extensive 
than tiie barriers which partition them off from one 
another ; they are like a row of compartments with 
infinitely thin walls. AH the incommensurables lie in the 
interspaces ; the compartments are full of them, and they 
are thus infinitely more numerous than the numerically 
expressible magnitudes. Take any point of the scale at 
random, that point will certainly lie in an interspace : it 
will not lie on a division, for the chances are infinity to 1 
against it. 

Accordingly incommensurable quantities are the rule in 
physics. Decimals do not in practice terminate or 
circulate, in other words vulgar fractions do not accidentally 
occur in. any measurements, for this would mean infinite 
accuracy. We proceed to as many places of decimals as 
correspond to the order of aecnfacy aimed at. 

. Whenever t then , a commensurable number is really 
associated with any naturalphenomenon, there is necessarily 
a noteworthy circumstance involved in the fact , and it 
means something quite, definite and ultimately ascertainable . 
Every discontinuity that can be detected and counted is 
an addition to knowledge. It not only means the dis- 
covery of natural units instead of being dependent on 
artificial ones* but it throws light also on the nature of 
phenomena themselves. 

For instance: — 

The ratio between the velocity of light and the inverted 
square root of the product of the electric and magnetic 
constants was discovered by Clerk Maxwell to be 1 ; and a 
new volume of physics was by that discovery opened. 

Dalton found that chemical combination occurred 
between quantities of different substances specified by 
certain whole or fractional numbers; and the atomic 
theory of matter sprang into substantia! though at first 
infantile existence. 

The hypothesis of Prout, which in some modified form 
seems likely to be substantiated, is that all atomic weights 
are commensurable numbers ; in which case there must be 
a natural fundamental unit underlying, and in definite 
groups composing, the atoms of every form of matter. 

The small number of degrees of freedom of a molecule, 
and the subdivision of its total energy into equal parts cor- 
responding thereto, is a theme not indeed without difficulty 
but full of importance. It is responsible for the suggestion 
that energy too may be atomic ! 


Mendeleeff’s series again, or the detection of a natural 
grouping of atomic weights in families of seven, is another 
example of the significance of number. 

Electricity was found by Faraday to be numerically 
connected with quantity of matter ; and the atom of 
electricity began its hesitating but now brilliant career. 

Electricity itself— i.e„ electric charge— strangely enough 
has proved itself to be atomic. There is a natural unit of 
electric charge, as suspected by Faraday and Maxwell and 
named by Johnstone Stoney. Some of the. electron’s 
visible effects were studied by Crookes in a vacuum ; and 
its weighing and measuring by J. J. Thomson were 
announced to the British Association Mjeeting at Dover in 
1899, — a fitting prelude to the twentieth century. 

An electron is the natural unit of negative electricity, 
and it may not be long before the natural unit of positive 
electricity is found too. But concerning the nature of the 
positive unit there is at present some division into opposite 
camps. One school prefers to regard the unit of positive 
electricity as a homogeneous sphere, the size of an atom, in 
which electrons revolve in simple harmonic orbits and con- 
stitute nearly the whole effective mass. Another school, 
while appreciative of the simplicity and ingenuity and 
beauty of the details of this conception, and the skill with 
which it has been worked out, yet thinks the evidence 
more in favour of a minute central positive nucleus, or 
nucleus-group, of practically atomic mass ; with electrons, 
larger— t.e. t less concentrated — and therefore less massive 
than itself, revolving round it in astronomical orbits. 
While from yet another point of view it is insisted that 
positive and negative electrons can only differ skew- 
symmetrically, one being like the image of the other in a 
mirror, and that the mode in which they are grouped to 
form an atom remains for future discovery. But no one 
doubts that electricity is ultimately atomic. 

Even magnetism has been suspected of being atomic, 
and its hypothetical unit has been named in advance the 
magneton : but I confess that here I have not been shaken 
out of the conservative view. 

We may express all this as an invasion of number into 
unsuspected regions. 

Biology maybe said to be becoming atomic. It has 
long had natural units in the shape of .cells and nuclei, and 
some discontinuity represented by body-boundaries and 
cell-walls ; but now, in its laws of heredity as studied by 
Mendel; number and discontinuity are strikingly apparent 
among the reproductive cells, and the varieties of offspring 
admit of numerical specification and prediction to a sur- 
prising extent ; while modification by continuous variation, 
which seemed to be of the essence of Darwinism, gives 
place to, or at least is accompanied by, mutation, with 
finite and considerable and in appearance discontinuous 
change. 

So far from Nature not making Jumps, it becomes 
doubtful if she does anything else. Her hitherto placid 
course, more closely examined, seems to look like a kind 
of steeplechase. 

Yet undoubtedly Continuity is. the backbone of evolution, 
as taught by all biologists, — no artificial boundaries or 
demarcations between, species — a continuous chain of 
heredity from far below the amceba up to man. Actual 
continuity of undying germ-plasm, running through all 
generations, is taught likewise ; though a strange dis- 
continuity between this persistent element and its succes- 
sive accessory body-plasms— a discontinuity which would 
convert individual organisms into mere temporary accre- 
tions or excretions, with no power of influencing or con- 
veying experience to their generating cells— is advocated 
by one school. 

Discontinuity does not fail' to exercise fascination even 
in pure Mathematics. Curves are invented which have no 
tangent or differential coefficient, curves which consist of 
a succession of dots or of twists ; and the theory of com- 
mensurable numbers seems to be exerting a dominance over 
philosophic mathematical thought as well as over physical 
problems. _ 
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And not only these fairly accepted resalts are pro- 
minent, hut some more difficult and unexpected theses in 
the same direction are being propounded, and the atomic 
character of Energy is advocated. We had hoped to be 
honoured by the presence of Professor Planck, whose 
theory of the quantum, or indivisible unit or atom of 
energy, excites the greatest interest, and by some is 
thought to hold the field. 

Then, again, Radiation is showing signs of becoming 
atomic or discontinuous. The corpuscular theory of radia- 
tion is by no means so dead as in my youth we thought it 
was. Some radiation is certainly corpuscular, and even 
the etherial kind shows indications, which may be mis- 
leading, that it is spotty, or locally concentrated into 
points, as if the wave front consisted of detached 6pecks 
or patches ; or, as J. J. Thomson says, “ the wave-front 
must be more analogous to bright specks on a dark ground 
than to a uniformly illuminated surface,” thus suggesting 
that the Ether maybe fibrous in structure, and that a wave 
runs along lines of electric force; as the genius of Faraday 
surmised might he possible, in his “Thoughts on Ray 
Vibrations.” Indeed, Newton guessed something of the 
same kind, I fancy, when he superposed ether-pulses on 
his corpuscles. 

Whatever be the truth in this matter, a discussion on 
Radiation, of extreme weight and interest, tbongh likewise 
of great profundity and technicality, is expected on Friday 
in Section A. ^ We welcome Prof . Lorentz, Dr. Arrhenius, 
Prof. Langevin, Prof. Pringsheim, and others, some of 
whom have been specially invited to England because of 
the Important contributions which they have made to the 
subject-matter of this discussion. 

Why is so much importance attached to Radiation ? 
Because it is the best-known and longest-studied link be- 
tween matter and ether, and the ;only property We are 
acquainted with that affects the unmodified great mass of 
ether alone. Electricity and magnetism are associated 
with the modifications or singularities called electrons ; 
most phenomena are connected still more directly with 
matter. Radiation, however, though excited by an accele- 
rated electron, is subsequently let loose in the ether of 
space, and travels as a definite thing at a measurable 
and constant pace — a pace independent of everything so 
long as the ether is free, unmodified, and unloaded by 
matter. Hence radiation has much to teach us, and we 
have much to learn concerning its nature. 

How far can the analogy of granular, corpuscular, 
countable, atomic, or discontinuous things be pressed ? 
There are those who think it can be pressed very far. But 
to avoid misunderstanding let me state, for what it may 
be worth, that I myself am an upholder of ultimate 
Continuity, and a fervent believer in the Ether of Space. 

We have already learnt something about the ether; and 
although there may be almost as many varieties of opinion 
as there are people qualified to form one, in my view we 
have learnt as follows : — 

The Ether is the universal connecting medium which 
binds the universe^ together, and makes it a coherent 
whole instead of "a chaotic collection of independent 
isolated fragments. It is the vehicle of transmission of all 
manner of force, from gravitation down to cohesion and 
chemical affinity ; it is therefore the storehouse of potential 
energy. 

Matter moves, but Ether is strained. 

What we call elasticity of’ matter is only the result of 
an alteration of configuration due to movement and re- 
adjustment of particles, but all the strain and stress are 
in the ether. The ether itself does not move, that is to 
say, it does not move in the sense of locomotion, though 
If is probably in a violent state of rotational or turbulent 
motion in its smallest parts ; and to that motion its 
exceeding rigidity is”due. 

■ As to its density, it must be far greater that that of 
any form of matter, millions of times denser than lead or 
platinum. Yet matter moves through it with perfect 
freedom, without any friction or viscosity. There is 


nothing paradoxical in this : viscosity is not a function o 
density ; the two are not necessarily connected. When a 
solid moves through an alien fluid it is true that it acquires 
a spurious or apparent extra inertia from the fluid it dis- 
places ; but, in the case of matter and ether, not only is 
even the densest matter excessively porous and discon- 
tinuous, with vast interspaces in and among the atoms, 
but the constitution of matter is such that there appears 
to be no displacement in the ordinary sense at all ; the 
ether is itself so modified as to constitute the matter in 
some way. Of course that portion moves, its inertia is 
what we observe, and its amount depends on the potential 
energy in its associated electric field, but the motion is not 
like that of a foreign body, it is that of some inherent and 
merely individualised portion of the stuff itself. Certain 
it is that the ether exhibits no trace of viscosity.* 

Matter in motion, Ether under strain, constitute the 
fundamental concrete things we have to do within physics. 
The first pair represent kinetic energy, the second potential 
energy ; and all the activities of the material Universe are 
represented by alternations from one of these forms to the 
other. 

Whenever this transference and transformation of energy 
occur, work is done, and some effect is produced, but the 
energy is never diminished in quantity ; it is merely passed 
on from one body to another, always from ether to matter 
or vice versa,— except in the case of radiation, which 
simulates matter — and from one form to another. 

The forms of energy can be classified as either a trans- 
lation, a rotation, or a vibration of pieces of matter of 
different sizes, from stars and planets down to atoms and 
electrons ; or else an etherial strain which in various dif- 
ferent ways is manifested by the behaviour of such masses 
of matter as appeal to our senses.f 

Some of the facts responsible for the suggestion that 
energy is atomic seem to me to depend on the discon- 
tinuous nature of the structure of a material atom, and on 
the high velocity of its constituent particles. The ap- 
parently discontinuous emission of radiation is, I believe, 
due to features in the real discontinuity of matter. Dis- 
turbances inside an atom appear to be essentially catas- 
trophic ; a portion is liable to be ejected with violence. 
There appears to be a critical velocity below which ejection 
does not take place ; and, when it does, there also occurs 
a sudden rearrangement of parts which is presumably 
responsible for some perceptible etherial radiation. Hence 
it is, I suppose, that radiation comes off in gushes or 
bursts; and hence it appears to consist of indivisible units. 
The occasional phenomenon of new stars, as compared 
with the steady orbital motion of the millions of recog- 
nised bodies, may be suggested as an astronomical 
analogue. 

The hypothesis of quanta wsb devised to reconcile the 
law that the energy of a group of colliding molecules must 
in the long run be equally shared among all their degrees 
of freedom, with the observed fact that the energy is really 
shared into only a small nnmber of equal parts. For u 
vibration-possibilities have to be taken into account, the 
number of degrees of molecular freedom must be very 
large, and energy shared among them ought soon to be au 
frittered away ; whereas it is not. Hence the idea is sug- 
gested that minor degrees of freedom are initially excluded 
from sharing the energy, because they cannot be supplied 
with less than one atom of it. 

I should prefer to express the fact by saying that the 
ordinary encounters of moleculeB are not of a kind able to 
excite atomic vibrations, or in anyway to disturb the ether. 
Spectroscopic or luminous vibrations Of an atom are ex- 
cited only by an exceptionally violent kind of collision, 
which may be spoken of as chemical clash ; the ordinary 
molecular orbital encounters, always going on at the rate 


* For details of my experiment on this subject see Phil. Trans* Roy* 
Soc. for 1893 and 1897; or a very abbreviated reference to it. and to 
the other matters above-mentioned, in my small book •* The Ether of 
Space." 

f See,’ in the Philosophical Magazine for 1879, my article on “ A 
Classification of the Forms of Energy.” ' 
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of millions a second, are ineffective in that respect, except 
in the case of phosphorescent or luminescent substances. 
That common molecular deflections are ineffective is certain, 
else all the energy would be dissipated or transferred from 
matter into the ether ; and the reasonableness of their radia- 
tive inefficiency is notfar to seek, when we consider the com- 
paratively leisurely character of molecular movements, at 
speeds comparable with the velocity of sound. Admittedly, 
however, the effective rigidity of molecules must be com- 
plete, otherwise the sharing of energy must ultimately 
occur. They do not seem able to be set vibrating by any- 
thing less than a certain minimum stimulus ; and that is 
the basis for the theory of quanta. 

Quantitative applications of Planck’s theory, to elucidate 
the otherwise shaky stability of the astronomically con- 
stituted atom, have been made ; and the agreement between 
results so calculated and those observed, including a deter- 
mination of series of spectrum lines# is very remarkable. 
One of the latest contributions to this subject is a paper by 
Or. Bohr in the Philosophical Magazine for July this year. 

To show that I am not exaggerating the modern ten- 
dency towards discontinuity," I quqf;e from Poincare’s 
Dernicres PenseeSj a i mposition which he announces in 
italics as representing a form of Prof. Planck’s view of 
which he appaxently approves ' 

M A physical system is susceptible of .a finite number 
only of distinct conditions \ it: jumps from one of 
' ' these conditions to another without passing through 

" a continuous seriesof intermediate conditions.” 

Also this from Sir Joseph Larmoi’s Preface to Poincare’s 
Science and Hypothesis : — 

* “ Still more recently it has been found that the good 
Bishop, Berkeley’s logical gibes against the 
Newtonian ideas of fluxions and limiting ratios 
cannot be adequately appeased in the rigorous 
mathematical conscience, until our apparent con- 
tinuities are resolved mentally imp discrete aggre- 
gates which we only partially apprehend. The 
irresistible impulse to atomise everything thus proves 
to be not merely a disease of the physicist ; a 
■ , deeper origin, in the nature of knowledge itself, is 
suggested.” 

One very valid excuse for this prevalent attitude is the 
astonishing progress that has been made in actually seeing 
or almost seeing the molecules, and studying their arrange- 
ment and distribution. * 

The laws of gases have been found to apply to emulsions 
and to fine powders in suspension, of which the Brownian 
movement has long been known. This movement is 
caused by the orthodox molecular bombardment, and its 
average amplitude exactly represents the theoretical mean 
free path calculated from the 14 molecular weight ” of the 
relatively gigantic particles. The behaviour of these 
microscopically visible' masses corresponds closely and 
quantitatively with what could be predicted for them as 
fearfully heavy atoms, on the kinetic theory of gases ; 
they may Indeed be said to constitute a gas with a grm.- 
molecule as high as 200,000 tons; and, what is rather 
important as well as interesting, they tend visibly to verify 
the law of eqmpattitionof energy even in so extreme a ease, 
when that taw is properly stated and applied. 

Still more remarkable— the application of X-rays to 
display the arrangement of molecules in crystals, and ulti- 
mately the arrangement of atoms in molecules, as initiated 
by Prof. Lane with Drs. Friedrich and Snipping, and con- 
tinued by Prof. Bragg and bis son and by Dr. Tutton, 
constitute a series of researches of high interest and 
promise. By this means many of the theoretical antici- 
pations of our countryman, Mr. William Barlow, and— 
working with him— Prof. Pope, as well as of those dis- 
tinguished crystallographers von ftroth and von Fedorow, 
have been confirmed in a striking way. These brilliant 
researches, which seem likely to constitute a branch of 
Physic* in themselves, and which are being continued by 


Messrs. Moseley and C. G. Darwin, and by Mr. Keene 
and others, may be called an apotheosis of the atomic, 
theory of matter. 

One other controversial topic I shall touch upon in the 
domain of physics, though I shall touch upon it lightly, 
for it is not a matter for easy reference as yet. If the 
Principle of Relativity in an extreme sense establishes 
itself, it seems as if even Time would becomediscontinuous 
and be supplied in atoms, as money is doled out in pence' 
or centimes instead of contimioasly ; —in which case our 
customary existence will turn out to be rib more really 
continuous than the events on a kinematograph screen,— 
while that great agent of continuity, the Ether, of Space,- 
will be relegated to the museum of historical curiosities. 

In that case differential equations will cease to represent 
the facts of nature, they will have to be replaced by Finite 
Differences, and the most fundamental revolution since 
Newton will he inaugurated. 

Now in all the debateabie matters of which I have indi- 
cated possibilities I want to urge a conservative attitude. 
I accept; the new experimental results on which some of 
these, theories— such as tfae Principle of Relativity— are 
based, and am profoundly interested in them, but I do not 
feel that they are so revolutionary as their propounders 
think. I see a way to retain the old and yet embrace the 
new, arid I urge moderation in the uprooting and removal 
of landmarks. . \ , 

And of these the chief is Continuity. I cannot imagine 
the exertion of mechanical force across empty space, no 
matter how minute; a continuous medium seems to me 
essential. I cannot admit discontinuity in either Space or 
Time, nor can' I imagine any sort of experiment which 
would justify such a hypothesis. , For surely ,we must 
realise that we know nothing experimental of either space 
or time, we cannot modify them in any way. We make 
experiments on bodies, and only on bodies, using “body ” 
as an exceedingly general term. 

We have no reason to postulate anything but con- 
tinuity for space and rime. We cut them up into con- 
ventional units for convenience sake, and those units we 
can count ; but there is really nothing atomic or countable 
about the things themselves. We can count the rotations 
of the earth, or the revolutions of an electron, or the 
vibrations of a pendulum, or the waves of light. All these 
are concrete and tractable physical entities ; but space arid 
time are ultimate data, abstractions based on experience. 
We know them through motion, and through motion only, 
and motion is essentially continuous. We ought clearly 
to discriminate between things themselves and our xhode 
of measuring them. Our measures and perceptions may 
be affected by all manner of incidental and trivial causes, 
and we may get confused or hampered by our own move- 
ment ; but there need be no such complication in things 
themselves, any more than a landscape is distorted by 
looking at it through an irregular window-pane or from a 
travelling coach. It is an ancient arid discarded fable that 
complications introduced by the motion of an observer are 
real complications belonging to. the outer universe. 

Very well, then, what about the Ether, is that in the 
same predicament ? Is that an abstraction, or a mere 
convention, or is it a concrete physical entity on which we 
can experiment ? 

Now it has to be freely admitted that it is exceedingly 
difficult to make experiments on the ether. It does not 
appeal to sense, and we know no means of getting hold of 
it. The one thing we know metrical about it is the velocity 
with which it can transmit transverse waves. That is clear 
and definite, and thereby to my judgment it proves itself 
a physical agent ; not indeed tangible or sensible, but yet 
concretely real. 

But it does elude our laboratory grasp. If we rapidly 
move matter through it, hoping to grip it and move it too, 
we fail ; there is no mechanical connexion. And even If 
we experiment on light we fail too. So long as transparent 
matter is moving relatively to us, light can be affected 
inside that matter ; but when matter is relatively stationary 
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to matter nothing observable takes place, however fast 
things may be moving, so long as they move together. 

Hence arises the idea that motion with respect to Ether 
is meaningless : and the fact that only relative motion of 
pieces of matter with respect, to each other has so far been 
observed is the foundation ’of the Principle of Relativity. 

It sounds simple enough as thus stated, but in its develop- 
ments it is an ingenious and complicated doctrine 
embodying surprising consequences which have been 
Worked out by Professor Einstein and his disciples with 
consummate ingenuity. 

What- have I to urge against it? Well, in. the first 
place, It is only in accordance with common sense that no 
effect of the first order can be observed without relative 
motion of matter. An Ether-stream through our labora- 
tories is optically and electrically undetectable, at least as 
regards first order observation; this is clearly explained 
for general readers in my book The Ether of Space, Chapter 
IV. . But the Principle of Relativity says more than that, 
it says that no effect of any order of magnitude can ever be 
observed without the relative motion of matter. 

The truth underlying this doctrine is that absolute 
motion without reference to any thing is unmeaning. But 
the narrowing down of** anything ” to mean any piece of 
matter' is illegitimate. The nearest approach to absolute 
motion^that we can physically imagine is motion through 
or with respect to tha Ether of f Space. It is natural to 
assume that the Ether is on the whole stationary, and to 
use it as a standard of rest ; in that sense motion with 
reference to if may be called absolute, but in no other sense. 

The Principle of Relativity claims that we can never 
ascertain such motion: in other words, it -practically or 
pragmatically denies the existence of the Ether. Every one 
of our scientifically observed motions, if says, are of the 
same nature as our popularly observed ones, viz., motion 
of pieces of matter relatively to each other ; and that is all 
that we can ever know. Everything goes oh— says the 
Principle of Relativity —as if the Ether did not exist. 

Now the facts are that no motion with reference to 
the ether alone has ever yet been observed : there are always 
curious compensating effects which just cancel out the 
movement-terms and destroy or effectively mask any 
phenomenon that might otherwise be expected. When 
matter moves past matter observation can be made ; but, 
even so, no consequent locomotion of ether, outside the 
actually moving particles, can be detected. 

{It is sometimes urged that rotation is a kind of absolute 
motion that can be detected, even in isolation. It can so 
be detected, as Newton pointed out ; but in cases of rota- 
tion matter on one side the axis is moving in the opposite 
direction to matter on the other side of the axis ; hence 
rotation involves relative material motion, and therefore 
can be observed). 

To detect motion through ether we must use an etherial 
process. We .may use radiation, and try to compare the 
speeds of light along or across the motion ; or we might 
-try to measure the speed, first with the motion and then 
against it. But how are we to make the comparison ? If 
the time of emission from a distant source is given by a 
distant clock, that dock must be observed through a 
telescope, that is by a beam of light ; which is plainly a 
compensating process.' Or the light from a neighbouring 
source can be sent back to us by. a distant mirror ; when 
again there will be compensation. Or the starting.of light 
from a distant terrestrial source may be telegraphed to ns, 
either with a wire or without; but it is the ether that 
conveys the message in either case, so again there will be 
. compensation. Electricity, Magnetism, and Light, are all 
effects of the ether. 

Use Cohesion, then ; have a rod stretching from one. 
place m another, and measure that. But cohesion is trans- 
; mftted by the ether too, if, as believed, it is the universal 
binding medium. Compensation is likely ; compensation 
can, oh the electrical theory, of matter, be predicted. 

Use some action not dependent on Ether, then. Very 
welL where shall we find it? 


To illustrate the difficulty I will quote a sentence from 
Sir J oseph Larmor’s paper before the International Con- 
gress of Mathematicians at Cambridge last year. 

(t If it Is correct to say with Maxwell that all radiation is 
- an electrodynamic phenomenon, it is equally correct 
to say with him that alt electrodynamic relations 
between material bodies are established by the 
operation on the molecules of those bodies, of fields 
. of force which are propagated in free space as radia- 
tion, and in accordance with the laws of radiation, 
from one body to the other.” 

The fact is we are living in an epoch of some very 
comprehensive generalisations. The physical discovery: of 
the twentieth century, so far, is the Electrical Theory of 
Matter. This is the great new theory of our time ; it was 
referred to, in its philosophical aspect, by Mr. Balfour in 
his Presidential Address at Cambridge in 1904. We are too 
t near it to be able to contemplate it properly ; it has stiff to 
establish itself and to develop in detail, but 2 anticipate 
that in some form or other it wilt prove true.* 

Here is a briefest possible summary of the first chapter , 
(so to speak) of the Electrical Theory of Matter, 
x. Atoms of Sfofter are composed of electrons,-— of 
positive and negative electric chaxges. 
a. Atoms are bound together into molecules by chemical 
affinity which is intense electrical attraction at ultra- 
minute distances. 

3. Molecules are held together by cohesion, which I for 
one regard as residual or differential chemical 
affinity over molecular distances. 

4. Magnetism is due to the locomotion of electrons. 

. There is no magnetism without an electric current, 

atomic or otherwise. There is no electric current 
without a moving electron. 

5. Radiation is generated by every accelerated electron, 
in amount proportional to the square of its accelera- 
tion ; and there is no other kind of radiation; except 
indeed a corpuscular kind ; but this depends on the 
velocity of electrons, and therefore again can only 
be generated by their acceleration. 

The theory is bound to have curious consequences } and 
already it has contributed to some of the uprooting and 
uncertainty that I speak of. For, if it be true, every 
material interaction will be electrical , i.*., etherial ; and 
hence arises our difficulty. Every kind of force is trans- 
mitted by the ether, and hence, so long as all our apparatus 
is travelling together at one and the same pace, we have no 
chance of detecting the motion. That is the strength of 
the Principle of Relativity. The changes are not zero, but 
they cancel each other out of observation.. 

Many forms of statement of the famous Michelson- 
Morley experiment are misleading. It is said to prove that 
the time taken by light to go with the ether stream is the 
same as that taken to go against or across it. It does not 
show that. What it shows is that the time taken by light 
to travel to and fro on a measured interval fixed on a rigid 
block of matter is independent of the aspect of that block 
with respect to any motion of the earth through space. 
A definite and most interesting result ; but it may he, and 
often is, interpreted loosely and too widely. 

It is interpreted too widely, as I think, when Professor 
Einstein goes on to assume that no non-relative motion of 
matter can be ever observed even when light is brought into T 
consideration. The relation of light to matter is; very 
curious. ‘ The wave front of a progressive wave simulates 
many of the properties of matter. It has energy, it has 
momentum, it exerts force, it sustains reaction. Ithas been . 
described as a portion of the mass of a radiating body*— 
which gives it , a curiously and unexpectedly corpuscular 
“ feel.” But it has a definite velocity. Its velocity in 
Space relative to the ether is an absolute constant inde- 
pendent of the motion of the source. This would not fee 
true for corpuscular light. ^ r ; / „ " 

-* For a g neral introductory account of the electrical theory ci 
matter my Romanes Lecture for 19x3' (Clarendon Press) may be 
referred to. - 
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Hence I hold that here m something with which oar own 
motion may theoretically be compared ; and I predict that 
one motion through the ether will some day oe detected 
by help of this very fact, — by comparing our speed with 
that of light: though the old astronomical aberration! 
which seemed to make the comparison easy, failed to do 
so quite simply* because it is complicated by the necessity 
of .observing the position of a distant source, in relation to 
which the earth is moving. If the source and observer are 
moving together there is no possibility of observing aber- 
ration. Nevertheless, I maintain that when matter is 
moving near a beam of light we may be able to detect the 
motion. Far the velocity of tight in space is no function 
of the velocity of the source, nor of matter near if ; it is 
quite unaffected by source or receiver. Once launched it 
travels in its own way. If we are travelling to meet it, it 
will be arriving at ns more quickly 4 if we travel away from 
it, it wlH reach us with some lag. And observation of the 
acceleration or retardation is made by aid of Jupiter’s 
satellites- We have there the dial of a clock, to or from 
which we advance or recede periodically. It gains while 
we approach it, it loses while we recede from it, it keeps 
right time when we are stationary or only moving across 
the fine of sight. 

But then of course it does not matter whether Jupiter is 
standing still and we are moving, or vice versa ; it is a 
case of relative motion of matter again. So ft is if we 
observe a Doppler effect from the right and left hand limbs 
of the rotating sun. True, and if we are to permit no 
relative motion of matter we must use a terrestrial source, 
damped to the earth as our receiver is. And now we 
shaft observe nothing. 

But not because there is nothing to observe. Lag must 
really occur if we are running away from the light, even 
though the source is running after us at the same pace ; 
unless we make the assumption, — true only for cor- 
puscular light, — that the velocity of light is not an absolute 
tiling, hut Is dependent on the speed of the source. With 
corpuscular light there is nothing to observe ; with wave 
light there is something, but we cannot observe it. 

Bat if the whole solar system is moving through the 
ether I see no reason why the relative ether drift should not 
tie Observed by a differential residual effect in connection 
With Jupiter’s satellites or the right and left limbs of the 
. tan* The effect must be tqo small to observe without 
extreme precision, but theoretically it ought to be there. 
Inasmuch, however, as relative motion of matter with 
respect to the observer ts involved in these effects ft may 
be held that the detection of a uniform drift of the solar 
system in this way is riot contrary to the Principle of 
Relativity. It is contrary to some statements of that 
Principle; and the cogency of those statements breaks 
down, I think, whenever they include the velocity of 
light ; because there we really have something absolute (in 
the only sense in which the term can have a physical 
meaning) with which we can compare our own motions, 
when we have learnt how. 

But in ordinary astronomical translation— translation as 
of the earth to its orbit — alt our Instruments, all our 
standards, the whole contents of our laboratory, are moving 
at the same rate in* the same direction ; under those con- 
ditions we cannot expect to observe anything. Clerk 
Maxwell went so far as to say that if every particle of 
matter simultaneously received a graduated blow so as to 
produce a given constant acceleration all in the same 
direction, we should be unaware of (he fact. He did not 
then know all that we know about radiation. But apart 
from that, and limiting ourselves to comparatively slow 
changes of velocity, our standards will inevitably share 
whatever change occurs. So far as observation goes, 
everything will be practically as if no change had occurred 
at all ; though that may not be the truth. All that experi 
meat establishes is that there have so far always been 
compensations ; so that the attempt to observe motion 
through the ether is being giyen up as hopeless. 

Surely, however, the minute ana curious compensations 


cannot be accidental, they must be necessary ? Yes, they 
are necessary ; and I want to say why. Suppose the case 
were one of measuring thermal expansion ; and suppose 
every thing had the same temperature and the same ex- 
pansibility ; our standards would contract or expand with 
everything else, and we could observe nothing; but ex- 
pansion would occur nevertheless. That is obvious, but 
the following assertion is not so obvious. If everything in 
the Universe had the same temperature, no matter what 
that temperature was, nothing would be visible at all ; 
tbe external world, so far as vision went, would not appear 
to exist. Visibility depends on radiation, on differential 
radiation. We must have differences to appeal to our 
senses* they are not constructed for uniformity. 

It is the extreme omnipresence and uniformity and 
universal agency of the ether of space that makes it so 
difficult to Observe. To observe anything you must have 
differences. If all actions at a distance are conducted at 
the same rate through the ether, the travel of none of them 
can be observed. Find something not conveyed by the 
ether and there is a chance. But then every physical 
action is transmitted by the ether, and in every case by 
means of its transverse or radiation-like activity. 

Except perhaps Gravitation. That may give us a clue 
some day, but at present we have not been able to detect 
its speed of transmission at all. No plan has been devised 
for measuring it. Nothing short; of the creation or 
destruction of matter seems likely to serve ; creation or 
destruction of the gravitational unit, whether it be ah atom 
or an electron or whatever it is. Most likely the unit of 
weight is an electron, just as the unit of mass is. ^ * 

The so-called non-Newtonian Mechanics, with mass 
and shape a function of velocity, is an immediate conse- 
quence of the electrical theory of matter. The dependence 
of inertia and shape on speed is a genuine discovery, and, 
I believe, a physical fact. The Principle of Relativity 
would reduce it to a conventional fiction. It would seek 
to replace this real change in matter by imaginary changes 
in time. But surely we must admit that Space and Time 
are essentially unchangeable they are not at the disposal 
even of mathematicians ; though It is true that Pope 
Gregory, or a Daylight-saving Bill, can play with our 
□nits, can turn the 3rd of October in any one year into the 
14th, or can make the sun South sometimes at eleven o’clock 
sometimes at twelve.* 

But the changes of dimension and mass due to velocity 
are not conventions, hut realities ; so I urge, on the basis 
of the electrical theory of matter. The Fitzgerald- Lorentz 
hypothesis I have an affection for. I was present at its 
birth. Indeed I assisted at its birth ; for it was in my 
study at «, Waverley Road, Liverpool, with Fitzgerald in 
an arm chair, and while I was enlarging on the difficulty 
of reconciling the then new Michelson experiment with the 
theory of astronomical aberration and with other known 
facts, that he made his brilliant surmise: — “Perhaps the 
stone slab was affected by tbe motion.” I rejoined that 
it was a 45 0 shear that was needed. To which be re- 
plied, u Well, that ’s all right— a simple distortion.” And 
very soon he said, u And I believe it occurs, and that the 
Michelson experiment demonstrates it.” A shortening 
long-ways, or a lengthening cross-ways would do what 
was wanted. 

And is such a hypothesis gratuitous ? Not at all ; in 
the light of the electrical theory of .matter such an effect 
ought to occur. The amount required by the experiment, 
and given by the theory, is equivalent to a shrinkage of 
the earth’s diameter by rather less than 3 inches, in the 
line of its orbital motion through the ether of space. An 
oblate spheroid with the proper excentricity has all the 
simple geometrical properties of a stationary sphere ; the 


in me Historical case or governmental interference with the 
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excentricity depends in a definite way on speed, and 
becomes considerable as the velocity of light is approached. 

All this Profs. Lorentz and Lannor very soon after, 
and quite independently, perceived ; though this is only 
one of the minor achievements in the electrical theory of 
matter which we owe to our distinguished visitor Prof; 
H. A. Lorentz. 

The key of the position, to my mind, is the nature of 
cohesion. I regard cohesion as residual chemical affinity, 
a balance of electrical attraction over repulsion between 
groups of alternately charged molecules. Lateral electrical 
attraction is diminished by motion ; so is lateral electric 
repulsion. In cohesion both are active, and they nearly 
balance. At anything but molecular distance they quite 
balance, but at molecular distance attraction predominates. 
It is the diminution of the predominant partner that will 
be felt. Hence, while longitudinal cohesion, or cohesion 
in the direction of motion, remains unchanged, lateral 
cohesion is less > so there will be distortion, and a unit 
cube x y % moving along x with velocity u becomes a 
parallelopiped with sides ijk *, i, k ; where ifk* v*ly*.* 

The electrical theory of matter is a positive achieve- 
ment, and has positive results. By its aid we make ex- 
periments' which throw light upon the relation between 
matter and the Ether of Space. The Principle of Rela- 
tivity, which seeks to replace it, is a principle of negation, 
a negative proposition, a statement that observation^ of 
certain facts can never he made, a denial of any relation 
between matter and ether, a virtual denial that the ether 
exists. Whereas if we admit the real changes that go on 
by reason ,of rapid motion,, a whole field, is open for 
discovery; it is even possible to investigate the changes 
in shape of an electron — appallingly minute though it is — 
as it approaches the speed of light ; and properties belonging 
to the Ether of Space, evasive though it be, cannot lag far 
Behind.' 

Speaking as a physicist I ' must claim the Ether as 
peculiarly our own domain. The study of molecules we 
.share with the chemist, and matter in its various forms is 
investigated by all men of science, hut a study of the ether 
of space belongs to physics only. I am not alone In feeling 
the fascination of this portentous entity. Its curiously 
elusive and intangible character, combined with its uni- 
versal and unifying permeance, its apparently infinite 
extent, its definite and perfect properties, make the ether 
the most interesting as it is by far the largest and most 
fundamental ingredient in the material cosmos. 

As Sir J. J. Thomson said at Winnipeg — 

“The ether is not a fantastic creation of the speculative 
philosopher ; it is as essential to us as the air we 
breathe. . . . The study oi this all-pervading 
substance is perhaps the most fascinating and im- 
portant duty of the physicist.” 

Matter it is not, but material it is; it belongs to the 
material universe and is to be investigated by ordinary 
methods. But to say this is by no means to deny that it 
may have mental and spiritual functions to subserve in 
some other order of existence, as Matter has in this. 

The ether of space is at least the |reat engine of con- 
tinuity. It may be much more, for without it there could 
hardly be a material universe at all. Certainly, however, 
it is essential to continuity ; it is the one all-permeating 
substance that binds the whole of the particles of matter 
together. It is the uniting and binding medium without 
which, if matter could exist at all, it could exist only as 
chaotic and isolated fragments ; and it is the universal 
medium of communication between worlds and particles. 
And yet it is possible for people to deny its existence, 
because it is unrelated to any of our senses, except sight, 

« Different modes of estimating the change give slightly different 
results ; some involve a compression as well as a distortion m fact, 
the strain associated with the name of Thomas .Young; the details are 
rather complicated and this is OQt the place to discuss them. A pure 
shear, of magnitude specified in the text, is simplest, it is in accord 
with all the experimental facts— including some careful measurements 
by Bucherer— and I rather expect it to survive. 


and to that only in an indirect and not easily recognised 
fashion. 

To illustrate the thorough way in which we may be 
unable to detect wl^at is around us unless it hag some link 
or bond which enables it to make appeal, let me make 
another quotation from Sir J. J. Thomson’s Address at 
Winnipeg in 190$. He is leading up to the fact that even 
single atoms, provided they are fully electrified with the 
proper atomic charge, can he detected by certain delicate 
instruments — their field of force bringing them within our 
hen — whereas a whole crowd of unelectrified ones would 
escape observation. 

“The smallest quantity of unelectrified matter ever 
detected is probably that of neon, one of the inert 
gases of the atmosphere. Prof. Strutt has shown 
that the amount of neon in 1/20 of a cubic centi- 
metre of the air at ordinary pressures can he detected 
by the spectroscope. Sir William Ramsay estimates 
that the neon in the air only amounts to one part of 
neon in 100,000 parts of air, so that the neon in 
r/20 of a cubic centimetre of air would only occupy 
at atmospheric pressure a volume of half a millionth 
of a cubic centimetre. When stated in this form 
the quantity seems exceedingly small, hut in this 
small volume there are about ten million million 
molecules. Now the population of the earth is 
estimated at about fifteen hundred millions, so that 
the smallest number of molecules of neon we can 
identify is about 7000 times the population of the 
earth. In other words, if we had no better test for 
the existence of a man than we have for that of an 
orielectrified molecule we should come to the con- 
clusion that the earth Is uninhabited.** 

The parable is a striking one, for on these lines it might 
legitimately he contended that we have no right to say 
positively that even space Is uninhabited. All we can safely 
say is that we have no means of detecting the, existence 
of non-planetary immaterial dwellers, and that unless they 
have some link or bond with the materiaL they must 
always be physically beyond our ken. We may therefore 
for practical purposes legitimately treat them as non- 
existent until such link" is discovered, butwe should not 
dogmatise about them.. True agnosticism is legitimate, 
but not the dogmatic and positive .arid gnostic variety. , 

For I hold that Science is incompetent to make compre- 
hensive denials, even about the Ether, and that it goes 
wrong when it makes the attempt. Science should not 
deal in negations ; it is strong in affirmations, but Nothing 
based on abstraction ought to presume to deny outside its 
own region. It often happens that things abstracted from 
and ignored by one branch of science may he taken into 
consideration by another : — 

Thus, Chemists ignore the Ether. 

Mathematicians may ignore experimental difficulties. 

Physicists ignore and exclude live things* 

Biologists exclude Mind and Design. 

Psychologists may ignore human origin, and human 
destiny. 

Folk-lore students and comparative My thologista, need 
not trouble about what modicum of truth there may 
be in the legends which they are collecting and 
systematising. 

And Microscopists may ignore the stars; 

Yet none of these ignored things should he denied. 

Denial is no more infallible than assertion. There are 
cheap and easy kinds of scepticism, just as there are cheap 
and easy kinds of dogmatism; in fact scepticism can 
become viciously dogmatic, and science has to oe as much 
on its guard against personal predilection in the negative 
as in the positive direction. An attitude of universal denial 
may be very superficial. 

“ To doubt everything or to believe everything are two 
equally convenient solutions; both dispense with 
the necessity of reflection.” 
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All intellectual processes are based on abstraction. For 
instance. History must ignore a great multitude of facts in 
order to treat any Intelligently : 'It selects. So does Art ; 
and that is why a drawing is clearer than reality. Science 
makes a diagram of reality, displaying the works like a 
skeleton clock. Anatomists dissect out the nervous 
system* the blood vessels, and the muscles, and depict 
them v separately* — there must be discrimination for intel- 
lectual grasp,— but in life they are all merged and co- 
operating together; they do not really work separately, 
though they may fce studied separately. A scalpel dis- 
criminates : a dagger or a bullet crashes through every thing. 
That is life,— or rather death* The laws of nature are a 
diagrammatic framework, analysed or abstracted out of 
the full comprehensiveness of reality. 

Hence it is that Science has no authority in denials. 
To deny effectively heeds much more comprehensive 
knowledge than to assert. And abstraction is essentially 
not comprehensive ; one cannot have it both ways. 
Science employs the methods of abstraction and thereby 
makes its discoveries. 

The reason why some physiologists insist so strenuously 
on the validity and self-sufficiency of the laws of physics 
and chemistry, and resist the temptation to appeal to un- 
known causes — even , though the guiding influence and 
spontaneity of living things are occasionally conspicuous 
as well as inexplicable— is that they are keen to do their 
proper work; and their proper work is to pursue the laws 
of ordinary physical Energy into the intricacies of “ colloidal 
electrolytic structures of great chemical complexity,” and 
to study its behaviour there. 

What we have clearly to wasp, on their testimony, is 
that for all the terrestrial manifestations of life the ordinary 
physical and chemical processes have to serve. There are 
not new laws for living matter, and old laws for non-living, 
the laws axe the same; or if ever they differ, the burden 
of proof rests on him who sustains the difference. The 
conservation of energy, the laws of chemical combination, 
the laws of electric currents, of radiation, etc., etc., — all 
the laws of Chemistry and Physics— may he applied without 
hesitation in the Organic domain. Whether they are 
-sufficient is open to question, but as far as they go they are 
Necessary 1 ; audit is the business of the physiologist to seek 
Out and demonstrate the action of those laws in every vital 
action. 

This k dearly recognised by the leaders, and in the 
definition of Physiology by Burden Sanderson he definitely 
limited it to the study of “ ascertainable characters of a 
chemical and physical type*” In his Address to the Sub- 
section of Anatomy and Physiology at York in 1881 he spoke 
as follows;— 

"It would give you a true idea of the nature of the 
great advance which took -place about the middle of 
this century if I were to define it as the epoch of 
Use death of * vitalism.’ Before that time, even the 
greatest biologists — *.g., J. Muller — recognised that 
the knowledge biologists possessed both of vital and 
physical phenomena was insufficient to refer both to 
a common measure. The method therefore was to 
study the processes of life in relation to each other 
only. Since that time It has become fundamental in 
. our science not to regard any vita! process as under- 
stood at all unless it can be brongbt into relation 
with physical standards, and the methods of 
physiology have been based exclusively on this 
principle. The most efficient cause [conducing to 
the change] was the progress which had been made 
in physics and chemistry, and particularly those 
investigations which led to the establishment of the 
doctrine of the Conservation of Energy,” .... 

11 Investigators who are now working with such earnest- 
ness in all parts of the world for the advance of 
physiology, have before them a definite and well- 
understood purpose, that purpose being to acquire an 
exact knowledge of the chemical and physical pro- 
cesses of animal life and of the self-acting machinery 


by which they are regulated for the general good of 
. the. organism. The more singly and straightfor- 
wardly we direct our efforts to these ends, the sooner 
we shall attain to the still higher purpose — the 
effectual application of our knowledge for the increase 
of human happiness.” 

Professor Gotch, whose recent loss we have to deplore, 
puts it more strongly J \ 

“It is essentially unscientific,” he says, “to say that 
any physiological phenomenon is caused, by .vital 
force.” 

(To be continued^ 



A GENERAL METHOD FOR THE ’ : . 

PREPARATION OF THE AMMONIUM BALTS OF 
ORGANIC ACIDS. 

By EDWARD H. REISER and L. McMASTER- 


The usual method of preparing the ammonium salts of 
organic acids, namely, neutralising the aqueous solution 
of the acid with ammonia and evaporating to crystallisa- 
tion, gives very unsatisfactory results owing to the hydro- 
lytic action of water upon these salts. A study of the 
literature of ammonium salts of organic, acids shows that 
comparatively few of them have been made and analysed. 
In the case of dibasic acids usually only the acid am- 
monium salt has been prepared. 

In attempting to prepare the amide of maleic acid we 
desired to start with the diammonium maleate, but found 
it impossible to make this salt by neutralising a solution 
of maleic acid with ammonia and evaporating to crystal- 
lisation. We therefore dissolved the acid in ether and 
conducted a stream of drynmmoma gas into the ethereal 
solution. A white Socculent rather gelatinous precipitate 
at first formed, this soon collected into lumps, and, on 
continuing to pass in ammonia, changed into a white 
crystalline powder. Analysis showed it to be diammonium 
maleate. „ 

This method of preparing diammonium maleate was 
found to be applicable in a general way to the preparation 
of the ammonium salts of other organic acids. In those 
cases in which the acid was insoluble in ether some other 
solvent, such as absolute alcohol, or a mixture of ether 
and alcohol, was used. The method is dependent upon 
the fact that most organic acids are soluble m ether or 
alcohol or a mixture of the two, while the ammonium salts 
are insoluble and can be thrown down by means of a 
stream of dry ammonia gas. Very good yields are ob- 
tained by this method. The organic salts of other weak 
bases, such as the salts of aniline, the amines, and other 
organic bases can, no doubt, be made in the same general 
way by doing away with aqueouB solutions and using 
only alcoholic or ethereal. solutions of both arid and base. 

We have made, in this way, the ammonium salts of 
maleic, fumaric, mesaconic, citraconic, malonic, and 
phthalic adds. 

Ammonium Maleate .—' This salt was precipitated from 
the ethereal solution of the acid by a stream of dry am- 
monia, as described above, washed on the filter with ether, 
and dried in the air. It is a white crystalline powder, not 
deliquescent in the air but readily soluble in water. 
Buchner (Liebig's Ann . Chem., xlix., 67) describes this salt 
as being deliquescent, but his compound was prepared in 
the wet way. This salt has an odour similar to that of 
acetamide. 

Analyses gave the following results ;— 
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The first two nitrogen determinations were made by the 
Kjddahl method and gave low results, the last two by the 
Duipas method. We also prepared this salt by precipi- 
tation with, ammonia in a solution of the acid in absolute 
alcohol. ' 

Ammonium Fumarate . — FutUaric acid was dissolved in 
absolute alcohol and dry ammonia conducted into the solu- 
tion. A heavy white amorphous powder was at once 
formed. It was filtered, washed thoroughly with alcohol 
and ether, and dried in air on a porous plate. This salt 
has no odour, as in the case of the diammonium maleate. 
It is not deliquescent* but dissolves readily in water. It 


gave on analysis the following results : — 

N calculated for C 2 H 2 (CQ 2 N H 4 } 2 . . . . 18 -66 

Found— I... 18*47 

II 18*50 


Ammonium Mesaconate . — The mesaconic acid, obtained 
from Kahlbaum, was dissolved in ether and dry ammonia 
conducted into the solution. A gelatinous precipitate was 
at first formed, but this soon changed into a crystalline 
powder. The salt was filtered, washed on the filter with 
ether^ttnd then dried in the air. Like the ammonium 
fumarate it had no odour. It was not deliquescent, but 
dissolved readily in water. Determinations of nitrogen 
gave the following results : — * 

N calculated for CH^CaHtCO^NH^.. 17/07 

, -- Found— I. . . • . * .. .. .. .. i6*7t\ 

, ! II -. .. ... ... 16*84 

Ammonium Citraconate . — Citraconic acid (Kahlbaum) 
was dissolved in ether and ammonia passed into the solu- 
tion. A thick colloidal solution was at first formed, but as 
the ammonia continued to pass into the solution this 
changed into a crystalline precipitate. This was filtered, 
washed with ether, and dried in the air. Like the am- 
monium maleate it has an odour like that of acetamide. 
The salt is not deliquescent, but soluble in water. 

N calculated for CH 3 C 2 H(C 0 2 NH 4 ) 2 . . 17*07 


Found — I. . . . . 16*82 

II... .. .. .. 16*87 


The ammonium salts of maionic and phthalic adds 
were also made by the same general method. The am- 
monium malonate came down in ether solution as a fine 
white crystalline precipitate. It had no odour and was 
not deliquescent, although readily soluble in water. The 
ammonium phthalate was obtained as a white powder. — 
American Chemical Journal, xlix., No. 2. 


NOTICES OF BOOKS. 

Outline of Stationery Testing , By Henry Aldous 

Bromley. London: Charles Griffin and Co., Ltd. 

. 1913- 

This book gives a concise account of practical methods 
of testing stationery; and the author's experience as 
assistant examiner of paper to His Majesty's Stationery 
Office enables him to write authoritatively, and gives great 
weight to his hints, and recommendations. No matter of 
purely theoretical interest is included in the book, which 
is intended specially for practical men, and only simple 
apparatus and methods are described, which, however, 
may be relied upon to give accurate results. The testing 
of paper by physical means is first discussed, and the 
Schopper and other machines which are used for deter- 
mining the strength of paper are described and illustrated. 
In the chapter on microscopical methods plates showing 
the different fibres are given, with brief directions for the 
preparation and staining of specimens for examination. 
The chemical investigation of paper is treated in outline, 
and some notes are given on the characteristics and re- 


*37 

quirements of special papers. Other products, the testing 
of which is described, include inks, sealing-wax, string, 
and gums. , 


Report of the Woburn Experimented Station - I. Field 
Experiments , 1912. II. Pot-culture _ Experiments > 1910, 
1911, 1912. By J. Augustus Voelckbr, M.A., B.Sc., 
Ph.D. London : John Murray. X913. 

In this report the conclusions to be drawn from the field 
experiments conducted by the Woburn Experimental 
Station of' the Royal Agricultural Society of England 
during 19x2, the thirty-sixth consecutive season* are con- 
cisely stated. The experiments dealt with the continuous 
growing of wheat and barley, different varieties of cereals, 
the inoculation of leguminous crops, &c. The yield and 
quality of grain were in: ail cases below the average, al- 
though the root crops were unusually satisfactory. The more 
interesting part of the report is that which describes the 
Hills experiments upon the influence of the comparatively 
rare constituents of the soil upon wheat. As the result of 
several years' Work it has been found that the salts of 
lithium exercise a Stimulating effect, when the 'quantity 
present does not exceed 0*002 per cent. Above 0*003 P er 
cent they are toxic in their action, the -toxicity differing 
with different salts. Similar experiments- with zinc salts 
give the same results,' although their influence is very 
much less than that of lithium, and the general conclusion 
to be drawn from the whole series of experiments is that 
the influence of the rarer constituents of the soil upon 
vegetation is much greater than has hitherto been supposed. 


The London Matriculation Directory f June, 1913. London : 

University Tutorial Press, Ltd. 

This is the Sixty-fourth Number of the ** London Matricu- 
lation Directory," and exhibits the same excellent features 
as those which have distinguished the earlier numbers. 
These include articles on the text-books in each subject, 
and hints to intending candidates as to the choice of 
subjects ; the papers set in June, 1913, are reproduced in 
full, with solutions and criticisms of them, and in addition 
full information is' given relating to the U niversity Corre- 
spondence and Tutorial Colleges. ; u % 


Science Conspectus . Vot. III., No. 3. Published by the 
Society of Aits of the Massachusetts Institute of Tech- 
nology, Boston, Mass. 

The aim of this periodical is to give a general survey of 
scientific work for educated readers who wish to keep 
abreast of recent advances in all branches. Most of the 
papers in this number are original, and are contributed by 
experts. They treat of such subjects as the importance of 
negative eugenics, the clam industry in Massachusetts, 
the Pyramids as an astronomical monument. Chemical 
science is represented by an interesting article on catalysis, 
in which the essential features of the phenomenon are 
described, and some possible explanations of its occurrence 
are put before the reader. 


Notes on the Therapeutics of Radium in the Bath Waters. 

Compiled by John Hatton. 

This handbook, published by the Corporation of Bath, 
has been compiled in order to place before the medical 
profession and the general public the results of recent 
investigations of the Hot Springs of Bath. It contains 
the report of Sir William Ramsay, in which the results of 
the analysis of the waters are stated, and suggestions are 
given of fresh methods of using the highly radio-active gas 
dissolved in the water. Other papers in the book are by 
Prof. Weiss on “ The Balneological Aspect of Radium,” 
and on Radium Emanation and Physiological Processes,” 
by Dr. S. Saubermann, and a brief list is given of the 
cases for which the waters of Bath are indicated. 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 


Not*.— All degree* of temperature ere Centigrade unless otherwise 
expressed. 


Complex Rendus Hebdom&daires des Seances de V Academic 
des Sciences* Vol. clvi., No. 25, June 23, 1913. 

Phenomenon of Photocatalysis. — Max Landau. — 
Mfllinormal oxalic acid when exposed to the ultra-violet 
rays is decomposed 360 times more slowly than when ex- 
posed in presence of tuanyl nitrate in equimolecular 
concentration. All Compounds of uranium possess photo- 
catalytic powers, and there is no parallelism between the 
photocatalytic power and the radio-active power of these 
compounds. Photocatalysis takes place even when the 
catalysts are insoluble, and the action is due exclusively 
to the cation. Some other metals were tested for the same 
power, but it was found that none of them was as strong 
as uranium. 

Melting-points, Specific Heats, and Heats of 
Fusion of the Alkali Metals# -E. Rengade. — Very care- 
fully* performed determinations show that the -atomic 
specific heats of the alkali metals increase slightly and 
regularly with the atomic weights, while the atomic heats 
of fusion decrease regularly. The ratio of the atomic 
heat of fusion to the absolute temperature of fusion is 
absolutely constant. 

Oxidation of Alcohols under the Influence of Heat 
Alone. — J. B* Senderens. — ■When the temperature is 
raised the alcohols begin to undergo oxidation, the process 
beginning at 380° for amyl alcohol, 400° for isobutyl 
alcohol, and 405° for ethyl alcohol* All the oxygen of 
the air is absorbed by these alcohols at 410°, 435°, and 450 9 
respectively. The chief product is CO, and a small 
amount of ^ CO* is formed also. Certain substances such 
as magnesium, zinc, and aluminium, which have been sup- 
posed to be good catalysts, in reality act catalytically to 
only a very slight extent. 

New Series of Isopyrazolones.— G. Favrel.— When 
dilute solutions of soda act on the hydrazones of the 
y-chlorinated acetyl acetic ethers the latter are converted 
into isopyrazolones of a new type, which may be called 
4-iaopyrazolones. The y-brominated acetyl acetic ethers 
give the same results, but with more difficulty. 


Berichie der Deutsche n Gkemiscken GeseUsckaft. 

Vol. xivi., No. 9, 19x3. 

New Hydrogen Boride, B 2 He.— -Alfred Stock and 
Kurt Friederici.— If gaseous hydrogen boride, B 4 Hi 0j is 
kept for some time at room temperature over mercury the 
volume increases, and solid and gaseous products are ob- 
tained. The latter consist of hydrogen and a new boride, 
boiling at —fly 0 , and having the formula B^Hs, A con- 
venient way to prepare the latter is to heat B4H10 to roo° 
for some hours. It is a colourless gas of characteristic 
odour which recalls that of B 4 Hio, and also of sulphuretted 
hydrogen. Its melting-point lies below -140°. It is 
much more stable than B 4 Hio. When heated over an 
open flame it decomposes, giving colourless and yellow 
solid borides. It is decomposed by ultra-violet light and 
rapidly attacked by water, the following reaction occur- 
ring B 2 Hg + 6H a O *2H 3 B0 5 + 6H 2 . It does not ignite 

in air unless other hydrogen borides are present. 

Sensitiveness to Light of the Nitrides of Silver 
Mercurous Oxide, Lead, Cuprous Oxide, and of Basic 
Lead and Cupric Nitrides.— Lothar Wohler and W. 
Krnpko — Silver nitride is very sensitive to light, and 
nitrogen is evolved when coloured products are produced 
in sun or mercury light. The sensitiveness of the product 
tu a hlow or to rise of temperature shows that it is not 
a new subnitride, but a mixture of unchanged normal nitride 


with finely divided metal of a colloidal nature. The meta 
can be detected microphotographicaUy, especially the mer- 
cury drops from mercurous nitride. Cuprous nitride, which 
the authors have prepared for the first time, shows the 
same sensitiveness to light. Considerable quantities of 
ammonia are formed when lead nitride is exposed to light 
under water, owing to hydrolysis and the reduction of the 
acid by metallic lead; By heating lead or copper nitride 
with the hydroxide under water, baric nitrides,, PbOPbN6 
and CuOCuNs are formed. 

- ■ * ■ — ' ; ' ■ ' - — “ - " ' — ’ 

MISCELLANEOUS. 

Schools of Chemistry.— The following additional 
information has been received : — 

Manchester School op Technology.— The School 
is established as the Faculty of Technology in the Uni- 
versity of Manchester, and students of the School 
fulfilling the conditions can proceed to the Degrees of 
Bachelor and Masterof Technical Science {B. Sc. Tech, and 

M. Sc. Tech.}. Special facilities are offered to graduate 
students desirous of pursuing advanced research in any 
department of Applied Chemistry and other branches of 
the Industrial Arts, aq<I a Journal is published embodying 
the more important results of such researches. The 
possession of a University Degree is of increasing im- 
portance to yqung men who are seekmg the more im- 
portant positions conne&ed with the Chemical Industries. 
The supply of students entering the Guernica! Department, 
although it has been steadily increasing for some y eats, 
has not kept pace with the demand for those who have 
completed the degree coarse. Thus the number' of 
applications for young men who have graduated , in Che- 
mistry from the School of Technology was last year much in 
excess of the number of students graduating in this depart- 
ment. A similar excess of the demand over the supply 
is now being experienced in the Elearica! Engineering 
Department, while the demand on the pa t of Mechanical 
Engineering firms for graduates in Mechanical Engineering 
is also making itself felt. 

Leeds : Central Technical School, Leeds Institute, 
Cookridge Street, Leeds.— Head Master, R. E. Barnett, 
B.Sc. (Lond.), A.R.C.S. Evening Classes are held in all 
subje&s of Science and Technology, among which are : — 
Chemistry {Inorganic and Organic}, Chemical Calcula- 
tions and Principles of Analysis, by W. W. Burrell, M.Sc., 
J. B. Murray, A. McFarlane, and G. H. RydaU, B.Sc.; 
Metallurgy (Theoretical and Pra&icalj and Iron and Steel 
Manufacture, by B, A. Burrell, F.I.C., F.C.S., and 
T. O. Thornton; Gas Mann acture. by W. E, Pettigrew ; 
Oils and Fats; Magnetism and Electricity, Pra&ical 
Physics, &c.,by J. E. Tindall, B.A., B.Sc.; Bread-making 
and Flour Confectionery, by W H. Quinn and J. C Hessel- 
grave ; Photography and Process WoTk, by S. E. Bottomley 
and others. Fees : from 7s. fid. per session. Group courses 
arranged for Students engaged in Chemical Industries. 
Special three-evening Course for Pharmaceutical Students, 
covering the " Minor ” syllabus in three years, by J. H. 
S 0B J? , ,, Ph - Ci * F - C s *: s - Parrish. B.Sc., A.R.C.S • and 

N. Walker. Session commences Sept. 22nd. See the 
Technical Handbook, 2d. (by post 3d.). ProspeSuses of 
various Classes free on application to the Head Master, 
or to James Graham, Secretary for Education, Calverlev 
Street, Leeds. 

Hydrogenation of Sdntoninlc Acid. — Guido Cusmano. 
-When sodium santoninate is hydrogenated in presence 
of platinum-black the product of the reaction is tetra- 
nydrosantonmic acid, C^H*^. This dissolves in 
carbonates in the cold, gives no coloration with alcoholic 
potash, and has not the bitter taste of santonin. It dis- 
solves easily in concentrated hydrochloric acid, giving a 
greenish brown solution, and when heated in idcoholic 
solution with hydroxylamine hydrocnloride yields an 
oxime . — Atti della Reals Accademiadei Lined , xxii., No. 8. 
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CONTINUITY, 

Natura non vincitur nisi farendo. . 

, ^ (Concluded from p. 136). 

I observe that by some critics I have been called a 
vitaiist, and in a sense I am ; bat I am not a yitalist if 
vitalism means an appeal to an undefined “vital force ” (an 
objectionable terra I have never thought of using) as against 
the laws of Chemistry and Physics. Those laws must be 
supplemented, but need by no means be superseded. The 
business of science is to trace out their mode of action 
everywhere, as far and as fully as possible ; and it is a true 
instinct which resents the mediaeval practice of freely intro- 
ducing spiritual and unknown causes into working science. 
In science an appeal tooccult qualities must be illegitimate, 
and be a barrier to experiment and research generally ; as, 
when anything is called an Act of God— and when no 
more is said. The occurrence is left unexplained. As an 
ultimate statement such a phrase may be not only true but 
universal in its application. But there are always proxi- 
mate explanations which may be looked for and discovered 
with patience. So, lightning, earthquakes, and other 
portents are reduced to natural causes. No ultimate 
explanation is ever attained by science ; proximate explana- 
tions only. They are what it exists for ; and it is the 
business of scientific men to seek them. 

To attribute the rise of sap to vital force would be 
absurd, it would be giving up the problem and stating 
nothing at all. The way in which osmosis acts to produce 
the remarkable and surprising effect is discoverable and has 
been discovered. 

So it is always in science, and its progress began when 
unknown causes were eliminated and treated as non- 
existent. Those causes, so f ar as they exist, must establish 
their footing by direct investigation and research ; carried 
on in the first instance apart from the long recognised 
branches of science, until the time when they too have 
become sufficiently definite to be entitled to be called 
scientific. Outlandish Territories may in time be incor- 
porated as States, but they must make their claim good 
and become civilised first. 

It is well for people to understand this definite limitation 
of scope quite clearly, else they wrest the splendid work of 
biologists to their own confusion, —helped it is true by a 
few of the more robust or less responsible theorisers, 
among those who should be better informed and more 
carefully critical in their philosophising utterances. 

But, as is well known, there are more than a few 
biologists who, when taking a broad survey of their subject, 
dearly perceive and teach that before all the actions of 
live things are fully explained, some hitherto excluded 
causes must be postulated. Ever since the time of J. R. 
Mayer it has been becoming more arid more certain that, 
as regards performance of work, a living thing obeys the 
laws of physics, like everything else ; but undoubtedly it 
initiates processes and produces results that without it 
could not have occurred, — from a bird’s nest to a honey- 
comb, from a deal box tp a warship. The behaviour of a 


ship firing shot and shell is explicable in terms of energy, 
bnt the discrimination which it exercises between friend 
and foe is not so explicable. There is plenty of physics 
and chemistry and mechanics about every vital action, but 
for a complete understanding of it something beyond 
physics and chemistry is needed. 

And life introduces an incalculable element. The 
vagaries of a fire or a cyclone could all be predicted by 
Laplace’s Calculator, given the initial positions, velocities, 
ana the law of acceleration of the molecules; but no 
mathematician could calculate the orbit, of a common- 
house-fly. A physicist into whose galvanometer a spider" 
had crept would be liable to get phenomena of a kind 
quite inexplicable, until he discovered the supernatural, 
literally superphysical, cause. I will risk the assertion 
that Life introduces something incalculable and purposeful 
amid the laws of physics ; it thus distinctly supplements 
those laws, though it leaves them otherwise precisely as 
they were and obeys them all. „ , , 

We see only its effect* we do not see Life itself. 
Conversion of Inorganic into Organic is effected always 
by living organisms.. The conversion under those con- 
ditions certainly occurs, and the process may be studied. 
Life appears necessary to the conversion; which clearly 
takes place under the guidance of life, though in itself it is 
a physical and chemical process. Many laboratory con- 
versions take place under the guidance of life, and, but for 
the experimenter, would not have occurred. 

Again, putrefaction, and fermentation, and purification 
of rivers, and disease, are not purely and solely chemical 
processes. Chemical processes they are, but they are 
initiated, and conducted by living organisms. Just when, 
medicine is becoming biological, and when the hope of 
baking the tropical belt of the earth healthily habitable by 
energetic races is attracting the attention of people of 
power, philosophising biologists should not attempt to give 
their science away to Chemistry and Physics. Sections D 
and H and I and K are not really subservient to A and B. 
Biology is an independent science, and it is served, not 
dominated, by Chemistry and Physics. 

Scientific men are hostile to superstition, and rightly 
so, for a great many popular superstitions are- both 
annoying and contemptible; yet occasionally the term may 
be wrongly applied to practices of which the theory is 
unknown- To a superficial observer some of the practices 
of biologists themselves must appear grossly superstitious. 
To combat malaria Sir Ronald Ross does not indeed erect 
an altar ; no, he oils a pond, — making libation to its pre- 
siding jrenii. What can be more ludicrous than the curious 
and evidently savage ritual, insisted on by United States 
Officers, at that hygienically splendid achievement the 
Panama Canal,— the ritual of punching a hole in every 
discarded tin, with the object of keeping off disease! 
What more absurd, again,— in superficial appearance— 
than the practice of burning or poisoning a soil to make it 
extra fertile 1 

Biologists in their proper field are splendid, and their 
work arouses keen interest and enthusiasm in all whom 
they guide into their domain. Most of them do their work ; 
by intense concentration, by narrowing down their scope, 
not by taking a wide survey or a comprehensive grasp* 
Suggestions of broader views and outlying fields of know- 
ledge seem foreign to the intense worker, and be resents 
them. For his own purpose he wishes to ignore them, and 
practically he may be quite right. The folly of negation 
is not his, but belongs to those who misinterpret or mis- 
apply bis utterances, and take him as a guide iu a region 
where, for the time at least, he is a stranger. Not by such 
aid is the universe in its broader aspects to be apprehended. 
If people in general were better acquainted with science 
they would not make these mistakes. -They would realise 
both the learning and the limitation's, make use of the one 
and allow for the other, and not, take the recipe of a 
practical worker for a formula wherewith to interpret the 
Universe. 

What appears to be quite certain is that there can be no 
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terrestrial manifestation of life without matter. Hence 
naturally they say, or they approve such sayings as, I 
discern m matter the promise and potency of all forms of 
life,” Of all terrestrial manifestations of life, certainly. 
How else could it manifest itself save through matter ? 
“I detect nothing in the organism but the laws of Chemis- 
try and Physics,” it is said. Very well : naturally enough. 
That is what they are after ; they are studying the physical 
and chemical aspects or manifestations of life. But life 
itself— life and mind and consciousness— they are not 
studying, and they exclude them from their purview. 
Matter is what appeals to our senses here and now; 
Materialism is appropriate to the material world ; not as a 
philosophy but as a working creed, as a proximate and 
immediate formula for guiding research. Everything 
beyond that belongs to another region, and must be 
reached by other methods. To explain the Psychical in 
terms of Physics and Chemistry is simply impossible; 
hence there is a tendency to deny its existence, save as an 
epiphenomenon. But all such philosophising is unjustified, 
and is really bad Metaphysics. 

So if ever in their enthusiasm scientific workers go too 
far and say that the things they exclude from study have 
no existence in the universe, we must appeal against them 
to direct experience. We ourselves are alive, we possess 
Hie and -mind and - consciousness, we have first hand 
experience of . these things quite apart from laboratory 
experiments. They belong to the common knowledge of 
the race. Births, deaths, and marriages are hot affairs of 
the biologist, but of humanity ; they went on before a 
single one of them was understood, before, a vestige of 
science existed. We ourselves are the laboratory m which 
men of science, psychologists, arid others, make experi- 
ments. They can formulate oar processes of digestion, 
and the material concomitants of willing, of sensation, of 
thinking ; but the hidden guiding entities they do not 
touch. 

So also if any philosopher tells you that you do not 
exist, or that the external world does not exist, or that you 
are an automaton without free will, that ail your actions 
axe determined by outside causes, and that you are not 
responsible, — or that a body cannot move out of its place, 
or that Achilles cannot catch a tortoise — then in all those 
cases appeal must be made to twelve average men, 
unsophisticated by special studies. There is Sways a 
danger of error in interpreting experience, or in drawing 
inferences from it ; but in a matter of bare fact, based on 
our own first-hand experience, we are able to give a verdict. 
We may be mistaken as to the nature of what we see. 
Stars may look to us like bright specks in a dome, but the 
fact that we see them admits of no doubt. So also Con- 
sciousness and Will are realities of which we are directly 
aware, just as directly as we are of motion and force, just 
as clearly as we apprehend the philosophising utterances of 
an Agnostic* The process of seeing, the plain man does 
not understand ; he does not recognise that it is a method 
of etherial telegraphy ; he knows nothing of the ether and_ 
its ripples, nor of the retina and its rods and cones, nor of 
nerve and brain processes; but be sees and he hears and 
he touches, and be wills and he thinks and is conscious. 
This Is not an appeal to the mob as against the philosopher, 
it is appeal to the experience of untold ages as against the 
studies of a generation. 

How consciousness became associated with matter, how 
life exerts guidance over chemical and physical forces, bow 
mechanical motions are translated into sensations— all 
these things are puzzling and demand long study. But 
the fact that these things are so admits of no doubt ; and 
difficulty of explanation is no argument against them. 
The blind man restored to sight had no opinion as to how 
he was healed, nor could he vouch for the moral character 
of the Healer, but he plainly knew that whereas he was 
blind now he saw. About that fact he was the best 
. possible judge. So it is also with “ this main miracle 
that thou art thou, With power on thine own act and on 
the world.” 
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But although Life and Mind may be excluded from 
Physiology, they are not excluded from Science. Of course 
not. It is not reasonable to say that things necessarily 
elude investigation merely because we do not knock against 
them. Yet the mistake is sometimes made. The ether 
makes no appeal to sense, therefore some are beginning to 
say that it does not exist. Mind is occasionally put into 
the same predicament. Life is not detected in the labora- 
tory, save in its physical and chemical manifestations; 
but we may have to admit that it guides processes never- 
theless. It may be called a catalytic agent. 

To understand the action of life itself, the simplest plan 
is not to think of a microscopic organism, or any unfamiliar 
animal, but to make use of our own experience as living 
beings. Any positive instance serves to stem a, compre- 
hensive denial, and if the reality of mind and guidance 
and plan is denied because they make no appeal to sense, 
then think how the world would appear to an observer to 
whom the existence of men was unknown and ttndiscover- 
able, while yet all the laws and activities of nature went on 
as they do now. 

Suppose, then, that man made no appeal to the senses 
of an observer of this planet. Suppose an outside 
observer could see all the events occurring in the - world, 
save only that he could, not see animals or men. He 
would describe what he saw much as we have to describe 
the activities initiated by life. 

If he looked at the Firth of Forth, for instance, be would 
see piers arising in, the water, beginning to sprout, reaching 
across in strange manner till they actually join .or are 
joined by pieces attracted up from below to complete the 
circuit (a solid circuit round the current). He would see 
a sort of bridge or filament thus constructed, from one 
shore to the other, and across this bridge insect-like things 
crawling and returning for no very obvious reason. 

Or let him look at the Nile, and recognise the meritorious 
character of that river in promoting the growth of vegeta- 
tion in the desert. Then let him see a kind of untoward 
crystallisation growing across and beginning to dam the 
beneficent stream. .. Blocks fly to their places by some kind 
of polar forces; “we cannot doubt” that it is by helio- or 
other tropism. There is no need to go outside the laws of 
mechanics and physics, there is no difficulty about supply 
of energy — none whatever — materials in tin cans are con- 
sumed which amply "account for all the energy ; and all the 
laws' of physics are obeyed.. The absence of any design, 
too* is manifest ; for the effect of the structure is to flood 
an area up-stream which might have been useful, and to 
submerge a structure of some beauty ; while down stream 
its effect is. likely to be worse, for it would block the course 
of the river and waste it on the desert, were it not that 
fortunately some leaks develop hnd a sufficient supply 
still goes down — goes down in fact more equably than 
before ; so that the ultimate result is beneficial to vegeta- 
tion, and simulates intention. 

If told concerning either pf these structures that an 
engineer, a designer in London, called Benjamin Baker, 
had anything to do with it, the idea would be preposterous. 
One conclusive argument is final against such a super- 
stitious hypothesis — he is not there, and a thing plainly 
cannot act where it is not. But although we, with our 
greater advantages, perceive that the right solution for 
such an observer would be the recognition of some unknown 
agency or agent, it must be admitted that an explanation 
in terms of a vague entity called vital force would be 
useless, and might be so worded as to be misleading ; 
whereas a statement in terms of mechanics and physics 
could be clear and definite and true as far as it went, 
though it must necessarily be incomplete. 

And note that what we observe, in such understood 
cases, is an Interaction. of Mind and Matter ; not Parallelism 
nor Epiphenomenalism nor anything strained or difficult, 
but a straightforward utilisation of the properties of matter 
and energy for purposes conceived in the mind, and executed 
by muscles' guided by acts of will. 

But, .it will be said, this is unfair, for we know 
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there is design in the Forth Bridge or the Nile Dam, we 
have seen the plans and understand the agencies at work ; 
we know that it was conceived and guided by life and 
mind, it, is unfair to quote this as though it could simulate 
an automatic process. ^ 

Not at all, say the extreme school of biologists whom I 
am criticising, or, ought to say if they were consistent, 
there is nothing but Chemistry and Physics at work any- 
where ; and the mental activity apparently demonstrated 
by those structures is only an illusion, an epiphenomenon ; 
the laws of chemistry and physics are supreme, and they 
are sufficient to account for everything! 

Well, they account for things up to a point ; they 
account In part for the colour of a sunset, for the majesty 
of a mountain peak, for the glory of animate existence. 
But do they account for everything completely ? Do they 
account for our own feeling of joy and exultation, for our 
senseof beauty, for the manifest beauty existing throughout 
nature ? Do not these things suggest something higher 
and nobler and more joyous, something for the- sake of 
which all the straggle for existence goes on ? 

Surely there must be a deeper meaning involved in 
natural objects. Orthodox explanations are only partial, 
though true as Tar as they go. When we examine each 
particoloured pinnule in a peacock’s tail, of hair in a 
zebra’s hide, and realise that the varying Shades on each 
are so placed aato contribute to the general design and 
pattern, it becomes; exceedingly difficult to explain how 
this organised co-operation of parts, this harmonious, dis- 
tribution of pigment cells, has come about on merely 
mechanical principles, it Would be as easy to explain the 
sprouting of the cantilevers of the Forth Bridge from its 
piers, or the flocking Of the stones of the Nile Dam by 
chemiotaxis. Flowers attract insects for fertilisation ; and 
bruit tempts animals to eat it in order to carry seeds. But 
these explanations cannot be final. We have still to ex- 
plain the insects. So much beauty cannot be ^ necessary 
merely to attract their attention. We have further to 
explain this competitive striving towards life. Why do 
things struggle to exist? Surely the effort must have 
some significance, the development some aim. We thus 
reach the problem of Existence itself, and the meaning of 
Evolution. 

The mechanism whereby existence entrenches itself is 
manifest, or at least has been to a large extent discovered. 
Natural Selection is a vera causa, so far as it goes ; but if 
so much beauty is necessary for insects, what about the 
beauty of a landscape or of clouds? What utilitarian 
object do those subserve ? Beauty in general is not taken 
Into account by science. ' Very well, that may be all right, 
but it exists nevertheless. It is not my function to discuss 
it. No ; hut it is my function to remind you and myself 
that our studies do not exhaust the universe, and that if 
we dogmatise in a negative (Erection, and say that we can 
reduce' everything to physics and chemistry, we gibbet 
ourselves as ludicrously narrow pedants, and are falling 
far short of the richness and fullness of our human birth- i 
right. How far preferable is the reverent attitude of the j 
Eastern Poet': — 

“The world with eyes bent upon thy feet stands in awe 
with all its silent stars.” 

Superficially and physically we are very limited. Our 
sense organs are adapted to the observation of matter ; and 
nothing else directly appeals to us. Our nerve- muscle 
system is adapted to the production of motion in matter, 
in desired ways ; and nothing else in the material world 
can we accomplish. Our brain and nerve systems connect 
us with the rest of the physical world. Our senses give us 
information about the movements and arrangements of 
.matter. Our muscles enable us to produce changes in 
those distributions. That is our equipment for human 
life ; and human history is a record of what we have done 
with these parsimonious privileges. 

- Our brain, which by some means yet to be discovered 
connects us with the rest of the material world, has been 


thought partially to disconnect us from the mental' and 
. spiritual realm, to which we really belong but from which 
for a time and for practical purposes we are isolated. Our 
common or social association with matter gives us certain 
opportunities and facilities,, combined with obstacles and 
difficulties which are themselves opportunities for struggle 
and effort. . 

Through matter we become aware of each other, and 
can communicate with those of our fellows who have ideas 
sufficiently like our own for them to be stimulated Into 
activity by a merely physical process set in action by 
ourselves. By a timed succession of vibratory movements 
(as in speech and music), or by a static distribution of 
materials (as in writing, painting, and sculpture), we can 
carry On intelligent intercourse with' our fellows ; and we 
get so used to these Ingenious and roundabout methods, 
that we are apt to think of them and their like as not only 
the natural but as the only possible modes of communica- 
tion, and that everything more direct would disarrange the 
whole fabric of science. 

It is clearly true that our bodies constitute the normal 
means of manifesting ourselves to each other while on the 
planet ; and that if the physiological mechanism whereby 
we accomplish material acts is injured, the conveyance of 
our meaning and the display of our personality inevitably 
and correspondingly sufler f 

So conspicuously is this the case that it has been possible 
to suppose that the communicating mechanism, formed 
and worked by us, is the whole of our existence ; and that 
we are essentially nothing but the machinery by which we 
are known. We find the machinery utilising nothing but 
well-known forms of energy, and subject to all the laws of 
chemistry and physics — it would be strange if it were not 
so — and from that fact we try to draw valid deductions as 
to our nature, and as to the impossibility of .our existing 
apart from and independent of these temporary modes of 
material activity and manifestation. We so uniformly 
employ them, in.our present circumstances, that we should 
be on our guard against deception due to this very uni- 
formity. , Material bodies are all that we have any control 
over, are all that we are experimentally aware of ; any- 
thing that we can do with these is open tp us ; any con- 
clusions we can draw about them may be legitimate and 
true. But to step outside their province and to deny the ex- 
istence of any other region because we have no sense organ 
for its appreciation, or because (like the Ether) it is too 
uniformly omnipresent for our ken, is to wrest our advan- 
tages and privileges from their proper use and apply them 
to our own misdirection. 

But if we have learnt from science that Evolution is 
real, we have learnt a great deal. I must not venture to 
philosophise, but certainly from the point of view of science 
Evolution is a great reality. Surely evolution is not an 
illusion ; surely the universe progresses in time. Time and 
Space and Matter are abstractions, but are none the less 
real : they are data given by experience ; and Time is the 
keystone of evolution. “ Thy centuries follow each other, 
perfecting a small wild flower.” 

We abstract from living moving Reality a certain static 
aspect, and we call it Matter ; we abstract the element of 
progressiveness, and we call it Time. When these two 
abstractions combine, co-operate, interact, we get reality 
again. It is like Poynting’s theorem. 

The only way tp refute or confuse the theory of Evolu- 
tion is to introduce the subjective jof time. That theory 
involves the reality of time, and it is in this sense that 
Prof. Bergson uses the great phrase “Creative Evolution.” 

I see the whole of material existence as a steady passage 
from past to future, Only the single instant which we call 
the present being actual. The past is not non-existent, 
however, it is stored in our memories, there is a ' record of 
it in matter, and the present is based upon it ; the future 
is the outcome of the present, and is the product of 
evolution. - ' 

Existence is like the output from a loom. The pattern, 
the design for the weaving, is in some sort “ there ” already ; 



hot whereas our looms are mere machines, once the guiding 
sards have been fed into them, the Loom of Time is com- 
plicated by a multitude of free agents who can modify the 
web, making the* product more beautiful or more ugly 
according as they are in harmony or disharmony with the 
general scheme. I venture to maintain that manifest im- 
perfections are thus accounted for, and that freedom could 
begfoen on no other terms, nor at any less cost. . 

The ability thus to work for weal or woe is no illusion, 
it is a reality, a responsible power which conscious agents 
possess ; wherefore the resulting fabric is not something 
preordained and inexorable, though by wide knowledge of 
character it may be inferred. Nothing is inexorable except 
the uniform progress of time ; the cloth must he woven, 
bat the pattern is not wholly fixed and mechanically 
calculable. 

Where inorganic matter alone is concerned, there every* 

, t hing is determined. Wherever full consciousness has 
entered, new powers arise, and the faculties and desires 
of die, conscious parts of the scheme have an effect upon 
the whole. It is not guided from outside but from within ; 
and the guiding power is immanent at every instant. Of 
Ibis guiding power we are a small but not wholly insig- 
nificant portion. 

v. That evolutionary progress is real is a doctrine of pro- 
found significance, and our efforts at social betterment are 
justified because we are a part of the scheme, a part that 
has become conscious, a part that realises, dimly at any 
late, what it is doing and what it is aiming at. Planning 
and aiming are therefore not absent from the whole, 
for we are a part of the whole, and are conscious of them 
in ourselves. 

Either we are immortal beings or we are not. We may 
not know our destiny, but we must have a destiny of some 
sort* Those who make denials are just as likely to be 
wrong as those who make assertions; in fact, denials are 
assertions thrown into negative form. Scientific men are 
, looked up to as authorities, and should be careful not to 
mislead. Science may notbe able to reveal human destiny, 
but it certainly should not obscure it. Things are as they 
are, whether we find them out or not ; and if we make rash 
and false statements, posterity will detect us— if posterity 
ever trembles its head about us. 1 am one of those who 
think that the methods of Science are not so limited in 
their scope as has been thought ; that they can be applied 
much more widely, and that the Psychic region can be 
studied and brought under, law too. Allow us anyhow to 
make the attempt. Give us a fair afield. Let those who 
prefer the materialistic hypothesis by all means develop 
their thesis as far as they can ; but let us try what we can 
do in the Psychical region, and see which wins. Our 
methods are really the same as theirs— the subject-matter 
differs. Neither should abuse the other for making the 
attempt. 

Whether such things as intuition and . revelation ever 
occur is an open question. There are some who have 
xeaBon to say that they do. They are at any rate not to 
be denied off-hand.^ In fact, it is always extremely difficult 
to deny anything of a general character, since evidence in 
its favour may be only hidden and not forthcoming, 
especially not forthcoming at any particular age of the 
world's history, or at any particular stage of individual 
mental development. Mysticism must have its place, 
though its relation to Science has bo far not been found. 
They have appeared disparate and disconnected, but there 
need be no hostility between them. Every kind of reality 
must be ascertained and dealt with by proper methods. If 
the voices of Socrates and of Joan of Arc represent real 
psychical experiences, they must belong to the intelligible 
universe. 

Although I am speaking ex cathedra, as one of the 
representatives of orthodox science, I will not shrink from 


discuss facts scorned by orthodox science, but I cannot 
help remembering that an utterance from this Chair is no 
ephemeral production, for it remains to be criticised by 
generations yet unborn, whose knowledge must inevitably 
be fuller and wider than out own. Your President there- 
fore should not be completely bound by the shackles of 
present-day orthodoxy, nor limited to beliefs fashionable 
at the time. In justice to myself and my co-workers I 
must risk annoying my present hearers, not only by leaving 
on record our conviction that occurrences now regarded as 
occult can he examined and reduced to order by the 
methods of science carefully and persistently applied, but 
by going further and saying, with the utmost brevity, that 
already the facts so examined have convinced me that 
memory and affection are not limited to that association 
with matter, by which alone they can manifest themselves 
here and now, and that personality persists beyond bodily 
death. The evidence to my mind goes to prove that dis- 
carnate intelligence, under certain conditions, may interact 
with us on the material side, thus indirectly coming within 
our scientific ken ; and that gradually we may nope to 
attain some understanding of the nature of a larger, per- 
haps etherial, existence, and of the conditions regulating 
intercourse across the chasm. A body of responsible in- 
vestigators have even now landed on the treacherous but 
promising shores of a new continent. 

.Yes, and there is more to say than that. The methods 
of science are not the only way, though they arc our way, 
of arriving at truth. “ Uno itinere non potest perveniri ad 
tam grande secretum 

Many scientific men still feel in pugnacious mood 
towards Theology, because of the exaggerated dogmatism 
which our predecessors encountered and Overcame in the 
past. They had to struggle for freedom to find truth in 
their own way ; but the struggle was a miserable necessity, 
and has left some evil effects. And one of them is this lack 
of sympathy, this occasional hostility, to other more 
spiritual forms of truth. We cannot really and seriously 
suppose that truth began to arrive on this planet a few 
centuries ago. The pre-scientific insight of genius— of 
! Poets and Prophets and Saints— wasof supreme value, 

I and the access of those inspired seers to the heart of the 
| universe was profound. But the camp followers, the 
scribes and pharisees, by whatever name they may be 
called, had no such insight only a vicious or a foolish 
| obstinacy ; and the prophets of a new era were stoned, 
i Now at last we of the new era have been victorious; we 
, inherit the fruits of the age-long conflict, and the stones 
are in our.hands. Let ns not fall into the old mistake of 
thinking that ours is the only way of exploring the multi- 
farious depths of the universe, and that all others are 
worthless and mistaken. The universe is a larger thing 
| than we have any conception of, and no one method of 
search will exhaust its treasures. 

Men and brethren, we are trustees of the truth of the 
physical universe as scientifically explored ; let us be 
[ faithful to our trust. 

Genuine religion has its roots deep down in the heart 
of humanity and in the reality of things. It is not sur- 
prising that by our methods we fail to grasp it ; the actions 
of the Deity make no appeal to any special sense, only a 
universal appeal ; and our methods are, as we know, 
incompetent to detect complete uniformity. There is a 
Principle of Relativity here, and unless we encounter flaw 
or jar or change, nothing in us responds ; we are deaf and 
blind therefore to the immanent Grandeur around us, 
unless we have insight enough to appreciate the Whole, 
and to recognise in the woven fabric of existence, flowing 
steadily from the loom in an infinite progress towards 
perfection, the ever-growing garment of a transcendent 
God, 


a personal note summarising the result on my own mind 
of thirty years' experience of psychical research, begun 
without predilection — indeed with the usual hostile pre- 
B&e. This is not the place to enter into details or to 


Summary of the Argument . 

A marked feature of the present scientific era is the 
discovery of, and interest in, various kinds of Atomism ; 
so that Continuity seems In danger of being IoBt sight of. 
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Another tendency is towaid comprehensive negative 
generalisations from a limited point of view. 

Another is to take refuge in rather vague forms of state- 
ment, and to shrink from closer examination of the 
puzzling and the obscure. 

Another is to deny the existence of anything which 
makes no appeal to organs of sense, and no ready response 
to laboratory experiment. 

Against these tendencies the author contends. He 
urges a belief in ultimate continuity as essential to science ; 
he regards scientific concentration as an inadequate basis 
for philosophic generalisation; he believes that obscure 
phenomena may be expressed simply if properly faced ; 
and he points out that the non-appearance of anything 
perfectly uniform and omnipresent is only what should 
be expected, and is no argument against its real sub- 
stantial existence. 


ADDRESS TO THE CHEMICAL SECTION 

or THE 

BRITISH ASSOCIATION. 

Birmingham, 1913. 

By Prof. W. t P. WYNNE, D.Sc., F.R,S M 
, President of the Section. 

When the present position of education in Birmingham is 
considered, the transformation effected since the 'seventies 
is little short of marvellous. Five-and- thirty years ago, 
when I becapae an evening student; classes conducted by 
the Midland Institute . met the demand for Arts and * 
Science subjects; now a U niversity— venerable m com- 
parison with all Civic Universities save the Victoria Uni- 
versity of Manchester — exists to provide instruction in 
every branch of learning. The spacious building in which 
we meet-— already too small for the demands made on it — 
is the lineal descendant of that part of the Midland 
Institute which formerly was used for evening class instruc- 
tion in science, organised in connection with the Science 
and Art Department, and financed largely by the system 
of payment on results ; this large lecture theatre replaces 
the small and inconvenient classroom in which the teaching 
of Chemistry and Physics under Mr. Woodward was 
carried on. Payment on results is obsolete, and the 
u May ” examinations on which it was based have almost 
disappeared, assessment by inspection now replacing both ; 
nevertheless, it is more than doubtful whether any other 
system — in the circumstances of the time — could have 
spread so widely a knowledge of science among the 
people, or prepared the way for the Technical Instruction 
Act, and that appreciation of the value of scientific 
training for industrial pursuits, which is exemplified by the 
provision through municipal agencies of Technical Schools 
in the industrial centres of this country. I sometimes 
thittk the Science and Art Department, and those great 
men, Sir John Donnelly and Professor Huxley, who did 
much to shape its attitude towards science instruction in 
evening classes and in the Science Schools at South 
Kensington (Note 1), have received something less than 
their share of credit for pioneering work which finds its 
fruition in well-equipped Institutions like this, and in the 
enhanced position which science holds to-day in the 
estimation of our countrymen. In those far-off times, 
before the foundation stone of Mason College was laid, 
such evening classes in Birmingham provided the only 
means by which instruction in science, or scholarships to 
South Kensington, could be obtained. It is not unfitting, 
therefore, that I — a product of the system — should acknow- 
ledge here the obligation under which I stand both to the 
Midland Institute and to the Science and Art Department 
for providing the , ladder by which I have risen, however 
undeservedly, to the honourable position of President of 
this Section. . 


The historian of our times will not fail to note some of 
the consequences which have followed the application of 
science to industry, possibly also some of the educational 
results which have followed the development of science 
teaching in schools of all grades. Except from one point 
of view these need not concern as now as they fail, the one 
in so far' as Chemistry is concerned, into the province of 
the Society of Chemical Industry, the other mainly within 
the purview of Section L. This bringing of Chemistry to 
the people has aroused a widespread interest in some 
aspects of the subject, of which the Press has not been 
slow to take note. Not even the heuristic method can 
bide from the schoolboy the fact that certain fundamental 
conceptions are accepted which do not admit of proof, 
such as the indivisible atom, the non-decomposable 
element, the indestructibility of matter. When therefore, 
as one of the first-fruits of bi$ discovery that positive rays 
famish the most delicate method of chemical analysis. Sir 
J. J. Thomson has obtained from the most diverse solids a 
new gas, X 3 ; and by a different procedure, Professor 
Collie with Mri Patterson have discovered that hydrogen, 
under the influence of electric discharges at low pressure, 
becomes replaced by neon, helium, and a third gas which 
is possibly identical with X 3 (Note 2), it is not surprising 
that we should hear much about it in the newspapers, just 
as was the case when the disintegration of radium was in 
process of being established. Further investigation may 
fail to substantiate some of the views which have been 
expressed about this unexplained disappearance of hy- 
drogen ; the origin of the neon and helium which make 
their appearance in the tube as the experiments proceed ; , 
the source of the gas X 3 . Fortunately X 3l unlike neon and 
helium, has some chemical properties — it disappears, for 
example, when violently exploded with a mixture of oxygen 
and hydrogen {Note 3) — but we do not yet know whether 
it is a new element with an atomic weight of about 3, or a 
compound of hydrogen with an element yet to be dis- 
covered. This much at least seems certain ; it is not the 
gas which, according toMendeleeff, should precede fluorine 
in the halogen series, but whether its discovery, like that 
of argon, will necessitate a revision of the Periodic Table 
of the elements we cannot know until the mjfetery which at 
present surrounds it has been dispelled*. 

It was in 1886, at the last meeting of this Association in 
Birmingham, that Sir William Crookes : whose continued 
activities are a source of pride and gratification to his 
brother chemists— -gave that famous Address in which, 
clothing his ideas in language which has something of the 
magic of word-painting, he traced the evolution of the 
elements, as we know them, from the hypothetical protyle 
or Urstoff. The common origin of all elementary sub- 
stances is now an accepted theory, although the question 
whether the idea underlying the term “ transmutation ” is 
verifiable under available conditions is answered differently 
according to the view we take of the disintegration of 
radium and kindred phenomena. But no one could have 
imagined that before another Birmingham meeting, the 
Periodic Table to which Sir William Crookes devoted much 
attention would have been enriched not only by a series or 
elements devoid of chemical properties, but by a second 
series, known only in minute quantities, and displaying 
those extraordinary properties of radio-activity which have 
revolutionised our ideas in more than one direction. 

It is not necessary for me to chronicle even the more 
striking achievements in chemistiy since 1886; a few 
examples will show how great the progress has been. It 
is on record that Arrhenius was present at that meeting, 
but nis advocacy of that theory of solutions with which ms 
name will always be associated came a little later ; phenyl- 
hydrazine, which was to play so important a part in Emil 
Fischer's investigation of the sugars, had been discovered 
by him only two years previously; the Grignard reagent, 
which in other directions has played a no less important 
part in synthetical organic chemistry, did not become 
available until some fourteen years later. Theories then 
emerging, such as that of geometrical Isomerism, have 
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diher been discarded or modified by the discovery of new 
facts, and who shall say that the ionic theory of dissocia- 
tion stands where it did, now, that ions m solution have 
incurred the suspicions of associating with the solvent, and 
to that extent have come into line with molecules, for the 
Orthodox behaviour of which Professor Armstrong himself 
would no doubt be prepared to vouch. 

Residual Valency . 

Among the many doctrines which have suffered under 
the stress of long sustained investigation, that of valency 
Is a' prominent example. Valency is that property by 
Which an atom attracts to itself Other atoms or radicals, 
and its numerical value is deduced from the structural 
formate of compounds in which that atom occurs. Claus 
seems to have been the first to recognise that this attrac- 
tion between two atoms is not a constant, but depends on 
the nature of the other atoms br radicals in the molecule 
(Note 4}, and it is of interest to note in connection with 
what follows that he used methane and its cbloro-deriva- 
tives to Illustrate his point of view. Valency may vary, 
therefore, from compound to compound ; it is known to 
alter under the influence of change in temperature, as, for 
example, when carbon dioxide or phosphorus pentachloride 
undergoes thermal dissociation. But Claus’s view did not 
sneet with ready acceptance; hence at the Birmingham 
Meeting few chemists, if any, would have questioned the 
quadrivalency of carbon, despite the difficulty caused by 
tite exis tence of carbon monoxide. Now, carbon is 
believed to be bivalent in the carbamines, fulminic acid 
and other compounds as well as In carbon monoxide, and 
‘itetemdency is coming to be accepted in the light of the 
latest investigations on triphenylmethyl and its congeners. 
What is true of carbon is equally true of all other elements, 
except argon and its companions. Hence the doctrine of 
constant valency for which Kekule contended, or that of 
variable valency in which the uncombined units varied by 
even numbers has necessarily given place to one of less 
rigid type, a&ough toe final form has yet to be determined. 

For the purpose of this Address it will be sufficient to 
refer only to one of these later theories : that in which 
Werner, as the outcome of his exhaustive study of inorganic 
molecular compounds, and especially of the ammines, sup- 
poses that an atom may have both principal and auxiliary 
or residual valency (Note 5). There are difficulties in its 
application to certain problems of organic chemistry — for 
example, the structure of. the benzene molecule — but the 
conspicuous success which has attended Werner’s investi- 
gation of the complicated isomerism of the cobalt and 
chromium ammines is evidence of its value as a guide in 
stimulating research in the most unpromising directions 
(Note 6). Werner’s view that valency is an attractive 
force acting from the centre of the atom, being of equal 
value at all points on the surface and independent of units 
ctf affinity, has the merit of meeting the objection long 
urged to the idea that affinity, has fixed direction in space, 
but otherwise leaves untouched van’t Hoff’s brilliant con- 
ception of asymmetry which plays so great a part in the 
chemistry of to-day. 

What light does this conception of residual valency, 
daring back to 1885, if not earlier (Note 7), and now 
embodied in many theories besides Werner’s, throw on 
some of the problems with which the organic chemist is 
faced ? Much every way. The question of the distribu- 
tion of valency in the molecules of carbon compounds is 
discussed probably more than any other ; it arises in con- 
nection with the Structure of unsaturated compounds, the 
properties of fluorescence or colour which many of them 
exhibit, and the relation between chemical constitution 
and physical properties, to the elucidation of which an 
increasing amount of research is being directed. The 
double linkings in our formulae no longer represent two 
Waits of valency in terms of hydrogen, nor are they now 
need to indicate polarity of the central atom or distribution 
off rite valency in space ; Werner’s conception of valency 
accounts, as the phase goes, for the concentration pf re- 


activity at that part of the molecule where nnsaturation 
exists, and it is of service when different degrees of 
unsaturatedness are displayed by compounds which, on the 
older view, would be expected to show similarity , in 
chemical behaviour (Note 8). With your permission I 
propose briefly to review our knowledge of that type of 
chemical change known as substitution from the standpoint 
of residual valency. 

Substitution in the Paraffin Series . 1 

So far back as 1839 the fact was discovered that 
replacement of hydrogen by chlorine in the acetic acid, 
molecule does not lead to any essential modification in the 
properties of the acid. It is not a little remarkable there- 
fore that although much of the progress in organic- 
chemistry has been achieved by substitutions of the most 
diverse types, we are still unable to say that agreement 
has been reached with regard to the nature of the processes 
by which this replacement of one radical by another in a 
| molecule is brought about. Never has attention been con- 
centrated more closely tbannow on the study of what, for 
want of a better phrase, is termed the “ mechanism of 
chemical reactions ” — the processes which are covered and 
hidden by the sign of equality used, inaptly, in chemical 
equations — but the integrating mind, to the need for which 
Professor Frankland alluded on a recent occasion (Noteg), 
has not yet been evolved to reconcile the uncertain or con- 
tradictory answers vouchsafed to much patient experi- 
menting. Organic chemistry is not singular in this 
respect ; as much might be said about controversies not 
yet settled which concent themselves with such every-day 
phenomena as the chemistry of the candle-flame or of the 
rusting of iron. 

It is a commonplace that Kekuld, to whom theoretical 
chemistry owes so many fruitful suggestions, was of the 
opinion that substitution is not a process in which what 
may be called a direct exchange of radicals occurs, but is 
preceded by the temporary union of the molecules of 
carbon compound and addendum, followed by disruption 
into two new molecules, toe substituted carbon compound 
being one of them. It is clear, then, from toe standpoint 
of KekulS’s hypothesis, that some degree of nnsaturation 
is to be looked for in all carbon compounds and in all 
addenda. Hence, toe paraffin hydrocarbons which furnish 
derivatives only by substitution; and under toe older, more 
rigid view of valency propounded by Kekuld himself, are 
typically saturated compounds, supply the exceptions to 
prove the general validity of the hypothesis that addition 
precedes substitution. 

Before examining the case of these hydrocarbons, how- 
ever, some advantage may be gained if the behaviour of 
other groups of compounds be examined in toe light of the 
idea underlying Kekulfi’s view. By reference to the 
literature, it is evident that since toe beginning of this 
century attention has been concentrated on the phenomena 
of substitution in the important group of carbonyl com- 
pounds, particularly the ketones and acids, which in many 
cases yield halogen substitution derivatives of one type. 
Thus methyl ethyl ketone when brominated in sunlight 
yields two bromoketobutanes of the constitution shown in 
the following formulae, and propionic acid with bromine 
and red phosphorus under Volhard’s conditions (Note zo) 
gives a-bromopropionic acid, — 

CH a Br*CO-CH a -CH 3 and CH 3 *CO-CHBr-CH 3 (Note 11) 
CH 3 -CHBrCO*OH, 

the halogen occupying what is termed toe a-position with 
reference to the carbonyl radical. Why is substitution 
easier in the olethyl group when it is present in toe ketone 
or acid than when it occurs in methane, is one question 
that maybe asked. A second will inquire whether the 
carbonyl group has a directing influence, and, if so, by 
what means is it exercised. 

It has been supposed by Werner that the distribution of 
valency is disturbed by the introduction of the oxygen 
atom of $he carbonyl group into the molecule of the hydro- 
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, carbon ; that this oxygen atom absorbs much of the valency 
- of the carbon atom of the carbonyl group, leaving less to 
bind its neighbour or neighbours, which results in their 
/ having free valency, and thereby attaching substituents to 
themselves. This explanation, if accepted for the bromi- 
nation of ketones -and acids, also fox the chlorination of 
ketones, does not account for the results recorded by 
Michael. and by Montemartini in the case of carboxylic 
acids. Michael has found that the &>chloro, not the 
a-cbloro, acid is the chief product (60—65 per cent) when 
homologues oi acetic acid are chlorinated (Note 12) ; and 
Montemartini states that if the radical CH occur in any 
part of the carbon chain the exchange of bydrogen for 
chlorine takes place in that position, however distant it 
may be from the carbonyl group of the acid (Note 13). 

CH 3 -CH a *CHCl*CH a : CO-OH 

(Michael) 

CH 3>CC1 ‘ CHa ' CH »‘ Ci>,0H - 

(Montemartini) 

At present there seems to be no clue to the reason why 
chlorine and bromine in these reactions behave alike 
towards ketones and not towards adds. 

An ^alternative explanation of this -reaction, which has 
come to be widely accepted, is based on the remarkable 
property called desmotropy or dynamic isomerism, which 
certain of these carbonyl compounds exhibit. A desmo- 
, tropic compound may exist in -two or more forms, and its 
peculiar isomerism is known to depend on the mobility of 
a hydrogen atom in the complex *CH 2 *C0‘ whereby an 
equilibrium is set up of the type 

*CHa*CO* *CH:C(bH)‘ . 

* ,« 1 -• Ketonic form EnoEc form 

Of these two forms, the enolic is the more unsaturated, 
and presumably the more reactive (Note 14). Lap worth, 
making use of this desmotropic relationship, supposes that 
when the ketone reacts with halogen in dilute aqueous solu- 
tion three changes occur which, for the case of acetone, 
may be represented by the following expressions : — 
CH 3 -CO-CH 3 , -> CH 3 *C(OH):CH 2 

CH 3 *C(OH) : CH a + Br a -> CH 3 *C(OH)BrCH 2 Br. 
CH 3 -C(OH)Br*CH a Br -> CH 3 -CO‘CH a Br f-HBr 

the first being one of slow enolisation, accelerated cata- 
lytically by halogen acid, leading to the production of an 
unsaturated compound, which then by rapid addition of 
bromine and subsequent elimination of hydrogen bromide , 
conforms with Kekuld’s hypothesis. The intermediate 
compounds, it is true, have not been isolated, but a study 
of the dynamics of the reaction by Lapworth, and later by 
Dawson with his collaborators (using iodine instead of 
bromine), shows that this explanation is in harmony with 
the data obtained (Note 15). When the reaction is ap- 
plied to carboxylic acids under similar conditions, the view 
that it takes a similar course finds support from an investi- 
gation of the dynamics of the bromination of maloxnc acid 
m aqueous solution (Note 16). 

Whether evidence drawn from reactions found to take 
place in aqueous solution is relevant when bromination 
is effected by heating a carboxylic acid with bromine and 
red phosphorus may be doubted. Certainly it seems to 
afford no assistance in accounting for the course of chlori- 
nation in the acids examined by Michael and by 
Montemartini. Nevertheless, Aschan employs the keto- 
enolic hypothesis (Note 17) to elucidate the results of a 
recent inquiry into the “ mechanism ” of the Volhard re- 
action (Note 18) ; and it may be added that racemisation 
has been found to occur when lcevo-v&\enz acid is bromi- 
natedby Volhard’ s method (Note 19) — a result which must 
follow if enolisation take place, although susceptible of 
another explanation. _ 

.So far as i can form a judgment, no case has been made 
out for the, view that substitution of halogen for hydrogen 
' under Volhard’s conditions differs in its “ mechanism ” 


from substitution in the paraffins. This opinion finds sup- 
port in the discovery just announced by Leuchs (Note 20) 
that, while the chief product of the bromination of dextro - 
/3-carboxybensyl-e-bydrindone — 


C 6 H 4 < < ^ a >CH-CH 2 -C6H 4 -CO a H -> 

CeH 4 < QQ 2 >CBrCHa*CeH 4 ‘COaH 

is the racemic compound, no less than ro per cent is the 
dwTho-bromo-derivative ; therefore, the inference is clear 
that in the formation of the latter compound, if not of 
both, substitution was effected by a process in which 
migration of the hydrogen atom did not occur. 

Attention may now be directed to the question of 
u direct substitution,” which, in its simplest form, is en- 
countered in the paraffin series. As will be gathered from 
the following selection from among the various theories 
propounded to account for the mechanism of substitution, 
alternative explan ations of the intermediate reactions leading 
up to substitution in these cases involve either elimination 
| of the hydrogen atom before introduction of the halogen, 

! or addition of the halogen in virtue of the supposed 
t residual valency of both molecules, followed hy disruption 
; of the complex thus formed into the known products of 
: the change. 

Dealing with these alternatives in the order given, 
Arrhenius adopts a view of the process of substitution, 
which, including as it does his explanation of optical in- 
version and racemisation, should perhaps be given in his 
own words : — 

“Every valency linking can be broken ; this is true in 
all cases, since it is a necessary condition for every chemical 
reaction* An atom or an atomic complex is thereby re- 
moved from the molecule, and its place taken by another 
atom or atomic complex. One must therefore assume, as 
was first pointed out by Williamson, that the atoms or 
complexes separate themselves from the molecule from 
time to time, even when they do not react with other 
molecules. Consider now a molecule in which four dif- 
ferent atoms, A, B, C, arid D, are bound to. one caxbon 
atom. The atoms A and B r which may possess equal 
charges, positive, are therefore separated at times 
from the molecule, and it may happen that they are 
both separated at one and the same time. It is therefore 
possible for them to change places on combining with the 
carbon atom again. This is synonymous with a trans- 
formation of the original molecule into its optical isomer 
(Note 21). 

Nef, making use of “ the conception of dissociation in 
its broadest sense,” is of opinion that the decomposition of 
ethane into hydrogen and ethylene at 8oo° " proves that 
an extremely small per cent of [its] molecules must exist 
at ordinary temperature in an active or dissociated con- 
dition, — 

CH 3 -CH 3 — CH 3 *CHa+H— 9f (Note 22), 
consequently, when “chlorine reacts with ethane to give 
the monochloro- substitution product, we have this re- 
agent in the active molecular condition simply uniting by 
addition with the dissociated ethane particles, — 


•Cl, 


Ci«Cl 

+ H— CaH 5 ->| I [->HCl+C a H 5 Cl.] 

H C2H5 

Finally, he draws the conclusion that “ excluding reactions 
called ionic, a chemical reaction between two substances 
always first takes place by their union to form an additive 
compound.” 

Michael (Note 23), in many published papers, has 
emphasised the view that in the substitution of halogen 
for bydrogen in a saturated hydrocarbon or saturated acid 
the principal factors to be taken into account , are the 
mutual chemical attraction of the two elements, bn the one 
hand, and that of the halogen and carbon, on the other. 
By applying his “positive-negative” hypothesis to the 
directing influence of “relatrvely-positive” methyl, and 
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“ relatively-negative n carboxyl, be draws conclusions about 
the degree of firmness or looseness with which particular 
hydrogen atoms are bound to carbon in the molecule, and 
is thereby able to forecast with some success the position 
or positions in which replacement of hydrogen by halogen 
wifi occur. Flurscheim, in the discussion of the relation 
between the strength of acids and bases, and the quantita- 
tive distribution of affinity in the molecule, also makes use 
of the idea that the relative degree of firmness or looseness 
with which a hydrogen atom is held depends on the nature 
of the other atoms or radicals associated with the same 
carbon atom (Note 24). The hydrogen atoms therefore 
are not to be regarded as retained in the molecule with the 
same degree of firmness ; in other words, valency is not a 
constant to be measured in units. 

It will be gathered, therefore, that Arrhenius and Nef, 
from different standpoints, support the idea that separation 
of hydrogen from the hydrocarbon precedes entry of the 
substituent into the molecule; Michael and Flurscheim 
are concerned chiefly with the distribution of valency in 
the molecule, which determines whether a particular 
hydrogen atom shall be displaced by hydrogen or not; 
Kekuli’s hypothesis requires addition to precede substitu- 
tion. Is there any experimental evidence to indicate where 
the balance of probability lies ? I think it can be argued 
that the phenomena of substitution observed with optically 
active snbstances do not lend support to the views of 
Arrhenius or of Nef, which imply actual or virtual disso- 
ciation, but that they point to the intermediate formation 
of an additive product, which undergoes scission as 
Kekule supposed. Such an additive product can he formed 
only if residual valencies be present in both carbon com- 
pound and addendum. 

The argument runs thus: — Unless valency has fixed 
direction in space, a conception now abandoned if modern 
theories of valency be accepted, the conclusion seems to 
be inevitable that dissociation of the optically active 
compound — 

CWXYZ into CWXY+Z, 

must lead to racemisation, the radicals W, X, Y, dis- 
tributing themselves in two-dimensional space, thus 
destroying the asymmetry ; whence it follows that intro- 
duction of the substituent, V, into the molecule in place 
of Z can give rise only to an optically inactive product. 
Now, it is a well established fact that a radical attached 
directly to the asymmetric carbon atom may be replaced 
by another without racemisation following (Note 25). 
Therefore, preliminary dissociation being excluded, Kekuli’s 
additive hypothesis remains. But the prolonged study of 
that remarkable reaction known as the u Walden in- 
version” by Emil Fischer, McKenzie, and other investi- 
gators has led to results which, if the views formed 
independently by Fischer (Note 26), Werner (Note 27), 
.and Pfeiffer (Note 28) may be accepted, are inexplicable 
unless a preliminary addition, effected as it is supposed by 
means of residual valencies, precedes this replacement of 
the eliminated radical by the substituent. 

The Walden inversion may be illustrated by a brief 
statement of some of the facts discovered in connection 
with the conversion of optically active chlorosuccinic acid 
into malic acid 

R-CH( 0 H)-C 0 2 H -> R-CHCl*CO a H 

R-CH(OH)*CO a H. 

Walden found that &zvo-chlorosuccinic acid, obtained from 
dextro-maXic acid, furnished either dextro - or katro-malic 
acid, according to the reagent used to effect of the replace- 
ment of the Cl by the OH radical. 

(+Ag a O) Z-malic acid. 

/-Chlorosuccinic acid 

^ (+ KOH) — > d-malic acid. 

And as the corresponding inversion was found to occur 
with dextro chlorosuccinic acid under similar conditions, a 
complete cycle of. changes can be brought about (Note 29). 


That preservation of optical activity, and not racemisation, 
should accompany the replacement of a radical, attached 
to the asymmetric carbon atom, by another is a fact of 
much theoretical interest, as has already been indicated ; 
that a change in the sign of rotation should occur when an 
exchange of the same radicals is achieved by one reagent 
and not by another is a mystery, that deepens rather than 
diminishes with each addition to the list of inversions, 
already long, in which it has been observed (Note 30}. In 
all probability the discovery of the Walden inversion * as 
Prof. Frankland has said, "may mark an epoch in our 
views with regard to the mechanism of the process of 
substitution in general ” (Note 31). 

The Structure of the Benzene Molecule . 

The abandonment of the theory of the fixed valency unit 
in favour of the view that the carbon atom has both prin- 
cipal and residual valencies has raised afresh that perennial 
topic of controversy — the structure of the benzene molecule* 
Probably few will contest the statement that for practical 
purposes only three formula have emerged from the long 
discussion of the problem, viz., Kekuld's oscillation formula 
with fixed valency units, for which much physical evidence 
has been pleaded ; Thiele’s formula, in which his theory 
of “ conjugated double linkings ” is applied to the Kekuld 
formula, with the consequence that the three double 
linkings disappear owing to self-neutralisation of the partial 
valencies, the benzene molecule thus containing six in- 
active double linkings (Note 32) * r and Armstrong’s “ centric” 
formula, in which by its residual valency “ each individual 
carbon atom exercises an influence upon each and every 
other carbon atom ” (Note 33}. The dotted lines indicate 
he residual valencies. 




Kekule. Thiele. Armstrong. 

The discovery of rycZooctatetraene has brought a new 
interest into the discussion (Note 34), for the structural 
formula assigned to this hydrocarbon shows alternate single 
and double linkings as in Kekuli’s symbol, and the optical 
behaviour (reft activity) corresponds with that of benzene. 


CH - CH 



I! I! 

CH CH 

\h -CH 


But its chemical properties are entirely different from those 
of benzene.; it forms compounds not by substitution but by 
addition, and it has the reactivities of a highly unsaturated 
compound. If these experimental results be accepted, 
then— -as Willstatter shows— the peculiar properties of 
benzene are not to be explained by Kekule’s or Thiele’s 
formula, and the verdict is given in favour of the “ centric ” 
symbol— that earliest embodiment of the conception of 
residual valency, which Armstrong later turned to such 
good account in the quinonoid theory of colour identified 
with his name. 

The reference to the optical behaviour of w/oocta- 
tetraene may perhaps suggest the inquiry Do not the 
physical properties of the carbon compounds throw light 
on the questions that have been raised ? A little con- 
sideration will show that, on the contrary, the answer 
must he It is only by chemical evidence that physical 
data can be interpreted or corroborated, and in the absence 
of such evidence the “ additive ” results which accrue from 
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physical observations have no bearing on questions in- 
volving the determination of structure or the structural 
transformations , which accompany a chemical change. 
For example* the anomalous results obtained by Bruhl j 
and by Sir William Perkin (Note 35) in the investigation 1 
of the refractivity and the magnetic rotation of certain un- j 
saturated compounds, remained without explanation until ] 
Thiele in 2899, by his hypothesis of partial valency, 
accounted for the comparative inactivity of the central 
pair of carbon atoms in compounds of this type— com- 1 
pounds which are characterised by containing alternate 
single and double linkings in their formulas 

*CH:CH'CH:CH* -> •CHBrCH:CH*CHBr 

This conception of Thiele’s has both focussed attention 
on the distribution of valency within the molecule, contri- 
buting largely to the wide acceptance of theories of valency 
such as Werner’s, and given to the study of physical pro- 
perties — especially those “ constitutive ” properties of re- 
traction, dispersion, and magnetic rotation— an impetus 
which has by no. means spent its force. Further, the 
occurrence of this anomaly, “exaltation ” as it is called, is 
how relied on as evidence of the presence of this particular 
distribution of valency, with results which in Anwers’s 
hands have furnished important clues to the structural 
formula* of terpenes and other compounds. 

As additive properties become constitutive, so the value 
of a knowledge or the physical properties of a substance 
will tend to increase, but there -is little ground for hope 
that the problem of the constitution Of benzene will be 
solved from the physical side. The controversy which has 
arisen between Hantzsch and Auwers regarding the physical 
properties of ryifooctatetraene in relation to its .chemical 
structure is a case in point (Note 36}; the absence of 
optical exaltation in this hydrocarbon Jb wholly un- 
expected ; bnt, on the other hand, the type of compound 
is entirely new. With benzene also the distribution of 
valency within the molecule differs from that in any known 
compound ; our knowledge of it, admittedly far from com- 
plete, has been gained from the chemical side, and is 
summarised in the various structural formulae; but the 
limitations of the physical method of attack can be traced 
from Thomsen’s endeavour to determine its structure from 
thermochemical data (Note 37) to the more recent inven- 
tion of isorropesis. And, despite the evidence obtained 
from refractivities, we may not unreasonably demur to the 
suggestion that derivatives of benzene, which by their be- 
haviour towards substituting agents show, themselves to be 
wide apart in chemical properties, such as nitrobenzene 
and aniline on the one hand or chlorobenzene and phenol 
on the other, should respectively be classified together 
(Note 38). Undoubtedly, most useful information is ob~ 
tained from a comparison of the physical properties of two 
related substances, the exact constitution of one of which 
is uncertain, but that of the other known. Therefore, 
bearing in mind the great development that has taken 
place recently in tim correlation of physical properties with 
chemical constitution by methods based on refraction and 
absorption, every chemist will welcome the entry of Dr. 
Lowry into that field of research on the relation between 
magnetic rotation and structure, which for all time will be 
associated with Sir William Perkin’s name. 

Substitution in the Benzene Series. 

Turning now to a discussion of the problem of substitu- 
tion in cyclic compounds, one important factor must not 
be overlooked ; the even distribution of the residual affinity 
of the benzene molecule is disturbed by the introduction of 
a substituent. The study of substitution in benzene deri- 
vatives indicates that, as a consequence of this disturbance, 
a directing influence comes into play which, when the sub- 
stituent is changed, may vary in the effect it exercises on 
the course of substitution. 

Arising probably from this even distribution of valency 


it is characteristic of benzene to furnish additive com- 
pounds in which six atoms of hydrogen or a halogen, but 
not two or four, become attached symmetrically to the 
molecule ; substitution, however, occurs when a eatalyser 
is present, such as the aluminium mercury couple for 
halogenation, or sulphuric acid for nitration or sulphona- 
tiori, leading initially to the production of mono-subBtituted 
derivatives. Whether the eatalyser by association with 
the benzene molecule (Note 39) limits this additive 
capacity, or whether its function is to promote the elimina- 
tion of the halogen acid or water respectively (Note 40), is 
still a subject of discussion, but in the absence of a reaction 
of additive type it is not easy to account for facts such as 
the production of a certain amount of trinitropheaol when 
benzene is nitrated in the absence of sulphuric acid. 


( ' / N — H s O ^ HOH — HNOa 

^ NOj " H-NOa J 


3 presence of 
sulphuric acid). 


dh absence of 
sulphuric arid). 


OH 

(Note 

4*) 


The much-debated questions still remain : Why and by 
what mechanism, when a second or third substituent is 
introduced into the molecule, is the orientation of the 
isomeric products determined by the radical or radicals 
already present ? For disubstitution, the ortho-para - and 
the mrfa-laws have been deduced, and the radicals which 
respectively promote mainly ortho-para substitution on the 
one hand and -substitution on the other have been 
catalogued {Note 42). But these laws take account only 
of the orientation of the chief product or products, whereas 
all three derivatives, ortho , meta, and para, have been 
detected in most of the reactions studied, and their relative 
proportion in many cases is known to depend on the con- 
ditions, being affected by such influence as variations in 
temperature or in the medium employed (Note 43). 
Nitration of acetanilide, for example, furnishes a mixture 
of ortho- and ^ara-mtracetaniHde, but of aniline in the 
presence of much sulphuric acid yields chiefly meta- 
mtranUine (Note 43). And, to illustrate the inadequacy df 
the metal aw, the fact that sulphonation of benzenesul- 
phonic acid with concentrated sulphuric acid at 230 — 240° 
furnishes an equilibrium mixture of the meta - and para - 
disulphonic acids in the proportion of 2 : 1 may be quoted 
(Note 44). 

In the exploration of this field many workers have 
participated, bnt the results, recorded almost as often in 
patent specifications as in journals, are Beldom quantita- 
tive, so great is the difficulty at times in isolating the minor 
product or products of the change* Recently, however, by 
a most ingenious use of melting-point curves and density 
determinations, Holleman and his colloborators have 
carried out an exhaustive series of substitutions with small 
quantities of material and under known conditions 
(Note 45) ; yet after a survey of the whole field the con- 
clusions reached are : — 

x. That uncertainty cannot be removed until some 
basis exists for different reactions to be carried out under 
comparable conditions (Note 46). 

2. That even if the relative amounts of the isomerides 
formed when a radical C is introduced into each of the 
mono-substitution derivatives CgHs'A and C6H 5 'B be 
known, it is not possible to calculate the proportion in 
which the isomerides CgH^ABC will be produced when 
the radical C is substituted in the compound CgH^AB. 

Although the validity of the ortho-para - and of toe meta- 
laws may be impeached, they serve as a first approxima- 
tion, and many theories have been propounded to account 
for them. Armstrong has suggested that in orfho-para- 
substitution the additive compound is formed by associa- 
tion of the addendum with the carbon atom carrying the 
radical already substituted in the molecule (Note 47), 
whereas in m/fo-substitution it arises by union of the 
addendum' with this radical (Note 48), transformation to 
the respective disubstitotion derivatives being effected 
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possibly in step-by-step progression, as conjectured by 
Lapworth (Note 49). Holleman, who also adopts the 
additive , hypothesis, -is of the opinion that the radical 
already present in the molecole may promote or retard the 
association pi the addendum with the pair of carbon atoms, 
to one of which it is itself attached. By the operation of 
. the first of the alternatives an ortho- and by conjugation 
a ^ara-derivative will arise; from the second a meta- 
derivative will result* when scission of the additive com- 
pound ensues. Holleman’s is the only hypothesis which 
has been submitted to the test of quantitative investiga- 
tion, and although, as already mentioned, the results do 
not suggest that finality has been reached, it marks an 
advance in the study of this obscure problem (Note 50). 

No discussion of substitution in the benzene series 
would be adequate without reference to the remarkable 
behaviour of amines and phenols. Unlike other mono- 
substitution derivatives, which do not differ markedly from 
benzene in reactivity, these furnish mono-, di-, and tri- 
derivatives very readily. With aniline or acetanilide, sub- 
stitution occurs first of all in the side-chain, being followed 
under appropriate conditions by removal of the substituent 
from the amino-group and entry into positions relatively 
ortho-, par cl, or both ortho- and bora to it. The earliest of 
these changes to be studied was the transformation of methyl- 
aniline into £ora- toluidinea; many of them have been dis- 
covered by Ghattaway and his collaborators, and until a 
critical study of the chlorination of acetanilide was under- 
taken by Orton and Jones (Note s i), it was held that the 
changes, which occur only in the presence of hydrochloric 
. acid, were iff the type : — 


i Chbuicax* News, 
1 Sept xg, 1913 



CfcNHAc 

-HC 1 


NClAc 


NHAc 


Prom the dynamics of the reaction, it is now known that 
intra-molecuiar transformation from the side-chain to the 
ring does not occur, the agent promoting the substitution 
being chlorine arising from the following series of 
reactions : — 


NClAc 


NHAc 


NHAc 


4 -HC 2 : 


+Cla — 


As bromination has been shown to follow the same course, 
it is evident that no secure foundation now exists for the 
view, formerly widely held, that the reactivity of amines is 
intimately connected with the variable valency of nitrogen 
leading to initial substitution in the side-chain. 

Even were this view, now discredited, still applicable to 
the amines, it could hot be extended with the same cer- 
tainty to the phenols. Hence, in explanation of the rigid 
adherence to the ortho para - law observed among the 
mono- substitution derivatives of these two groups of com- 
pounds, it is noteworthy that Thiele (Note 52), for the 
phenols, suggests that the reactivity may be due to these 
substances being stable enolic forms of ketodihydro- 
benzenes, and that Orton (Note 53), for the amines, con- 
jectures that it may arise from the formation of dynamic 
somerides of quinonoid structure: — 


OH 

H ? fr 

\y \// 

How far these suggestions may open up a new field of 
quiry into the “mechanism ” of substitution remains to 


NAc 

NHAc 

A -*■ A* 

r. 


be seen ; it is at least interesting that their extension to 
the naphthalene series shows that not only does the re- 
activity of the naphthols and of a-naphthylamine recall 
that of phenol and aniline, but the orientation of their 
mono- substitution derivatives (Note 54) . in almost every 
case is the . same as that of one or other of the six 
naphthaquinones, the existenceof which has^been predicted 
by Willstatter (Note 55), , 
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THE SCIENTIFIC WEEK. 

(From Our Own Paris Correspondent). 

Parachutes for Aeroplanes. 

The audacious experiment of the aviator Pdgond, who - 
at a height of 300 metres left his aeroplane to descend to 
the ground by the help of a parachute, has brought to the 
front the interesting question of parachutes for aeroplanes. 
It was only about rite year 19x0 that the idea of employing 
parachutes for assuring the safety of aviators was con- 
sidered for the first time. Until then security was sought 
for only in the qualities inherent to the machine, any 
additional apparatus being considered inefficacious, if not 
dangerous. The problem of the use of parachutes is, 
indeed, a very particular one, for these apparatus must be 
ready to act whatever may be the position, speed, and 
height of the avion to which they are attached. That is 
the rear difficulty of the problem, a difficulty that a large 
number of inventors seem to ignore systematically. 
Ordinary experiments, in which the parachute is, at the 
start, placed in a convenient position, animated by a very 
slow speed, sometimes even with no speed at all, being 
far removed from the real conditions in whidb the 
apparatus has to work in all positions and at speeds of 
more then zoo kilometres an hour, and especially in- 
stantaneously in order that Us efficacy may be immediate. 
Lastly, it must be remembered that to descend a weight 
of 75 kilogrms. at a speed of 4 or 5 metres per second the 
surface of the parachute must have a development of 
60 square metres. It is, then, the complete condemna- 
tion of parachute garments, of which the most sadly 
celebrated were these of Reicheld, which caused the death 
of their inventor during an experiment at the Eiffel Tower. 
That is also the reason of the repeated failures of para- 
chutes of the umbrella system with stiff frames, the 
development o f which is very uncertain. The only 
apparatus that, up till now, have given good results are 
the supple parachutes, ot which the principal ones are 
those of Hervieux, Cremoux, Dangy-Baillet, Bonnet, and 
Ochs. What characterises them all is the special 
arrangement enabling their instantaneous development, 
which is, indeed, the essential condition required. In the 
Hervieux parachute, the prototype of the kind, the buffer 
springs are placed all along the periphery of the parachute, 
which is enclosed in a case, and the springs are then 
strongly compressed. When a little spring is pressed the 
box opens, and the springs of tbe parachute shoot out 
violently, thus determining the immediate development of 
the silk of the parachute. In the Dangy-Baillet, Ciemoux, 
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and Bonnet parachutes it is a buffer filled with air, running 
along the whole or part of the periphery that produces the 
opening of the machine. In the Ochs system it is steel 
springs that do the work. 

The Struggle against Tuberculosis. 

Recently at the Academy of Sciences, M. Chauveau 
spoke of one of the means advised for fighting against 
tuberculosis — obligatory declaration. The advantages to 
be drawn from this declaration are perhaps somewhat 
illusory. Of what use will it be ? Of none ; for it is 
impossible- to fight against the propagation of the germs. 
And then, again, says he, the germ is nothing after all ; it 
is the ground that is everything. We live in an environ- 
ment infected with myriads of tuberculous germs and yet 
we are not all tuberculous. Only weakened organisms are 
affected, healthy organisms are refractory. M. Chauveau 
next calls attention to a long and costly experiment that 
he made concerning the virulence of tuberculosis, on 
a lot of 60 oxen that he had to feed for a long period before 
having them successively slaughtered. He likewise recalls 
ah experiment of clavelous contamination of which be is 
the author. 

Study of Rolling of Ships. 

M. Berlin, Chief Engineer for Naval Ship Building, 
when presenting, before the Academy of Sciences a work 
of M. Bogaert, a Belgian engineer, on the gyroscopic 
effect, especially brought to notice the study made in this 
work of the old pegged oscillograph, which was the first 
instrument employed to measure rolling. On this occasion 
he retraces the history of the double oscillograph which he 
employed for hia observation on swell and rolling. The 
first instrument, a simple trial model, dates from 186S ; it 
was supplied with two pendulums, one of long, the other 
of short period. The first pendulum Could not reach the 
duration required, and that led M. Bertin to propose the 
combination of the gyroscope and the short pendulum 
which has never yet been realised. In 1871, in England, 
Mr. William Froude constructed an oscillograph with two 
pendulums, one of which was a large pendulum of a suit 
able period. From this example, the following year M. 
Bertin had an apparatus constructed conformable to his 
first idea, and which has given good results. 

The Individuality of Protozoa. 

The question has often been discussed to know if the 
protozoa, which frequently divide into two, keep or lose 
their individuality after this division. If, indeed, they 
kept it they would be immortal, since they can keep on 
dividing themselves indefinitely when they are in a suit- 
able environment. Weissman had also affirmed their 
immortality, that he opposed to the precarious duration of 
the bodies of higher animals. But this immortality does 
not appear to exist according to the latest experiments of 
Metchnikoff, who fed Paramesies with carmine grains. 
They at first swallow a great quantity, but after a few 
days they learnt to refuse them, and no longer swallow 
a single grain. Now if at this moment the Paramesie divides 
the individual daughters, have lost all remembrance of the 
former experiments and again absorb the carmine. The pro- 
tozoa that divides itself seems to cease to live as an indi- 
vidual and to give birth to two individuals, completely 
new ; it is, then, not immortal. 

— ' * " '** " - ■■■■■■■'' ■ ' M 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES, 

CompUs Rendus Hebdomadaires des Seances de VAcademie 
des Sciences . Vol. clvi., No. 26, June 30, 1913. 

Preparation of Diphenylpentanes and the Corre- 
sponding Dicydohexylpentanes. — Paul Sabatier and 
M. Murat. — By direct hydrogenation over nickel of the 
.corresponding acids the authors have prepared three of the 
eighteen , possible diphenyl hydrocarbons derived from 
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pentane or its isomers, viz., i*5-diphenyl pentane from 
normal pentane and two from methyl-2*butane. When 
subjected to direct hydrogenation over nickel they are all 
converted into the corresponding dicyclohexylic hydro- 
carbons. It is noticeable .that all the diphenyl hydro- 
carbons are fluorescent, especially those of normal structure 
which possess a formic chain with & phenyl group at each 
end. The dicyclohexylic compounds are not fluorescent. 

Hydrates of Uranic Anhydride and Heat of 
Formation of Uranyl Nitrate. — M. de Forcrand.— 
Uranic acid, UO3.H2O, is a fairly -stable hydrate which 
boils at about 220° C. The dihydrate boils at 135° and 
effloresces rapidly at 8o e . It loses a' molecule of water 
(slowly) over sulphuric acid. The heat of formation of 
N 2 0 fiU 0 2 ( solid) from U 0 2 (sol.) 0$ (gas) and N* (gas), is 
| +67*25 cal., and of N 2 06UO 2 (dissolved) 486*25 caL 
These values approach those given by copper. 

Chemical Lability and Absorption of Ultra-violet 
Rays. — Victor Henri. — According to the electronic theory 
of chemical reactions a substance which reacts easily Con- 
tains molecules which can easily liberate or exchange 
electrons, and the bonds between the atoms in the mole- 
cules are produced by electrons. The absorption of 
ultra-violet rays being an electronic property it might be 
supposed that there is a connection between the absorp- 
tion and the lability of substances. This conjecture is 
confirmed by the study of series of substances , belonging 
to the same chemical families, some being stable and the 
similar ones labile. It is observed that substances the 
molecules of which are labile strongly absorb the ultra- 
violet rays. 

Action of C 0 2 on Mineral Sulphides. — N. D. 
Costeanu. — C 0 2 has no action on the sulphides of silver, 
copper, cadmium, bismuth, and antimony when they are 
heated in an electrical resistance furnace and exposed to 
its action. With sulphide of silicon it gives silica, carbon 
monoxide, and sulphur, 2 C 0 2 + SiS 2 « 2 C 0 + 2 S+Si 0 2 . 

Composition of Gaseous Mixtures resulting from 
the Action of Water on Carbides of Uranium and 
Thorium. — P. Lebeau and A. Damiens. — When water 
acts on uranium carbide the gaseous mixture evolved has 
approximately the same composition when the same 
specimen is tested twice, but carbides containing graphite 
give very different results from those which contain no 
graphite. The former gave roughly 50 per cent of 
hydrogen, 24 per cent of ethane, and 13 per cent of 
methane, while the gases from non-graphitic specimens 
contain less free hydrogen and more methane, propane, 
butane, &c. 

Azoic Colouring Matters from Phenylisoxazolone. 
— Andre Meyer. — The author has prepared various dyes, 
both acid and substantive, from phenylisoxazolone, #.g., 
benzene ^-sulphonate of sodium-azophenylisoxazolone, in 
order to compare their tinctorial properties with those of 
the pyrazol dyes. The Colours they produce are very 
often very similar to those produced by the corresponding 
derivative of pyrazol, but they exhibit much less resistance 
to the action of light. 

Composition of Water Gas.— Leo Vignon. — Water 
gas consists essentially of nearly equal volumes of carbon 
monoxide and hydrogen. It also contains carbon dioxide, 
and the author has proved that a small proportion of 
methane is always present. It is formed by the following 
reactions : — 

4CO 4 2 H 2 0 ■ 3CO2 + CH4 
2CO + 2H2 * CO2+CH4 
C 0 2 + 4H 2 * CH4+2H2O. 

Existence of Bromites. — J. Clarens. — When a solution 
of hypobromite is raised to about 8o° and then treated 
with an excess of ammoniacal salt it contains a compound 
which reacts in the cold on arsenious acid but has no 
action on ammoniacal salt. It is thus neither bromate 
nor hypobromite, but is probably bromite of formula 
B1O2M. 
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isomeride when its saturated solution was inoculated by a t may be stimulated and developed. If the Civic Uni 


crystal of glycine — a substance devoid of asymmetry. 
Now Eriemneyer claims to have achieved a true asym- 
metric synthesis by boiling an aqueous solution of inactive 
asparagine for sixteen hours, when by crystallisation part 
of the dextro-iatm separated in an almost pure state 
(Note 64). The theoretical conclusions which led to this 
investigation are of much interest because they raise afresh 
the question whether without displacement of the indi- 
vidual radicals, and apart from antipodes, more than one 
compound can exist, in the molecule of which two carbon 
atoms are united by a single linking (Note 65). As an 
illustration, reference may be made to the malic acid 
series, in which three optically active compounds are 
known, the dextro-SLCld. the Icevo- acid, and Aberson’s acid 
(Note 66). In the Uevo - series the three isomer ides obtain- 
able by rotation of one of the carbon atoms with its 
attached radicals relatively to the other would be — 

H H H 

• • • 

OHC*CO a H OHC-CO a H OHC-CO a H 

COaH-i-H H’G:CO*H H-i-H 

*■ * • 

H H C 0 2 H 

£>tZPO-acid, —5*8°. {Not isolated)* Aberson’s acid, [o]o +9 8°. 

With the inactive asparagine it is supposed by Erlenmeyer 
that prolonged heating in aqueous solution produces a 
rotation of this type, possibly to an unequal extent or in 
opposite directions in the dextro - and /^co-forms, whereby 
the products being no longer antipodes become separable 
by ordinary laboratory methods. It is too early yet to say 
whether, by exclusion of all asymmetric influences, the 
riddle has been solved, but it is easy to understand with 
what interest confirmation of Eilenmeyer’s results is 
awaited. 

Honours Students and Post-Graduate Scholarships. 

In bringing this address to a conclusion, it will not be 
an innovation if I refer— it shall be only briefly — to the 
training of those who will carry on and amplify the work 
which we in this generation have attempted to do. This 
section stands for the advancement of chemistry which 
includes, so closely are pure and applied chemistry inter- 
twined, the advancement of chemistry as applied to in- 
dustry. Once again the cry has been raised in the press 
(Note 67) that chemists trained in our Universities are of 
little value in industrial pursuits ; they are too academic ; 
they are not worth their wage— little as that often is, 
whether judged by a labourer’s hire or the cost of a uni- 
versity training. It may be so. On the other hand, it is 
possible the employer obtains all that he pays for, and by 
paying more would receive in return much more by the 
inducement offered to more highly trained men to enter 
the field. Three years 7 training for the ordinary degree 
cannot carry a student very far in chemistry, and this pre- 
liminary training— for it is little more — is insufficient to 
equip the young graduate for more than routine work. 
With the Honours student it is otherwise. He must either 
eater on his three years 1 residence at a University with a 
knowledge which does not fall below the requirements of 
the Intermediate Examination, and devote the greater part 
of his time to his Honours subject, or he roust be prepared 
to spend a fourth year to reach the necessary standard. 
More highly equipped in the academic sense than a man 
who has worked only for the ordinary degree, he un- 
doubtedly is, yet there is seldom time to begin his training 
in research methods or in methods of commercial analysis 
where rapidity rather than extreme accuracy is the object 
in view. 

Two reforms, I venture to think, are needed : the first 
would avoid early specialisation, which is apt to be dis- 
astrous, the second would encourage post-graduate training 
in directions where the student's inclinations or aptitude 


versities, established in virtue of charters drafted mainly 
on similar lines and inspired by similar aims, could come 
to some agreement requiring three years 7 residence, subse- 
quent to the Intermediate, for an Honours degree in 
chemistry, the first reform would be effected — it is a 
measure for which a strong case can be made out. If, 
further, they could see their way to standardise their 
Ordinances and Regulations for the M.Sc. degree, cease 
to confer it on Honours graduates of one or more years 7 
seniority in return for payment of a fee, and confine it to 
graduates - not necessarily Honours graduates — who have 
carried out an approved piece of research during not less 
than one academic year, Selection Committees, Boards of 
Directors, or individual employers would have some clue 
to the type of man before them. I would go further and 
suggest that the interchange of Honours graduates between 
the Civic Universities, or between them and other Uni- 
versities or Colleges, if it could be arranged, would be of 
much benefit to the student himself. No University in 
this country is wealthy enough to attract to its service 
teachers who are pre-eminent in each branch of chemistry. 
How great, then, would be the gain to an Honours 
graduate working for the M.Sc. degree, if, instead of being 
associated with the same teacher during the whole of his 
academic career, he could migrate from the place which 
had trained him to spend part, or the whole, of his time 
in the laboratory of an Armstrong, a~Donnan, a Perkin, or 
a Ramsay, during that most critical period when he is 
sorting out his own ideas and learning how to use his 
fingers and his wits. But whether enforcement of the 
longer training for the H onours degree be possible ; whether 
a research degree as a step to the Doctorate be desirable 
or practicable, there can be no doubt that the urgent need 
of the present time is the provision of scholarships and 
exhibitions, sufficient in value to secure at least a bare 
livelihood, for post-graduate work. He who is able to 
convert Education Committees and private donors to the 
view that a far better return fox the money could be assured 
if part of the large expenditure on scholarships for matricu- 
lated or non-matriculated students were diverted to post- 
graduate purposes, will have done a service to science and 
the State the value of which, in my opinion, cannot be 
overestimated. 


Notes . 

56. N. Bland and J. F. Thorpe, Trans. Ckem. Soc ,, 
1912, ci., 871, 1490. 

57. H. Pringsheim and H. Langshans, Ber. t igi2, 
xlv., 2533. 

58. For summaries of Willstatter’s and Marchlewski’s 
“ Researches on Chlorophyll,” and of Piloty’s on 
“ Haematin,” cf. Annual Reports on the Progress of 
Chemistry (Gurney and Jackson)), ign, viii., 144 — 152; 
1212, ix., 165—172. 

59. “ Quite similar changes can be produced outside the 
body (%n vitro) hy the employment of methods of a purely 
physical and chemical nature. It is true that we are not 
yet familiar with all the intermediate stages of transforma- 
tion of the materials which are taken in by the living body 
into the materials which are given out from it. But since 
the initial processes and the final results are the same as 
they would be on the assumption that the changes are 
brought about in conformity with the known laws of 
chemistry and physics, we may fairly conclude that all 
changes in living substance are brought about by ordinary 
chemical and physical forces.” — Sir Edward Schafer, 
President’s Address at the Dundee Meeting, British Asso- 
ciation Report, 19x2, p. 9. 

60. R. Meldola, 11 The Chemical Synthesis of Vital 
Products ” (Arnold, 1904), p. 7. 

61. F. R. Japp, “ Stereochemistry and - Vitalism.” 
Presidential Address to Section B (Bristol), British Asso- 
ciation Report, 1898, p. 826 ; cf. K. Pearson, Nature , 
1898, lviii., 495; G. Errara; F. R. Japp, /Wd.,p. 616; 


153 


CH ie™i6, K i9 ™' 1 Progressive Bromination of Toluene. 


Ulpiani and Condelli, Gazz. Chim. ital., 1900, xxx., [i.], 
344} Byk, Ber., 1904, xxxvii., 469 6; Henle and Haakh, 
Ber., 2908* xli., 4261 ; Byk, Ber., 1909, xlii., X41. 

6z. Cf., inter alia, McKenzie, Trans. Chem. Soc 1905, 
Ixxxvii., 2373. 

63. I. von Ostromisslensky, Ber., 1908, xli., 3035. 

64. E. Erlenmeyer, Biochem. Zeit. % 2913, lii., 439. 

65. Cf. J. Wislicenus, Ueber di rdutnltche Anordnmg 
der Atoms in organiscken Molekulen (Leipzig, Hirkei, 
1889), 28 ; K. Auwers and V. Meyer, Ber., 1888, xxi., 791. 

66. J. H. Aberson, Ber., 2898, xxxi., 1432 ; P. Walden, 
Ber., 2899, xxxii., 2720. 

67. Cf. The Times , Engineering Suppl., 2923, May 7, 
22, 28, June 4, xx, 28. 


the 

PROGRESSIVE BROMINATION OF TOLUENE.* I 
By JULIUS B. COHEN and P. K. DUTT. 

A. K, Miller {Trans., i8g2, lxi. f 1023) studied the action 
of bromine on ortho- and para-bromotoluene separately 
and identified the dibromotoluenes formed in each case by 
oxidising the products to the corresponding benzoic acids 
and fractionally crystallising the barium salts. His results 
maybe summarised as follows Ortho-brbmotoluene gave 
the 2 : 5-dibrpmo- compound as the principal product 
together with a smaller quantity of the 2 : 4-derivative; 
para-bromotoluene gave, as the main product, 3 : 4-deriva- 
tive and a smaller quantity of the 2 : 4 compound. 

In comparing these results with those of chlorination of 
ortho- and para-chlorotoluenes (Cohen and Dakin, Trans J, 
1902, lxxix., I2i2> considerable discrepancies appear. In 
the case of chlorination of ortho chlorotoluene the main 
products were the 2 ; 4 and 2:3, and a smaller quantity 
of 2 : 6 derivative, whilst the presence of 2 : 5 -compound 
seemed probable but not certain. In the case of the para- 
compound, the 2 : 4 is the main product and not 3 : 4, as j 
found by Miller in the case of bromination. 

Considering this difference in the orienting effect of the 
two halogens we thought it desirable to repeat Miller’s 
work and extend it along the same lines as were followed 
in the case of chlorination. 

Incidentally, we examined the mixed monobromo- 
toluenes — the first product of the action of bromine on 
toluene — to detect any trace of the meta-compound if 
formed. We also carried our investigation as far as the 
tribromo- stage. 

In the following table the results of bromination and 
chlorination are given side by side, the principal product 
being placed first in each case and a trace indicated by 
brackets : — 

Bromination products. Chlorination products. 

Toluene. , * — 1 ' 

Ortho-, para- (meta), Ortho-, -para-. 

Monohalogen Compounds. 

Ortho- compound 2 : 5 ; 2 : 4 2 : 4 ; 2 : 3 ; 2 : 6 ; 

(a: 5 ) 

Para - compound 2 : 4 ; 3 : 4 2 : 4 ; 3 : 4 

Meta- compound 215; 3^4; (3 : 5) 2 : 5 i 3 : 4 


2:3 

Dihalogen Compounds, 

8:3:652:3:3 

2 : 3:4 

2:4 

2:4:5; (2:4:6) 

2:4:5; 2:3:4 

2:5 

2:4:5; (2:3:5); 

(2:4:6} 
2:3:6; 2 : 4 ^ 

2:6 

(2:3:6) 

2:3:6 

2-.3:6 

5:4 

2:4:3; ( 3 : 4 : 5 ) 

2:4:5 

3 : 5 

2:3:5 

2 : 3:5 


* Read before the British Association (Section B), Birmingham 
Meeting, 19x3. 


Attention is directed to tbe difference produced by 
chlorination and bromination of orthohaloid toluenes in 
tbe orienting effect, which is most marked in the case of 
tbe monohalogen compound and the 2 : 3 and 2 : 5 halogen 
derivatives. 


A SERIES OF MIXTURES OF NITRO-COMPOUNDS 
AND AMINES WHICH ARE COLOURED 
ONLY IN THE LIQUID STATE.* 

By C. K. TINKLER, D.Sc. 

Whilst engaged in an investigation as to the cause of the 
colour of certain alkyl iodides of cyclic bases in 2908, it 
was noticed by the author that in some cases nitro-cora- 
pounds like these alkyl iodides! when dissolved in fused 
diphenylamine, gave coloured solutions. In the case of 
the nitro compounds, however, the colour often disappears 
on cooling. The investigation in connection with nitro- 
compounds was not pursued very far at that time, but it 
has recently been extended. 

Tbe most suitable substances for tbe demonstration of 
this phenomenon are mixtures of diphenylamine with one 
of the following nitro-compounds : o-, m-, and p-chlor- 
nitro-benzene, m- and p-nitrobenzaldehyde, p - brom nitro- 
benzene, tetra-nitrometbane. By enclosing one of these 
mixtures between two test-tubes placed one inside the 
other the phenomenon is well demonstrated. Thus, a 
mixture of diphenylamine and para chlor-nitrobenzene, 
which is colourless at the ordinary temperature, acquires a 
reddish yellow colour when held in the hand, and loses 
this colour when the temperature falls. 

A mixture of diphenylamine and ^-nitro-benzaldehyde 
shows a deep red colour at i° above body temperature, 
returning to the colourless state on cooling. A mixture of 
diphenylamine and tetranitromethane shows a dark brown, 
nearly black, coloration, but on cooling in a mixture of ice ' 
and salt this colour entirely disappears. On repeating tbe 
last experiment several times, however, a permanent green 
colouring is produced, which is probably due. to the decom- 
position of the nitro-compound. In other cases the mixture 
undergoes no change on keeping. Thus, a mixture of 
diphenylamine and chlor-nitrobenzene prepared five years 
ago shows the phenomenon as well now as when first 
prepared. 

Attempts to precipitate the coloured substances from 
solution give interesting results. Thus, by treating a con- 
centrated alcoholic solution of a mixture of diphenylamine 
and ^-nitrobenzaldehyde with water a red semi-solid mass 
is obtained, which, however, on complete solidification, 
produced by agitation, is perfectly white. 

From analogy with compounds of amines and nitro- 
compounds, such as trinitrobenzene, picryl chloride, &c., 
prepared by previous investigators, it would appear that 
the colour of these mixtures under consideration is prob- 
ably due to the combination of nitro-compound and amine 
in the liquid state only, and hence various physico-chemical 
investigations of the fused mixtures were undertaken. 

The following results were obtained in this connection : — 

1. No evidence was obtained of the separation of a 
compound in the solid state by cooling a fused mixture. 

2. No break was observed in the curve, densities : com- 
position, either in the case of a mixture showing tbe 
phenomenon, or in the case of a mixture of.trinitrobenzene 
and diphenylamine where a compound exists in the solid 
state. 

3. A very slight rise of temperature was observed when 
the fased constituents were mixed. 

4. No direct evidence of the formation of a compound 
was obtained by the determination of tbe viscosity : com- 
position curve for one of the mixtures showing the 
phenomenon. 

* Read before tbe British Association (Section B), Birmingham 
Meeting, 1913, 
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Study of Hydroaromatic Substances. 


THE INFLUENCE OF CHEMICAL CONSTITUTION 
ON THE THERMAL PROPERTIES OF 
- BINARY MIXTURES.* 

By ERNEST VANSTONE. 


Binary mixtures of compounds of the type Ph a 3 Ph 
have been investigated by the method of thermal analysis. 
‘Thermal diagrams have been obtained for mixtures of 
benzoin with each of the following substances Eenzyl- 
aniline, benzylidene aniline, dibenzyl, azobenzene, ben2il. 
hydrazobenzene, benzanilide, and also for mixtures of 
benzil with each of the following : — Dibenzyl, azobenzene, 
stilbene, hydrobenzoin, benzanilide. The diagram for 
benzylidene aniline — benzanilide has also been obtained. 
In all cases the thermal diagram has a V form, containing, 
one eutectic point. In no case was there any evidence of 
compound formation, but solid solutions are formed to a 
limited extent in all cases. For benzoin eutectics botbthe 
temperature and concentration of the eutectic mixture is a 
function of the melting-point of the other constituent. This 
is seen from the table below . 

Benzoin Eutectics. ' V; - „ 


. Substance. , 
Benzylaniline v ... 
Benzylidene aniline 
Dibenzyl » . . 

Azobenzene .. .. 

Benzil . . .. .. 

Hydrazobenzene . . 
Benzanilide . . . . 


T - , 

- Eutectic 

Concentration. 

Melting-point. 

temp. 

Per cent benzoin. 

34*a*C. 

3 2 ’4° C. 

3 ’ 

- 49* 8 , 

• 47‘0 

3 

5 i-2 

50*2 

3*5 

66*2 

63*8 

6*0 

94*2 

84*0 

17/8 

130*5 

98-4 

42 

160*8 

Il6*6 

64 


The molecular volumes of the various substances have 
been determined. It is found that at the temperature of 
the melting-point the unsaturated substance has often a 
greater molecular volume than the saturated substance. 
No relation could be found between molecular volumes 
and eutectic points. Binary mixtures of benzylidene 
aniline, benzylaniline, stilbene, and dibenzyl with these 
substances are also discussed. 


THE SATURATED ACIDS OF LINSEED OIL.* 


acid, and a trace of oleic acid. No myristic or arachidic 
acids were found. An investigation of .the mixture by the 
methods recommended for the separation of saturated 
fatty acids has shown that it consists of 68 per cent stearic 
acid, and the remainder of palmitic acid, with 4*5 per cent 
oleic acid. The most satisfactory results were given by a 
combination of the methods devised by Hehrier and Mitchell 
(Analyst, 1896, 321) and Kreis and Hafner (Ber,, 1913, 
xxxvi., 2766). The separation of the acids was very 
tedious, and a much more satisfactory method is desired. 
When more than two acids are present the quantitative 
separation is a matter of great difficulty. 


THE 

STUDY OF HYDROAROMATIC SUBSTANCES.* 


L Bromoxylenots obtained from Dimeihpi Idihydroresorcin 
(Proe. Chem . Sac*, 1912; xxviii. , 332). 

During .the past year work has;been largely concerned 
With the transformation of certain hydroaromatic sub- 
stances into bromoxylenols. These conversions were 
originally .noticed during the action of phosphorus penta- 
biomide on dimethyldihydrqresorciri $ourn. Chem. Soc. t 
1903, lxxxiii., no), when the main initial products are not 
bromoxylenols, but are hydroaromatic in nature, the 
principal ones isolated being dibromo- and tribromo- 
dhnfcthylcyclohexanones. 

As the original reaction is very complicated, it was 
decided to study the transformations using the pure above- 
mentioned cyclic ketones, and as a result of the work so 
far concluded it has been established that — 

(a) The action of heat on dibromodimethylcyclohexe.none 
(I.) gives rise to 5-bromo-o-3-xylenol (II.) and 6-bromo-o- 
4-xylenol (III.). 


Br 



C(CH 3 ). 

ch 3 

H a C ( /\cH a 

/N ch 3 

BxcMcO 

\y 0H * 

CBr 

11. 

I. 




CH 

ch 3 

Bi V 


OH 


III. 


By R. S. MORRELL, M.A., Ph.D, 

A summary of the literature on linseed oil jn Czapek’s 
“Biochemie der Pflanzen,” i., 121, and Lewkowitsch ? s 
“Oils, Fats, and Waxes ” (fourth edition), ii., 50, shows 
that in addition to the unsaturated acids, linolinic, linolic, 
and oleic acids, the following saturated acids have been 
identified: — Palmitic and myristic acids in about equal 
proportions. 

Haller (Comptes Rendus, cxlvi., 259, 1906), by fractional 
distillation of the methyl esters obtained from linseed oil, 
was able to separate appreciable quantities of palmitic and 
stearic acids and much smaller quantities of arachidic 
acid. 

The occurrence of stearic acid in linseed oil seemed 
worthy of further investigation, not only for its practical 
importance, but also for its relationship to the unsaturated 
acids present. It is well known that when linseed oil is 
heated with lead oxide and allowed to cool a solid separates 
out, whose quantity is increased by addition of petroleum 
or turpentine. No record of a systematic investigation of 
this deposit has been published. The lead salts obtained 
from linseed oil from different sources were freed from un- 
saturated acids, and yielded a mixture of acid, melting- 
point 52— 54 0 C., molecular weight 282—3, and iodine value 
5 — 8. The acids consisted of stearic acid, with palmitic 

* Itead before the British Association {Section B), Birmingham 
Meeting, 1913), 


In the first of these rearrangements a methyl group has 
wandered, as previously noted, from carbon atom 1 to car- 
bon atom 2 ; but in the second case from carbon atom 1 
to carbon atom 6. 

( 5 ) The action of dilute alcoholic potassium hydroxide 
on dibromodimethylcyclobexenone gives rise to 5-bromoo- 
3-xylenol and 4 : 5*dibrorao-o-3*xylenol (V.). 

(r;) Tribromodimethylcyclohexenone (IV.) gives, under 
the influence of heat or alcoholic potassium hydroxide, 
mainly 4 : 5-dibromo-o-3*xylenol (V.) and another bromo- 
xylenol, which has not so far been characterised. 


C(CH 3 ), 

CH. 

H 2 C /\cHBt 

/V 

BrC s^^JcO 

Bt \/ 

CBr 

Br 

TV. 

V. 


The constitutions of 5*bromo-o-3-xylenol, 6-bromo-o- 
4-xylenol, and 4 : 5-dibromo-o-3-xylenol have been 
definitely established by synthetic methods (jfourn . C hem, 
Soc 1913, ciii.). 

* Report of the Committee, consisting of Prof. W. H. Perkin (Chair- 
man!, Prof. A. W. Crossley (Secretary), Dr. M. 0 Forster, Dr. H. R. 
Le Sueur, and Dr. A. McKenzie. Read before the British Association 
(Section B), Birmingham Meeting, 1913. 
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, 2. Derivatives of I sopropyldi hydroresorcin. 

The method for the preparation of isopropyldihydro- 
resorcin (youth, Chem. Soc ., igoa, Ixxxi., 675) has been 
improved so as. to yield 75 per cent of the theoretical 
amount of the dihydroresorcin. 

i-Isopropylcyclohexan*3-ol and i-isopropylcyclohexan- 
3-one have been prepared t and it is intended to use them 
as starting-points for the preparation of several meta- 
terpene derivatives. 


THE 

STUDY OF PLANT ENZYMES PARTICULARLY 
WITH RELATION TO OXIDATION.* 

The inquiry has been continued in various directions 
during the past year, as shown by the following list of 
communications to the Royal Society ■ 

(a) M Herbage Studies. II. Lotus corniculatus and 
Trijolium repens , Cyanophpric Plants.” By H. E. 
Armstrong, E. F. Armstrong, and E. Horton, 

Studies on Enzyme Action. XIX. Urease, II. 
Observations bn Accelerative and Inhibitive Agents.” By 
~H. E. Armstrong, M. Benjamin, and E. Horton. 

(c) “Studies on the Processes Operative in Solution: 
^{XXX.) and on Enzyme Action (XX.). The Nature of 
Enzymes and of their Action as Hydrolytic Agents.” By I 
E. F. Armstrong and H. E. Armstrong. - 

(d) “ Studies on Enzyme Action (XXL).' Lipase. III.” 
By H. E. Armstrong and H. W. Gosney. 

(*)-“ The Role of Oxydases in the Formation of the 
Anthocyan Pigment of Plants.” By F. Keeble and E. F. 
Armstrong (in the “ Journal of Genetics ”). 

(/) “ The Formation of the Anthocyan Pigments of 
Plants. "IV. The Chromogens.”. By F. Keeble, E, F. 
Armstrong, and W. N. Jones. _ . 

(g) “ The Formation of the Anthocyan Pigments of 
Plants. V. The Chromogens of White Flowers.” By 
W. N. Jones. 

(h) “The Formation of the Anthocyan Pigment3 of 
Plants. VI.” By F. Keeble, E. F. Armstrong, and W. 
N. Jones. 

Considerable progress has been made in elucidating the 
part played by oxidising catalysts in the production of 
plant pigments. By means of suitable agents — in par- 
ticular benzidine and a-naphthol -oxydases and peroxy- 
dases can be localised in plants both in the flower petals 
.and in the vegetative parts. Evidence has. been accumu- 
lated in favour of the hypothesis that the soluble sap 
; pigments of plants are formed by the oxidation of a 
colourless chromogen through the agency of an oxydase. 
The method has been applied with success to certain 
problems in genetics. 

The' sap pigment may be reduced to the colourless 
chromogen by the agency of a reducing substance. Such 
a change trikes place when the coloured cell is stimulated 
by a hormone (a substance which penetrates the cell 
membrane) under conditions in which the amount of water 
present is a minimum. When the conditions are reversed 
and there is an excess of water in the system, the chromogen 
is reoxidised. Both the reducing substance and the re 
duced pigment are soluble in aqueous alcohol of a suitable 
strength (90 per cent). After' extraction of a coloured 
petal by alcohol of this strength, both the solution and the 
extracted petal are colourless ; but they can be caused to 
recover their original colour — the solution on evaporation 
of the alcohol and dissolution of the residue in water, the 
petal on warming in water. There is evidence that the 
.flower contains an excess of chromogen beyond that 

* Second Report of the Committee, coasting of Mr. A. D. Hall, 
(Chairman}, Dr. E. F. Armstrong (Secretary). Prof. H. E. Armstrong, 
Prof. F. Keeble, and Dr. E. J. Russell. Read before the British 
Association (Section B), Birmingham Meeting, 1913. 


[ normally converted into pigment. The reducing substance 
is not destroyed by boiling it cannot therefore be classed 
as an enzyme. The experiments afford proof of the ex- 
istence of an oxidising-reducing mechanism in the cell sap 
which controls the formation of flower colour and is itself 
regulated by the condition of concentration of the cell sap. 
Dilution favours oxidation, concentration alters the balance 
in the opposite direction. 

Very little progress has yet been made in determining 
the chemical nature of the sap pigments. The researches 
of A. G. Perkin have made it almost certain that the 
soluble yellow pigments belong to the class of hydroxy- 
flavones of which quercetin is the best known representa- 
tive. On genetical grounds there is strong evidence in 
favour of regarding these yellow pigments as antecedents 
of the red, magenta, and blue sap pigments. By hydro- 
lysis and subsequent reduction and oxidation or by hydro- 
lysis and oxidation * red pigments have been obtained 
from a number of yellow flowers, such, for example, as 
the wallflower, daffodil, and primrose ; it is possible that 
the coloured varieties of these species may arise in a similar 
manner. 

The most fruitful discovery during the year has been 
the proof afforded by Chodat that the action of tyrosinase 
on an amino-acid, e.g. t glycine, gives rise to the pro- 
duction of formaldehyde, ammonia, and carbon dioxide. 
Elements are thus available for the production of all 
manner of complex compounds and the method has a wide 
application. Starting, for example, from a mixture of the 
glucoside arbutin with glycine, it is possible, by the action 
of emulsin and an oxydase at the ordinary temperature, to 
obtain first a red compound, then a brownish black sub- 
stance, as well as a volatile compound possessing the/ 
characteristic odour of ripe plums. In short,, both the 
colour and odour of the ripe fruit are obtained by a bio- 
logical synthesis from the glucoside and an amino acid. 
This synthesis appears of general application, and is being 
further studied. Presumably the colours produced in this 
manner are those characteristic of the fruit and leaves of 
the plants rather than of the flower petals. The inter- 
action appears to involve the oxidation of the phenolic 
constituent of the glucoside either to an ortho - or to a 
£<mx-qurnone, the, condensation to quinhydrone and the 
interaction of this compound with ammonia and formalde- 
hyde. Afe/o-phenols do not undergo the same trans- 
formation. 


THE TRANSFORMATION OF AROMATIC 
NITROAMINES AND ALLIED SUBSTANCES, 
AND ITS RELATION TO SUBSTITUTION 
IN BENZENE DERIVATIVES.* 

The Transformation of Acylchloroaminobenzenes and the 
Chlorination of Anilides . , The Reactions of Chloro - 
amines in Aqueous Solution , (With W. H. Gray, 
B.Sc.). 

In a previous report (Reports, 1910) we have given a sum- 
mary of the results of a large number of experiments on the 
transformations of chloroamines into the isomeric chloro- 
anilides, Ar.NCl-.Ac — ClAr.NH.Ac ; it was shown that 
this change could not be regarded as an intramolecular re- 
arrangement, but consisted primarily of a reversible reaction 
of hydrogen chloride with the chloroamine ; thus,— 
Ar.NCl.Ac + HCl Ar.NH.Ac+Cla -> 

CLAr.NH.Ac + HOI, 

followed by a direct irreversible interaction of chlorine and 
the anilide. - - 

In these experiments the medium was aqueous acetic 
acid containing not less than 50 per cent of acetic acid. 

* Report of the Committee, consisting of Prof. F, S. Kipping 
(Chairman), Prof. K. J. P. Orton (Secretary), Dr. S. Ruhemann, and 
Dr. J. T. Hewitt. Read before the British Association (Section B), 
Birmingham Meeting, 19x4. 



it,6 Transformations on Aromatic Nitroamines, &c. \ CH s K “ t lc % 


We have now examined the behaviour of acetylchloro- 
aminobenzene in pure aqueous solution, and have dis- 
covered an interesting modification of the ordinary reaction. 

The production of hydrogen chloride during the trans- 
formation of a chloroamine, in the presence of hydrogen 
chloride, was first indicated by Blanksma (Recueil des Trav. 
Chim., 1903, xxii., 290) , who found that the amount of this 
acid at the end of the reaction was slightly greater than 
that originally introduced. Moreover, it was demon- 
strated by Chattaway and Orton (Proc. Chem. Soc ., 1902, 
xviii., 200) that any change of the chloroamine which 
occurred in the presence of other acids — for example, 
sulphuric — was invariably acccompanied by the appearance 
of hydrogen chloride. The first quantitative experiments 
were made by Orton and Jones (compare Reports , 1910). 
These were carried out in an acetic acid medium con- 
taining from o — 35 per cent of water, both in the presence 
and absence of various acids* Table I. shows some of 
the results. 

Table I. 


Medium. 


Percept., 
65 H A 


M 
_ it 


' *» 


Add. 

Time of 
reaction 

Chloroamine 

disappeared. 

Chloroamine 

reduced. 

None ■ 

Days. 

22 

Per cent. 

50 8 

Per cent. 
6*04 

h 2 so 4 

13 

49-16 

11*2 

HNO3 

7 

54-g6 

3*72 

HCIO4 

9 

48*0 

18*67 


The following experiment serves as a comparison when 
a chloroamine, which cannot yield an isomeriae, is used : — 


65 per cent HA H 2 S0 4 16 days 8*25 per cent 8*1 percent 


In the following experiments hydrogen chloride (1 molar 
proportion} is initially present : — ^ 

Glacial puriss. Reaction complete .. .. 3-24 

Glacial ordinary. Reaction complete . . 6*o 

93*4 per cent puriss Reaction complete .. 1*96 

75 per cent puriss. Reaction complete’ ... 1-84 

There can be little doubt as to the manner of this 
reduction. In all aqueous media some hydrolysis of the 
chloroamine occurs : — 

Ar.NCl.NAc + HgO ^ HCIO f At.NH.Ac. 

The reduction of hypochlorous acid is rapid in aqueous 
acetic acid even when carefully shielded from light. From 
an aqueous solution of chloroamine it is possible to distil 
off hypochlorous acid under reduced pressure. Thus at 
25 0 and under 13-9 mm. the first 50 cc. of distillate from 
250 cc. of a 0*1 per cent solution of a chloroamine bad a 
titreof 2*57 cc. of N/20 thio. No chlorine was found in 
the distillate, and thete was no loss of chloroamine from 
the mother-liquor other than by hydrolysis. The distilla 
tion of an equivalent solution of hypochlorous acid showed 
that the hydrolysis of the chloroamine is not extensive ; 
for the first 50 cc. gave a titre of 30 cc. N/20 thio. 

Reduction of the Chloroamine in Aqueous Solution ; — The 
behaviour of acetylchloroaminobenzene in pure water 
would be expected to show a marked difference from that 
in concentrated acetic acid media on several grounds. If 
it be granted that the mechanism of the isomeric trans- 
formation consists in a reaction between chloroamine and 
hydrogen chloride, yielding anilide and chlorine, which 
then react to form the C-chloro derivative, any extensive 
hydrolysis of the chlorine should lead to abnormalities and 
retard the production of chloroanilides. Jakowkin 
(Zeit. Phys . Chem. t 1899), showed that the reversible hy- 
drolysis of chlorine, which is governed by the equation 
KLCI2] =* [HCIO] [HC1] *, is very extensive in dilate aqueous 
solution. Thus, for example, over 90 per cent of the 
chlorine at a concentration of 0*05 per cent and less is 
present as hypochlorous and hydrochloric acids. From the 
form of the equation it will be seen that the proportion of 
frep chlorine in the system would rapidly increase as the 
concentration of hydrogen chloride was raised ; according 


to Jakowkin in solutions of hydrogen chloride above 0*1 N 
very little of the chlorine is present as hypochlorous acid. 
Above these limits of concentration of hydrogen chloride, 
therefore, the ordinary conversion of chloroamine would 
predominate. 

Our experimental study is generally in harmony with 
these anticipations. With a high concentration^ hydrogen 
chloride, the main reaction is a transformation of the 
chloroamine into monochloroacetanilides, but with low 
concentrations the reactions are greatly modified. In fact, 
the behaviour with hydrogen chloride then closely resembles 
that with other acids. 

Aqueous solutions of acetylchloroaminobenzene change 
very slowly if due regard is had to the purity of the water 
and the protection of the solution from contamination with 
reducing materials. At 25° a 0*1 per cent aqueous solution 
of this chloroamine drops only a few per cent in titre in 
the course of several- weeks ; at 6o°, however, 50 per cent 
has disappeared in 38*5 hours. The addition of small 
quantities of an acid (1 to 2 molecular proportions, which 
give a concentration of 0*0058 to 0*0x16) increases the rate 
of change, which is, however, still very slow ; about 50 per 
cent of the chloroamine disappears in one month at 25°, but 
in less than a day at 6o°. There is no great difference 
between different acids, including hydrochloric, in their 
effect. Careful examination of the reactions, which lead 
to a fall in titre both in aqueous and highly dilute acids, 
discloses the fact that the principal change is a simple 
reduction of the chloroamine to anilide and hydrogen 
chloride; at the same time a small and very varismle 
amount of chlorate appears. The production of chloro- 
anilides is quite subsidiary. The most obvious interpreta- 
tion of the facts is that the chloroamine is hydrolysed : — 

Ar.NCl.Ac+H a O HCIO + At.NH.Ac, 

and the hypochlorous acid then reduced. It is not so easy 
to see how the latter change is brought about. Both an 
aqueous solution ot hypochlorous acid and also solutions 
containing a strong acid are quite stable. Moreover, the 
pure anilide does not reduce hypochlorous acid ; the sole 
interaction is the equilibrium represented above. It seems 
most probable that the reduction is effected by aniline 
arising from the hydrolysis of the anilide — a change which 
has been shown to occur; but slowly, tinder the circum- 
stances. The hydrolysis of the anilide in pure water is 
yet slower than in acids, and hence the permanence of 
solutions of chloroamine in this medium at ordinary tem- 
peratures. The development of the characteristic colour 
reactions of aniline with hypochlorous acid in the course 
of the change is in harmony with this suggestion. Further 
aniline is particularly effective is a reducing agent for 
hypochlorous acid, since one molecular proportion reduces 
several of the acid. 

At higher concentrations of the acids (0*023 N) the 
specific effect of hydrogen chloride appears ; but with the 
other acids the speed of hydrolysis and reduction is merely 
increased. But even with very great excess of hydrogen 
chloride, when the disappearance of the chloroamine is 
relatively rapid, the hydrolysis and reduction can still be 
detected as a subsidiary reaction. The formation of 
hydrogen chloride by reduction in the experiments with 
other acids is the obvious cause, as previously indicated, 
of the production of the small quantities of chloroanilide. 

Method of Experiment,- Aqueous solutions of acetyl- 
chloroaminobenzene containing about x grm.per litre were 
used, the reactions being carried out at 25° and 6o°. After 
more than 50 per cent of the chloroamine has disappeared, 
the hydrogen chloride is estimated. The remaining chloro- 
amine (and the very small amount of hypochlorous acid) is 
reduced by arsenite, and the chloridion weighed as silver 
chloride. In order to estimate any chlorate which has 
been formed from the hypochlorous acid the reduction in 
another portion is carried out by sulphite. The chloro- 
anilide is assumed to be given by difference, but it is quite 
possible that some chlorine disappeared in the oxidation of 
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the aniline or in chlorinating free aniline. Some of the 
results are shown in Table II. 


Table II. 

Percentage of chloroamine con- 
verted into— 

era- >■■■ — »• — X , 


Acid. 

Tempera- 

ture. 

W> Cl'. 

-l. 

w 

Cl-+C 10 g-. 

(c) Cbloro- 
anilide. 

HC 1 (2 mols.) 

. 25 0 

54* 2 4 

8*12 

37-64 

H a S 0 4 (imol.) . 

• * 5 ° 

6877 

12*74 

18*52 

H a S 0 4 (4 mols.) . 

. 25 0 

65'39 

15-46 

19*14 

HNO3 (1 mol.) . 

• 25° 

76-56 

5*59 

17-85 

(COOH)i (1 mol.) 

• 25® 

74*36 

— 

25*64 

HC 1 (10 mols.) . 

• 25° 

12*2 

— 

8778 

HCt (20 mols.) . 

• 25 ° 

7 73 

— 

92-28 

HC 1 (4 mols.) 

. 6o° 

25*42 

3*93 

70-65 

HC 1 (10 mols.) . 

. 6o° 

11*47 

— 

88-54 

HC 1 (2 mols.) 

. 58*5° 

43*76 

9-36 

4678 

Water ». , . - 

. 6©° 

83*59 

— 

36-42 

H 2 S 0 4 (i mol.) . 

, 6o° 

60*85 

12*19 

26-96 

H 2 S 0 4 (10 mols.) 

. 6o° 

73-86 

0*91 

25-23 


The times which the reaction occupies in various cases 
are very different. The chlorination of the anilide is in an 
aqueous medium an extremely rapid reaction (Orton and 
Jones , ioCf cit.) f and hence in circumstances when chlorine 
and anilide are present at relatively high concentrations, 
the chloroamine rapidly disappears, and a large proportion 
of chloroanilide is formed. This condition is realised when 
the concentration of the hydrogen chloride is sufficiently 
raised, for, as was shown in the foregoing, the hypo- 
chlorous acid is then replaced by chlorine : — 
H' ■fCi'+HClO — > C 1 2 +H* 0 , and further hydrolysis of 
the chloroamine follows from disturbance of the equilibrium : 
Ar. NCI. Ac + HjjO Ar.NH.Ac + HClO. 

The time of the half-change in a number of the experi- 
ments is shown in Table III. 


Table III. 


Expt. 

Acid. 

Temp. 

Half- 

period. 

Percentage of 
chloroanuide. 

i. 

HC1 (2 mols.) . . 

25 ° 

16*75 days 

37*64 

ii. 

HC1 (2 mols.) . . 

6o° 

g-2 hours 

43‘8 

iii. 

HC1 (4 mols.) . . 

6o° 

2*8 hours 

70*65 

iv. 

HC1 (10 mols.) . . 

6o° 

40*5 mins. 

88*54 

V. 

H 2 SO 4 (1 mol.) . . 

25 0 

31*5 days 

18*52 

vi. 

H 2 S0 4 (4 mols.) . 

55 ° 

n*3 days 

19*14 

vii. 

HaSO* (1 mol.) . , 

6 o° 

. 18*7 hours 

26*96 

viii. 

H 2 S0 4 (10 mols.) 

6o° 

4*9 hours 

25*23 


(i.) A comparison of the experiments in which hydrogen 
chloride was used with that in which sulphuric acid was 
used at equivalent concentration (i. with v. and ii. with 
vii.), whether at 25 0 or 6o°, shows that with double the 
production of chloroanilide, the speed of the disappearance 
of chloroamine is also approximately doubled. 

(ii.) With increase in the concentration of the hydrogen 
chloride the production of chloroanilide rapidly increases. 
Raising the proportion of hydrogen chloride from 10 to 20 
mols. roughly quadruples the speed, but only slightly raises 
the proportion of chloroanilide (from 8$ to 92 per cent). 

(iii.) Increase in the concentration of the sulphuric acid 
is accompanied by an increase in the rate of disappearance 
of the chloroamine. But in marked contrast to the effect 
of hydrogen chloride, the reaction is Btill identical; the 
production of chloroanilide and the reduction remain in 
the same proportion. 

These results illuminate some recent observations of 
Rivett (Ztit. Phys. Ckem ., 1913, lxxxii., 201) on the 
“ transformation ” of acetylchloroaminobenzene in aqueous 
solution^ In one series of experiments he used hydrogen 
chloride, but never below a concentration of 0*1351. 
Although the values for — 

Ai/[HC 1 ] # { « 0*0413 — 0*0419) 

between the limits of 0*2702^0*4797 for [HC 1 J, are very 
close, he seeks for an explanation of the slightly divergent 


values outside these limits of concentration only in the 
degree of ionisation of the hydrogen chloride, and in the 
secondary influences of the ions on one another or on the 
unionised molecules on the ions. Our demonstration of 
the existence of a subsidiary side reaction would indicate 
another cause for the divergence from strict constancy 
of the expression £i/[HCl] 4 . We have previously 
attempted {Reports, 1910) .to show how this relation, 
£i/[HCl]* * const., is accounted for on our view of the 
transformation. 

The speed of the formation of chloroanilides is given by 
the equation : — 

d [chloroanilide] (j&n[CI 2 ] [anilide] = 

■* A«K [chloroamine] [HC1] 9 . 

Since 

K[ chloroamine] {HC 1 J* « [Cl 2 ] [anilide] , 
from the equilibrium : — 

At.NCl.Ac 4 H '4 ar* Cla + At.NH.Ac ; 

1 hence as chloroamine is the only variable — 

| d [Chloroanilide]/^ — (in. K{HC 1 ]*) [chloroamine] — 

- ki [chloroamine] . 

Apart from the completeness of the ionisation of the 
hydrogen chloride, and apart from the slight increase in 
the concentration of the hydrogen chloride during the re- 
action, the quantity of chloroamine in the equation is 
supposed to be sensibly identical with that used in the 
preparation of the system', the reaction with hydrogen 
chloride being disregarded. The&e approximations would 
undeniably cause variation in the expression, &x/[HCl]*. 

The final form of the equation is not changed if the 
hydrolysis of the chloroamine is taken, as seems necessary 
in an aqueous medium, as the first step. 

Ar.NCl.Ac + H a O Ar.NH.Ac-f HCIO and 

H' + C 1 HC 10 + ' ~* CJ a f H a O. 

For 

K a r Chloroamine j [H 2 0 ] - [anilide] [HCIO 1, 

Kb [Cl 2 ] i H a O]- [HCIO jfHCi]*, 

Ka [Chloroamine] jKb [Cl 3 J*= [anilide]/ fHCl]*, 

K [Chloroamine] [HC 1 ] * = [Cl 2 ] [anilide] . 

In Rivett’s experiments with a pure aqueous medium, 
and also with other acids, he fails to recognise that the 
transformation of the chloroamine to the chloroanilides is 
merely a side-reaction, and that hydrolysis and reduction 
are the primary changes. His measurement of the rate of 
disappearance oi chloroamine in these solutions led him to 
the conclusion that hydrogen chloride Was produced, but 
he does not determine the amount of hydrogen chloride, 
and thus misses this fact. Without attempting to ex- 
amine bis views as to the series of changes (reversible) by 
which he supposes hydrogen chloride to be produced, it 
may bi stated that he does not suggest the reduction of 
chloroamine or hypochiorous acid. Moreover, it may be 
pointed out that the pink or purple colour referred to above, 
which appears during the decomposition of the ichloro- 
amine, is without doubt identical with the ordinary colour 
reaction of bleaching powder and aniline, and not as is 
suggested due to a compound, Ar.N*.Ac, produced together 
with hydrogen chloride in a reversible reaction with the 
acid : Ar.NCl.Ac 4 H* Ar.NAr.Ac * HC1. 

Summary . 

z. The decomposition of acetylchloroaminobenzene in 
pure aqueous solution, or in the presence of all acids in- 
cluding hydrochloric, at a very low concentration is 
mainly hydrolysis and reduction of the hypochiorous 
acid : — 

Ar.NCl.Ac + H 2 0 Ar.NH.Ac+HC 10 

Ar.NH.Ac+H a O Ar.NH 2 4 CH 3 .C 0 2 H 

x(HC 10 ) 4 Ar.NHa (Ar.NH 2 4 * 0 )+*HCI. 
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The transformation of the chldroamine into chloro- 
anilides, which follows from the formation of hydrogen 
chloride, is quite subsidiary. 

2. With higher concentrations of hydrogen - chloride, 
more chlorine appears in the system from the reaction 
■H' + Cl' + HCIO ->C 1 2 + H 2 0 . According to Jakowkin’s 
measurements, chlorine is nearly completely hydrolysed in 
water at concentrations below 0*05 in the absence of excess 
of hydrogen chloride, whilst on the other band in solutions 
of hydrogen chloride above 0*1 N, hydrolysis of the chlorine 
is nearly absent. Hence, now that chlorine and anilide 
are both at relatively high concentrations, the transforma- 
tion of chloroamine to chloroantlide is the main reaction. 

3. With acids other than hydrogen chloride, increase in 
the concentration cannot cause a similar change in tho 
reaction. 

4. The results of the study of the decomposition of 
chloroamine in aqueous solution are in complete harmony 
with the earlier view as to the part played by hydrogen 
chloride in the conversion of chloroamines to the isomeric 

' chloroanilides. 

The Committee asks to be reappointed with a grant of 
£20. 

The Report is a summary of the work which has been 
carried out. A detailed account of the experimental work 
will be published later in one of the Chemical Journals. 


FLAVOUR OF BUTTER INJURED BY METALS 

Economic conditions make it necessary at present to hold 
butter in storage from the summer season, when it is 
plentiful, to the winter season, when it is scarce. If the 
butter is properly made this can be done without materially 
injuring its quality. It often occurs, however, that butter 
which has been held in storage for some months develops 
disagreeable flavours that greatly lessen its value. These 
bad flavours that will often pass unnoticed when the butter 
is fresb, may become so serious a defect alter three or four 
months in storage as to render the butter almost unsaleable. 
The chemical changes which cause these bad flavours are 
often too small to be detected by the ordinary analytical 
methods of the laboratory, but the senses of smell and 
taste are far more delicate, and soon as bad flavours are 
detected by them the value of the product is lessened. 

Some metals either cause or greatly accelerate certain 
bad flavours in butter, although most of the experiments 
along this line have not included storage butters. Recently 
the scientific staff of the Dairy Division of the Bureau of 
Animal Industry in the United States Department of 
Agriculture has reported that the presence of very small 
amounts of iron in cream causes certain undesirable 
flavours to increase in intensity during storage. These 
flavours are often designated by butter experts as “metallic, 1 * 
u oily,” or “.fishy .” The injurious, effect of iron was found 
by adding iron in known quantities, varying from 1 to 500 
parts, to a million parts of cream. The butter made from 
such cream was compared with that made from cream 
where all precautions were taken to avoid any undue con- 
tact with iron during the whole process of butter making. 
The butter was stored at 6° to io° Fahrenheit, and the 
quality' of the butter was scored by experts at different 
times. In every instance when the butter was scored a 
few days after making, the samples to which iron had been 
added scored lower than the butter made from cream 
which contained no iron. This held true in most cases 
on the second and third scoring, which occurred at 
intervals varying from 20 to 187 days. The most notice- 
able feature was the rapid development of bad flavour in 
the butter containing the iron. When both the control 
and the experimental butter became fishy it was noticed 
that the control butter was the last to become so. There 
was a marked oily flavour present in most samples that 
.subsequently became fishy. Only a small proportion of j 


the iron added to the cream was found in the butter, the 
remainder having been taken up by the buttermilk and 
wash water. 

Butter was also made from cream which had stood, in 
rusty cans, and in every case this butter had a peculiar 
taste and was easily picked out from all other samples. 
The buttermilk also had a decided metallic taste. 

The influence of copper on the flavour of butter was 
studied in a similar manner, and it was found that copper, 
even in small quantities, seemed to cause more marked 
changes of flavour in butter than did, the iron, with a 
decided tendency toward a Ashy flavour in storage. Two 
experiments showed very plainly the harmful effect of 
using poorly tinned pasteurisers, even though the cream 
came in contact with the copper surface for only a few 
seconds, for, aside from this, all other conditions were 
exactly alike during the complete process of butter manu- 
facture. 

This work shows that if cream is kept in rusty cans or 
comes in contact with iron or copper at any time during 
the process of butter making it may take up iron or copper 
from rusty cans, exposed bolt beads, or other metal parts 
of pasteurisers or churns, in sufficient quantities to affect 
the flavour of storage butter. Though tfiere is nothing 
to show that the nature of the flavour is appreciably 
changed, it does demonstrate very clearly that the rate of 
development of the undesirable flavour is gteatly accele- 
rated during storage by very small quantities of either iron 
or copper . — Chemical Engineer , xviii., No. 1. 


THE SCIENTIFIC WEEK. 

(From Our Own Paris Correspondent ). 

The Supremacy of Iron. 

France, who less than thirty years ago occupied an un- 
favourable rank amongst the producers of iron, has risen 
during the last few years to one of the first rank. It is 
especially the increase in the production of the Haitian 
mining region that raised France from the fifth or Sixth 
place to the third. The mineral production in France fn 
rgi2 certainly exceeded a total of 18 millions of tons. 
The United States holds the world’s record with a grand 
total of 60 million tons. Germany is second with 25 
million tons. France comes next, then England, with 16 
millions, and Spain with 10 million tons of iron ore. 
The quantity of iron extracted from the basin of Briey in 
the Meurthe-et-M oselle district has doubled in less than 
four years. From 6,000,000 tons in 1909 the production 
in this region haB gone up to 12,000,000 tons in 1912. 
The department of Meurthe-et-Moselle alone, with its 
basins of Nancy, Longwy, and Briey, produced in xqiz 
about 17,000,000 tons of iron ore. All the other mining 
districts of France scattered from the Pyrenees and Anjou 
to Normandy produce about 1,000,000 tons. But the 
production of the basin of Caen will soon, doubtless, be 
considerably increased. An eminent geologist, M. Bailly, 
had estimated that the basin of Briey would not reach its 
normal .maximum .production before 1970, with a total of 
35 million tons. It is .probable, however, that this 
maximum will be reached much sooner. The consump- 
tion of sheet iron, iron, and steel is increasing enormously 
throughout the world. In the struggle that the nations 
are engaged in for the supremacy of iron, France is well 
armed. She will easily be able, as soon as she wishes, to 
take the second rank among the nations of the world. 

General Topographical Levelling of France. 

The Minister of Public Works is at present undertaking 
the completion of the third and last general levelling 0! 
France. When this operation is finished the total length 
of levelling will comprise ncT less than 100,000 kilometres. 
This gigantic work was undertaken in 1855 byBourdaloue, 
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Chief Engineer of the Road-surveying Department, but it 
is especially since 1884/ under the active direction of 
another engineer, M, Laliemand, that the enterprise has 
been pushed on with great activity. The general levelling 
of' France included four systems. Their network of 
meshes, the size of which grows gradually smaller, cover 
the whole extent of the territory. Tbefirst and most im- 
portant system, called also the basis system, has a develop- 
ment of 1200 kilometres, with meshes of which the cir- 
cumference varies from 400 to 600 kilometres, Finished 
in i8g2 it was traced with such precision that the initial 
altitude has been met with again, with only about 6| 
centimetres difference after the whole tour of France had 
been effected ; that is to say, after a distance of 3908 
kilometres. It is now fifteen years since the system of the 
second order has been completed, the meshes vary from 
300 to 400 kilometres in width. The system of the third 
rank is almost terminated ; of 47,000 kilometres in length 
it has meshes of from 60 to xoo kilometres round. Lastly, 
the fourth and last system has meshes of only xo to 20 
kilometres round. It is expected that it will be completely 
traced in four or five years time, and thus the general 
levelling of France will be completed with the utmost 
precision. n This is an occasion to call to mind here that 
the zer<> of altitudes that served as a basis for this gigantic 
operation is to be found at Marseilles. It is placed on the 
tidal scale, which is fixed on hn angle of St. John’s Quay, 
at the, foot of the port near the trans-shipping bridge ; but 
what is generally totally unknown is the reason of such a 
choice. The engineers of the period thought that in the 
Atlantic, as in the Channel, the average levels* taken in 
several seaports, did not coincide; that, moreover, the 
tides might be prejudicial to the determination of this level ; 
that this disadvantage did not exist in the Mediterranean, 
and that, on the contrary, only very insignificant dif- 
ferences of level had been observed at several points of the 
Gulf of Lyons. It is at the tidal Observatory of the 
Comicbe that is kept the rivet of iridised platinum that 
constitutes the fundamental guiding mark for the levelling 
of the country of France. And the mark is established, 
naturally, according to the zero of St. John’s Quay. That 
is how it is that, since January 13, i860, Marseilles has 
the honour of possessing the zero of altitudes. However, 
it is now recognised that this measure is somewhat 
arbitrary. It has been remarked that, following on 
-certain atmospheric conditions, the level of the sea is sub- 
ject to fluctuations, and that it is materially impossible to 
trace on any point whatever of the coast a sea level that 
wduld be mathematically invariable — that, in a word, 
would be the average type level. 

A Wood that Never Rots. 

Engineers have often to deplore the rotting of railway 
sleepers, of piles, and of wood used to support galleries, in 
the building of ships, &c. Engineers, chemists, physicists, 
biologists, doctors, who, for the construction of diverse 
apparatus, may require a wood possessing a maximum 
resistance to the .causes of destruction, particularly 
humidity, are interested in this important question of the 
unputrescibility of wood. The ideal would be to find a 
wood of a character susceptible of resisting putrefaction 
naturally. Now it appears from recent researches that the 
wood of the mangrove tree may he considered as absolutely 
unputrescible. Numerous samples of mangrove wood 
(Rkisophora racemosa) sent from French Guinea were, in 
1909, placed at Collonges (Cote d'Or) in a soaking pit in 
the depot of sleepers of the Paris- Lyons- Mediterranean 
Railway Company. The samples were surrounded with 
all the elements susceptible of producing the decomposi- 
tion and rotting of the wood in a minimum of time. In 
spite of these precautions the samples have up till now 
remained in an excellent state, and show no signs of the 
least alteration. Why is putrefaction unable to attack the 
Wood of the mangrove ? From whence do the particular 
and excellent qualities of this too little known wood 
proceed ? It is first of all to be remarked that the grain 


of the mangrove wood is very close ; for this reason it 
opposes a barrier to the invasion of water, by a quasi- 
mechanical action. To get an idea of the importance of 
this fact, it suffices to examine comparatively the densities 
of the woods of the mangrove, oak, and fir. The first is 
about no, the second 70, and the third 40. Moreover, man- 
grove wood has an amount of tannin quite sufficient to 
prevent the invasion of . insects and to prevent the 
multiplication of germs, damp, mould, and all various 
micro-organisms which constitute the flora of the woods of 
different climates. The wood of the mangrove marvel- 
lously resists flexion ; its resistance is double that of oak, 
quadruple that of flr ; nevertheless, it is not at all brittle. 
To crushing either at the end or across the fibres it offers a 
resistance double that of oak and three times that of fir. It 
resists admirably the t Aorta of wringing or twisting, far 
better than the two other woods mentioned, to which it is far 
superior in suppleness. With these qualities just enumerated 
it is easily worked ; it is as easily sawn as the oak. From the 
few preceding remarks we may conclude that the wood of 
the mangrove merits employment on a large scale and for 
purposes both numerous and varied. Henceforth its 
use appears to be indicated for the construction of the 
posts of electric lines on account of its unputrescibility, 
its resistance, and its suppleness. Its resistance to putre- 
faction and to crushing render it precious for the construc- 
tion of sleepers of narrow railways. Its use would be 
advantageous compared with other woods for the special 
wood-work of mines, where it would offer all the qualities 
required by hygiene. And, besides, every one will find good 
use for a wood that never rots. 

The Ignition of Wood. 

The substance the most employed to prevent the ignition 
of wood is silicate of potassium in solution the wood is 
soaked in it, which protects it fora longtime from all danger 
of inflammability. But several successive layers are neces- 
sary in order to arrive at a really efficacious immunisation. 
The following is a good recipe 35 per cent of silicate of 
potassium, 35 per cent of sulphate of baryta, from x to 2 
per cent of zinc white, and lastly 28 per cent of water ; 
but it is not the only recipe. The greater number, how- 
ever, are trade secrets. M. Wolff considers of great im- 
portance the impregnation of the wood with alum in order 
to render it incombustible ; this process, however, does not 
appear to be in use. It was indeed noticed that during 
the fire ol the alum manufactory of Mu&kan the fire spared 
all the beams that had long been exposed to the vapours 
of alum. 


NOTICES OF BOOKS. 

An Introduction to ike Chemistry of Plant Products, By 
Paul Haas, D.Sc., Ph.D., and T. G. Hill, A.R.C.S., 
F.L.S. London, New York, Bombay, and Calcutta :• 
Longmans, Green, and Co. 1913. 

The student of vegetable physiology is but ill-equipped for 
his work unless he has a knowledge- of the elements of 
organic chemistry, and, moreover, he needs to, have a 
special acquaintance with certain branches which are not 
usually included in an elementary course. This book is 
designed to give him this knowledge of the facts and 
phenomena which are of particular importance in botany, 
and it is intended to be used after a preliminary course in 
theoretical and practical organic chemistry. Beginning 
with the fats and oils and passing on to carbohydrates, 
glucosides, tannins, &c., the authors describe the prepara- 
tion, reactions, and methods of estimation of all the com- 
moner compounds. The subject is treated both theoreti- 
cally and practically, and copious references are given to 
the literature of biochemistry. 
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. Fluorine in the Animal Organism. — Aimand Gautier 
and P. Clausmann. — Fluorine exists in all animal tissues 
and organs, but in very different amounts, varying from 
180 mgr ms. to 0*15 mgrm. per 100 grms. of dry matter. 
It always accompanies phosphorus, to which it appears to 
be bound. The quantity of it may differ very much in 
different regions of the same tissue, and it varies with the 
age of the individual, generally increasing up to maturity, 
and then decreasing. Muscular tissue is very poor in 
fluorine, while the blood is relatively rich. 

Action of Ultra-violet Rays on Hydrogen Peroxide, 
— Victor Henri and Rene Wurmser.— The rate of decom- 
position of H2O2 in monochromatic light is proportional 
to the concentration, the reaction being monomolecular. 
For each wave-length it is proportional to the incident 
energy, and it is also proportional to the energy absorbed, 
the factor of proportionality being the same for wave- 
lengths between 2800 and 2060. Einstein’s law of photo- 
chemical equivalence does not hold good for the decom- 
position of H2O2. The energy absorbed in the decom- 
position of a grm.-moleculeof H2O2 is practically equal to 
the energy liberated by the decomposition of H2O2 in 
thedafk. * ' r 

Additive Reactions , of Carbon Monoxide with 
other Gases under the Influence of the Ultra-violet 
Rays. — Daniel Berthelot and Henry Gaudechon,— The 
tendency of CO to give addition products under the 
influence of light is specially marked with the flrst members 
of the difterent series. Thus it combines with Cl but not 
with Br or I, with O but not with S, with H2O but not 
with HaS, and with NH 3 and not with PH3 or AsH 3 . 
These flrst members are those which have the most. im- 
portant rdle in nature, and the union of CO under the 
action of light with H, 0 , HiO, and NH 3 is of great bio- 
chemical importance. 

Formation of Methane by Catalysis from Carbon 
Monoxide and Water Vapour. — Ldo Vignon. — The 
following substances act as catalysts, transforming CO 
into CH 4 in the presence of water vapour :— Al a 03, MgO, 
Si 0 3 , Fe, Ni, Cu. The mechanism of the transformation 
differs in different cases. With Fe, A 1 2 0 3 , SiOa, carbides 
are first formed, and then decomposed by the water 
vapour : — 

12CO t 2AI2O3 * C3AI4 t 9CO2, 
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Fixation of Atmospheric Nitrogen by Boron Com- 
pounds.— Arthur Stahler and John Jacob Elbeit.— The 
reduction of Ba0 3 by means of carbon begins at 1200°, and 
that of calcium borate (in presence of nitrogen) at 1280°. 
The yield of boron when fused borax is electrolysed 
amounts to 12*1 per cent. The authors have shown that 
calcium boride can probably be prepared from boron oxide 
and calcium carbide, and have proved that boron nitride 
begins to give up nitrogen at 2450°. 26—28 per cent o! 
BN is obtained from boron oxide, carbon and nitrogen at 
1500— 1 700°, and under ordinary pressure, while at higher 
pressures more than 85 per cent BN can be obtained. 
From boro calcite, carbon and nitrogen at 1800—1400° 
nearly the theoretical quantity, 46 per cent, of combined 
nitrogen can be obtained, an increase of pressure having 
no effect. 

Antimony Pentachloride as a Reagent for Aromatic 
Hydrocarbons. — Siegfried Hilpert and Ludwig Wolf. — 
A mixture of x volume of antimony pentachloride and 
2 volumes of carbon tetrachloride is a sensitive reagent for 
the detection of aromatic hydrocarbons. With pure 
benzene it gives a yellow or yellowish red coloration, 
while with commercial benzene the colour rapidly changes 
to dirty green, and after a time a dark precipitate is formed. 
Anthracene gives an intense green precipitate, andcarbazol 
a lighter green precipitate.. These colorations can he used 
to test the purity of anthraquinone. All hydrocarbons in 
which more than one phenyl group is linked to a carbon 
atom, such as diphenyl methane, triphenylmethane, 
fluorene, give green addition products, the colours of 
which are altered If other substituents are present. Thus 
methyl produces a red tinge, while a nitro-group lightens 
the colour to yellow or white. 

Action of Calcium Hydride on Sulphates. — E. Ebler 
and K. Hercdegen — When calcium hydride acts on 
barium sulphate the following reaction occurs : — 
BaS04+4CaH2**BaS + 4Ca0+4H2. If 1 molecule of 
the sulphate to be reduced is mixed with 4 molecules of 
calcium hydride the reaction begins without any heating ; 
in a few seconds the mass becomes white hot and the 
hydrogen generated catches fire and burns with a reddish 
flame. Many sulphates react with calcium hydride, those 
of heavy metals sometimes yielding the metal. Lead 
sulphate reacts with explosion. 


C3AI4 + 6H2O *3^4 4 1 2 AI2O3. 

Some hydrogen may also be formed either directly or by the 
catalysts, according to the equation CO +• H a 0 «COa + H2. 
It then acts as follows: — CO + 3H2*CH4 + H 2 0 , 
C 0 2 f 4H2 * CH 4 4- 2H2O. 

Lactonisation of a-Kefonic Ethers.— H. Gault.— 
When pyruvic acid is etherified by ethyl alcohol in pre- 
sence of HCI, a complex mixture of ethers is obtained. 
These include ethyl pyruvate, the corresponding acetal, 
ketovalerolactone carbonic ether, and another lactone 
ether which is the principal product of the reaction. From 
the study of the derivatives which thi? compound forms 
with, hydrazine hydrate and with ammonia the author has 
proved that it is the ethyl ether-oxide of ketovalerolactone 
carbonic ether (methylethoxyketodihydrofurfurane carbonic 
ether). 

Action of Sodammonium on True Acetylenic 
Hydrocarbons.— Paul Lebeau and Marius Picon. — Sod- 
ammonium acts on the true acetylenic hydrocarbons of the 
fatty series to give the sodium derivatives of the hydro- 
carbons and the corresponding ethylenic hydrocarbon in 
the proportion of one molecule of the latter to two. 
of the former. Thus with allylene the reaction is 
3C 3 H4+3NH 3 Na-2C 3 H3Na-f-C 3 H6f 2NH3. The pro- 
ducts obtained in this reaction . are very pure, and no 
secondary reactions have been observed. 


Atti della Reale Accademia dei Linen . 

Vol. xxii. [i.]. No. 8, 1915. 

Researches on Aromatic Ketones. — 'Luigi Alessandri. 
— When diazomethane acts on phenantbrene quinone gas 
is evolved, and finally an orange-yellow solution is 
obtained. From this orange crystalline needles, fusing 
at 167°, can be separated. Their formula is C15H10O2, 
and they are formed by the addition of a 
molecule of methylene to a molecule of ketone, 
C14H8O2 + CH2N2 * C15H10O2+ Na. The substance is 
stable towards permanganate. When it is boiled with an 
alcoholic solution of bydroxylamine it is partly converted 
into two products, the properties of which agree with 
those of the mono- and dioxime of phenanthrene quinone. 

No. 9, 1913. 

Influence of Halogens on Phototropism in Hydra- 
iones. — F. Graziani. — The author has studied the 
phototropism of the hydrazones derived from the three 
isomeric chlorophenylhydrazines, and has found that none 
of the o-chlorophenylhydrazones prepared exhibits the 
phenomenon of phototropism. All of the seven meta- 
compounds are more or less phototropic, while of the 
eight para-compounds obtained four were phototropic. 

Binary System of Chloride of Lithium with 
Chlorides of Alkaline Barth Metals.— C. Sandonnini. 
— Lithium chloride yields solid solutions with magnesium 
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chloride in all proportions ; these solutions are stable at 
low temperatures.; With calcium chloride it also gives 
solid solutions,, which decompose on cooling. With the 
chlorides of barium and strontium it gives eutectics. 


miscellaneous. 


British Association for the Advancement of Science. 
— The following were the Officers and Committee of 
Section B (Chemistry) at the Birmingham Meeting of the 
British Association : — 

President— Prof. W. P. Wynne, D.Sc., F.R.S. 
Vice-Presidents — Prof. Adrian Brown, M.Sc., F.R.S. ; 
Prof. P. Frankland, Ph.D., M.Sc., F.R.S.; Prof. A. 
Senier, M.D., Ph.D. ; Prof. T. Turner ; Mdme. Curie. 

Secretaries— E. F. Armstrong, D.Sc., Ph.D. (Recorder) ; 
C. H. Desch, D.Sc., Ph.D. ; A. Holt, D.Sc. ; Hamilton 
McCombie, M.A., B.Sc.« Ph.D. 

Committee — Prof. H. E. Armstrong, F.R.S.; Prof. H. 
Bassett ; Prof. P. P. Bedson ; Dr. Beilby, F.R.S. ; -Prof. 
Bone, F.R.S. ; Prof. J. B. Cohen, F.R.S. ; Prof. H. B. 
Dixon, F.R.S. ; Dr. J. V. Eyre ; Mr. T. Fairley ; Prof. A. 
Findlay ; Mr. A. Fleck ; Prof. F. Feist ; Dr. T. M. Lowry ; 
Dr. A- McKenzie ; Di. R. S. Morrell ; Dr. R. H. Pickard ; 
Prof. W. J. Pope, F.R.S.; Dr. T- S. Price; Dr. W. 
Rossenhain, F.R.S. ; Dr. R. E. Slade; Mr. F. Soddy, 
F.R.S. ; Dr. J. F. Thorpe, F.R.S. ~; Prof. L. Tchugaeff ; 
Sir William A. Tilden, F.R.S. 

The Papers brought before the Section were as 
follows : — 


PfoL W. P. Wynns, F.R.S. — Presidential Address. 

Prof. J. B. Cohen, F.R.S., and P. K. Dutt— The Pro- 
gressive Sromination of Toluene. 

Dr.-R. S. Morrell — The Saturated Acids of Linseed Oil. 
Dr. C. K. Tinkler — A Series of Mixtures of Nitro-com- 
pounds and Amines which are Coloured only in the 
Liquid State. 

E. Vanstone — Influence of Chemical Constitution on the 

Thermal Properties of Binary Mixtures. 

Prof. W. M. Thornton— The Influence of the Presence 
of Gas on the Inflammability of Coal-dust in Air. 

H. Ehrharot— Decomposition Products of Indigo in the 
Vat. 

Reports of Research Committee— (a) Hydro- aromatic Sub- 
stances. (6) Aromatic Nitroamines. (c) Dynamic 
Isomerism, (d) Plant Enzymes. 

Dr. W. Rosenhain, F.R.S.— The Amorphous Phase in 
Metals (with discussion). 

Prof. Turner — The Volatilisation of Metals in a Vacuum. 
O. F. Hudson— The Structural Changes brought about in 
Certain Alloys by Annealing. 

Dr. C. H. Desch — Further Experiments on Diffusion in 
Solids. 

F. E. E. Lamplough and J. T. Scott— S ome Pheno- 

mena in the Formation of Eutectics. 

Dr. X. Holt<— The Solution of Gases in Metals. 

E. Vanstone— The Electrical Conductivities of Sodium 

Amalgams. 

F. D. Farrow — The System Copper — Oxygen. 

R. E. Slade and G. I. HigsoN— E quilibria of Reduction 
of Oxides by Carbon. 

R. E. Slade and G. I. Higson— The Dissociation Pres- 
sures of some Nitrides. 

F. Johnson— A Study of the Degradation or Enhance- 
ment of Quality of Commercial Copper by the pre- 
sence of I m purities. - 

Dr. R. H. Pickard and J. Kenyon— Optical Rotatory 
^Y^Powers and Dispersions of the Members of Homo^ 
' logous Series. 

Dr. T. M. Lowry — Rotatory Dispersion. 

Dr. T. S. Patterson — (1) The Influence of Temperature 
and Solution on Rotation. (2) Some Suggestions 
Regarding the Nomenclature of Optical Activity. 

Prof. L. Tschugaeff— Anomalous Rotatory Dispersion. 
Lieut. -Col. W. Gifford -A Partially Corrected Fiuor- 
i Lens System for Spectrum Photography. 


Dr. J. Hulmb— C rystalline -liquid Substances. 

Dr. Beilby, F.R.S.— Low Temperature Carbonisation. 
Prof. W. A. BoSe, F.R.S.— Gas Producers and the Use 
of Gas. 

Dr. R. V. Wheeler— The Composition of Coal. . 

Dr. M. G. Christie— Coking, and By-product Recovery, 
from Small Coal. 

Dr. H. G. Colman — The Manufacture of Coal-gas. 

J. H. Yates— Gas Fires. 

W. H. Patterson — The Improvement of Combustion and 
Blending of Coals. 

Dr. R. Lessing — Smokeless Fuel and Coal Oil;, and their 
Relation to Smoke Abatements 
J. F. Liverseege and A. W. Knapp— The Action of an 
Alkaline Natural Water on Lead. 

Discussion on Radio-active Elements and the Periodic 
Law, opened by F. Soddy, F.R.S. 

A. Fleck — The Chemistry of the Radio Elements. 

Dr, G. Hevesy — Radio-active Elements as Indicators in 
Chemistry and Physics. 

Dr. B. de Szyszkowski— (1) Neutral Salt Action. (2) 
Solubility and Distribution. 

Dr. Prideaux — The Hydrogen Ion Concentration of the 
Sea and the Alkali Carbon Dioxide Equilibrium. 

Prof. F. Francis— A New Method for the Determination 
of Hydroxyl Ion Concentration. 

Discussion on Prof. Bragg’s Paper on X-Rays and 
, Crystals. 

Radio-active Constituents of Sediment of Thermal 
Springs at Hokuto, Taiwan. — Masataro Hayakawa and 
Tomonori Nakano. — It has already been observed that the 
sediment of the thermal springs at Hokuto is radio-active. 
The sediment consists chiefly of angleso-barytes, but it 
contains also small quantities (about 0*2 per cent) of cerium 
and lanthanum. At least three radio-active elements are 
present in it, viz., ionium, polonium, and radium. Tbe 
mineral contains no uranium. — Memoirs of the College of, 
Science and Engineering , Kyoto Imperial University, v.y 
4 , I37 * . ■ 

Reactions of Ozone with certain Inorganic Salts.— 
Yoshito Yamauchi— So far as the author, using a new 
method of, determining the concentration of oAone, could 
ascertain, ozone is decomposed according to the equation 
O3 = 30 only in the case of the oxidation of stannous 
chloride. The decomposition usually occurs according to 
the equation 0 3 *■ O2+O. When ozone acts on sodium 
thiosulphate two reactions take place, the ozone first 
causing the catalytic decomposition of the thiosulphate 
and then effecting the partial oxidation of the sulphite 
formed. Ozone very rapidly and completely gives thallic 
oxide with a thallous salt, and a gravimetric method of 
determining ozone may be based upon this fact. — Memoirs 
of the College of Science and Engineering , Kyoto Imperial 
University, v., 4, 151. 

Proposed International Rubber Congress and 
Exhibition at Batavia (Java), September, 1914.— 
The object of the Congress, which will be held from Sep- 
tember 7th to September 12th, is the study of the scientific, 
economical, technical, and commercial questions which 
concern the rubber culture and industry. Well-known 
authorities will be invited to contribute dissertations, and 
the subjects which are best suited for the purpose will, 
after they have been reported upon, be brought into debate 
during the Congress. The Secretary of the Committee, 
Dr. C. J. J. van Hall, Buitenzorg (Java), will willingly 
supply any information desired concerning the Congress, 
a definite programme of which will shortly be issued. The 
Exhibition will be open from September 8th to October 14th, 
19 r 4» and will show how the culture and preparation of 
rubber is conducted in the principal producing countries. 
Manufactured rubber goods will also be exhibited and 
sold. Applications for space should be made before 
November 1st, 1913, to the Secretary General of the Inter- 
national Rubber Congress and Exhibition, Batavia, 1914, 
Weltevreden (Java), to whom all correspondence con- 
cerning the Exhibition should be addressed. 
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THE STRUCTURAL CHANGES BROUGHT ABOUT 
IN CERTAIN ALLOYS BY ANNEALING.* 

By O. F. HUDSON, M.Sc., A.R.g.S. 

A large number of the useful alloys, particularly those 
which are rolled, drawn, or otherwise worked, consist of 
crystals of one kind only —viz., a Solid solution. When 
alloys of this class are annealed, the structural changes 
that may be observed are : — 

x. The cored structure usually characteristic of the alloy 
in the cast state gradually disappears, and the crystals 
become quite uniform in composition throughout. Struc- 
turally the alloy does not now differ from a pure metal, 
and other structural changes due to annealing are similar 
in both cases. 

2. If the alloy has been worked before it is annealed 
pronounced crystal growth is observed when the annealing 
takes place above a certain temperature, which varies with 
the alloy. In most cases also numerous twinned crystals 
are seen. In effect the alloy is recrystallised. If the tem- 
perature of annealing is raised the crystal growth becomes 
more pronounced, particularly from certain centres, and a 
very coarsely crystalline (overheated) metal or alloy may 
result. It is, however, to be noted that if the annealing is | 
carried out at a suitable temperature a finer structure than 
the original is obtained. 

The recrystallisation of the strained alloy and the dis- 
appearance of the “cores” go on side by side until uni- 
formity of composition is reached. 

In the case of alloys consisting of crystals of two or 
more kinds, those which are malleable are usually com- 
posed of crystals of twd solid solutions. Generally the 
chief effect of annealing these alloys is to promote equi- 
librium between the two phases present. Crystal growth 
also takes place partly on lines similar to those indicated 
above and partly by the absorption of the smaller crystals 
in larger ones of the same kind. In some cases the an- 
nealing operation may result in a true recrystallisation. 
Complete phase and structural equilibrium in some alloys 
of this class are only attained after very prolonged annealing, 
and in many instances the alloys as used are in a meta- 
stable condition. 

The decrease in hardness and the lowering of the elastic 
limit due to the annealing of cold worked metals and alloys 
are almost complete before crystal growth becomes notice- 
able, and are apparently umccorapanied by structural 
changes which can be observed : by microscopical exami- 
nation. * 

DIFFUSION IN SOLID SOLUTIONS.* 

By CECIL H. DESCH, D.Sc., Ph.D. 

Since the author’s report to the Dundee Meeting of the 
Association, Bruni and Menegbini have succeeded in 
demonstrating the occurrence of diffusion in a clear crystal- 
line solid in the case of sodium and potassium chlorides. 
A mixture of these two salts, heated at 500° or 6oo°, yields 
a homogeneous solid solution, the formation of which is 
recognised by determining the heat of solution in water, 
which differs from that of a mechanical mixture. 

The author’s further experiments with metallic alloys 
show that a sharp boundary is characteristic of diffusion in 
solids when a chemical compound is formed. An abrupt 
discontinuity of composition is also observed when one 
component is removed by solution, as in the dezincification 
of aSoys of copper and zinc. 

* Read before the British Association (Section B\ Birmingham 
Meeting, 19x3. 


*63 

THE VOLATILITY OF METALS.* 

By Prof. T. TURNER, M.Sc. - 

Considerable attention has been devoted during the past 
few years to the volatility of metals, especially in vacuo or 
under reduced pressure, and there are considerable possi- 
bilities of practical applications in this direction in future. 
The boiling-points of metals under various conditions as 
to pressure and atmosphere have been determined by 
Greenwood and by Kraft, white Berry, Groves, Wair, and 
the author have investigated the behaviour of metals and 
of alloys fa vacuo. Distillation in vacuo is specially suit- 
able for volatile and easily oxidisable metals such as 
sodium, potassium, cadmium, and zinc ; lead and bismuth 
can also be dealt with by similar means. When alloys are 
heated to suitable temperatures in vacuo in certain cases 
quantitative separation can be readily effected as with the 
zinc-copper, zinc-iron, and tin-lead series. In other cases, 
as with the copper-nickel, copper-tin, and copper-iron 
series, neither metal appreciably volatilises. In some 
instances definite chemical compounds are obtained. The 
rate of volatilisation is very markedly affected by the pres- 
sure, and to some extent also by the nature of the atmo- 
sphere employed. A certain definite or critical temperature 
S required in order to obtain appreciable volatilisation, and 
this temperature isTaised by gaseous pressure. When this 
critical temperature has been reached the rate is inde- 
pendent of the initial pressure or the nature of the gas, 
but varies directly as the increase of pressure. In other 
words, if the initial rate be R and the rate at any higher 
temperature toR', then R ? — R-Mf. There is an abrupt 
change in the direction of the temperature curve for equal 
rates of volatilisation when the pressure reaches 50 mm. 
of mercury ; and at above 80 mm. the curve becomes a 
straight line. On exhausting it is found that the removal 
of x mm. at from, say, 2 to 1 mm. pressure produces ap- 
proximately seventy times the effect of the removal of 1 mm. 
when starting from any pressure above 50 mm. 


OPTICAL ROTATORY POWERS AND 
DISPERSIONS OF THE MEMBERS OF SOME 
NEW HOMOLOGOUS SERIES.* 

By R. H. PICKARD and J. KENYON. 

The authors have synthesised the optically active forma 
of over 100 compounds belonging to the following ten 
series: — (1) Methyl alkyl carbinols, Me.CHOHlR, (2) 
esters of methyl ethyl carbinol and normal fatty acids, 
MeEt.CH.O.COR, (3) esters of methyl »-butyl carbinol 
Mc(C 4 Hg)CH.O.COR t (4) esters of methyl w-amyl carbinol 
MefCsHnJCH.O.COR, (5) esters of methyl »-hexyl 
carbinol MeJCgH^CH.O.COR, (6) esters of methyl 
w-nonyl carbinol Me^gHigJCH.O.COR, (7) acetates of 
methyl n-alkyl carbinols Me.R,CH.O.COCH 3 , {8} n*dode- 
coates of the same Me.R.CH.O.COCnH^, (9) ethyl alkyl 
carbinols Et.CHOH.R, (10) isopropyl alkyl carbinols 
MeaCHOH.R. (In each series the “growing chain” is 
normal and not branched.) 

All these compounds possess Bimple and closely related 
constitutions, but no numerical relationship between their 
rotatory powers has as yet been detected. The optical 
rotatory and dispersive powers of the compounds show 
well-marked regularities, which are more or less common 
to all the series. The most pronounced of these is that 
due to the special stereochemical configuration of that 
member of an homologous series in which the growing 
chain (R or — COR in the above formulae) contains five 
carbon atoms. 


* Read before the British Association (Section B), Birmingham 
Meeting, 1913. 
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DYNAMIC ISOMERISM.* 


A. Rotatory Dispersion . 

The past year has witnessed the 'culmination of an investi- 
gation that has a close relationship to the main line of 
research for which the Committee is responsible* The 
marked progress that has been made in the study of rotatory 
dispersion may be shown by the list of papers which have 
been published during the year. These include a paper on — 

“ Optical Rotatory Dispersion.” Part I. “ The Natural 
and Magnetic Rotatory Dispersion in Quartz of Light 
in the visible Region of the Spectrum ” (Phil, 
Trans,, 1912, A, cadi., 261—97), 

which will be followed shortly by Part II., in which the 
extension of the polarimetric method through the ultra-violet 
and infra-red regions of the spectrum will be described. 

The application of these new physical methods to the' 
study of chemical problems is described in a second series I 
of papers, of which the following have been published ’ 
already, or are in preparation ready for publication in the 
autumn ; — 


“ The Rotatory Dispersive Power of Organic Com- 
pounds.” 

L “ The Measurement of Rotatory Dispersion ” (Trans, 
Ckem , Soc., 1913, ciii., 1062 — 1967). 

II. “ The Form of toe" Rotatory Dispersion Carves ” 

(Traits. Cketn, Soc., 1913, ciii., 1067—1075). 

III. “ The Measurement oi Magnetic Rotatory Dispersion ” 

(Trans, Ckem. Soc., 1913, ciii., 1322— 1331). 

IV. “ Magnetic Rotation and Dispersion in some Simple 

Organic Liquids” (Pros, Ckem . Sac., June 19, 
*9i3)- 

V. “ A Comparison of the Optical and Magnetic Rotatory 
Dispersion in some Simple Organic Liquids.” , 

VI. “Anomalous Rotatory Dispersion” (Pros, Ckem, Soc 
June 5, 1913). 


Attention may also be directed to a paper by Armstrong 
and Walker on ** The Causes of Variation in the Optical 
Rotatory Power of Organic Compounds and of Anomalous 
Rotatory Dispersive Power” (Proa, Roy . Soc,, 1913, A, 
texviii., 388—403), in which the close relationship between 
rotatory dispersion and dynamic isomerism is specially 
emphasised. * 

The general result of these investigations has been to 
show that a knowledge ot the phenomena of dynamic 
isomerism is essential far the interpretation of optical 
rotation, especially in the Case of liquids which show 
anomalous rotatory dispersion ; conversely, it is believed 
that the study of rotatory dispersion will open up a new 
and fruitful held for the investigation of dynamic isomerism 
in the case of large groups of important compounds. 


B. Successive Isomeric Changes, 

The past year has also seen the completion of a long 
series of experiments on the complex isomeric changes 
which take place in the amide and piperidide of camphor- 
carboxylic acid. Nearly five years ago it was discovered 
that these substances were capable oi giving inflected 
rautarotation curves. An investigation of “ The Equations 
for Two Consecutive Unimolecular Changes ” (Lowry and 
John, Trans. Ckem. Soc., 1910, xcvii., 2634—2645) showed 
that inflected curves might be produced by two successive 
isomeric changes, but the experimental curves were found 
to be more complex, giving indications of at least three 
successive changes involving four isomeric compounds. 
These experiments have been described in detail in two 
papers published during the past year (Glover and Lowry, 
Trans. Ckem. Soc., 1912, ci., 1902—1912: 1913, ciii., 
913-924). 


Experiments are now in progress with a view to investi- 
gating Forster *s a-benzoyl camphor, the enolic form of 
which has been found to give inflected mutarotation curves . 
when ethylene chloride is used as a solvent in place of 
chloroform. Even nitrocamphor has been found to give 
inflected curves if dissolved in ethylene chloride or in 
benzene (Lowry and Courtman, Trans; Ckem. Soc., 1 1913, 
ciii., 12x6), but it is believed that these are due to the 
gradual absorption of a catalyst from the walls of 'the' 
polarimeter tube, and not to successive isomeric changes. 

C. Influence of Light , 

A series of experiments on the influence of lighten iso- 
meric change (Lowry and Courtman, Trans . Ckem . Soc^, 
1913, ciii., 1214— 1221) has shown that no marked accelera- 
tion is produced by exposing nitrocamphor, glucose, 
galactose, or maltose to the action of powerful ultra-violet 
light. In the case of aminomethylene camphor, however, 
very marked acceleration occurs whilst the light is acting, 
but the action reverts to its original slow rate of change 
when the light is withdrawn. In the case of (enolic) 
a-benzoyl camphor a similar acceleration is produced, but 
the effect continues after the light has been extinguished ; 
it is believed that this permanent stimulation of the action 
is due to the liberation of benzoic acid acting as a catalytic 
agent* 


THE ELECTRICAL CONDUCTIVITIES OF SODIUM 
AMALGAMS.* 

By ERNEST VANSTONE, M.Sc, 


Continuing the physico-chemical investigation of sodium 
amalgams, the author has determined their electrical con- 
ductivities when in the solid state. The amalgams were 
melted and drawn up into a capillary spiral 1 mm. diameter, 
and about a metre in length when unwound. Platinum 
terminals were sealed in at each end of the spiral. - 
The liquid amalgam in the spiral was allowed to cool 
slowly and to solidify in the capillary tube, care being 
taken to preserve the continuity and uniformity of the 
thread. ’ 

The resistance was measured by a potentiometer method. 
About twenty amalgams .have been examined, the com- 
position varying from o to 45 atoms per cent of mercury. 

The resistances varied from 0*05 to 0*4 ohm, and the 
specific conductivities from iff x 10— ' * to i*g x 10- * . The 
resistances were measured at a temperature of 15 0 C. The 
curve obtained by plotting specific conductivies as ordinates 
and atomic percentages as abscissae shows two discon- 
tinuities and a minimum point. The breaks occur at $5*5 
and 77*g atoms per cent of sodium, and the minimum point 
at 65 per cent sodium. The thermal diagram has breaks 
at 85*2, 71*7, and 63*3 per cent sodium., . , 


EQUILIBRIA OF REDUCTION OF OXIDES BY 
CARBON.* “ 

By R, E. SLADE and G. I. HIGSON. 

The equilibrium pressures obtained when certain oxides 
are reduced by carbon have been determined. 

The reaction which takes placets of the type — 

MO+C ^ CO+M 


* Report of the Committee, consisting 6f Prof. H. E. Arrastroi 
(Chairman), Dr. T. M. Lowry (Secretary), Prof. Sydney Youne, D 
C. H, Desch, Dr. J. J Dobbfe, and Dr M. O. Foster? (Dra^a 1 

Bnmh^mMMting 6 ^!^ 016 1116 British Association (Section B 


where M denotes two equivalents of one of the following 
substances: — V, Ta, Cr, B, Mn, Bn. 


* before the British Association (Section B), Birmingham 
Meeting, 1913), 
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In some cases a carbide is formed. This reaction is 
represented by the equation — 

■ 2M0+3C ^ M2C+2C0. 

• In the experimental method employed there was always 
an excess of the free metal present. In either case there 
are three components, M, C, and O, and four phases, CO, 
M, MO, and either C or M 2 C. Therefore, there is one 
degree of freedom of the system. At each temperature 
there is a definite pressure of CO. 

The substance M was heated in an ungla2ed porcelain 
boat in vacuo , in the furnace already described by one of 
us ( Proc . Roy. Soc 1912,- lxxxvii., A, p. 519). CO was 
admitted and reacted with the substance until the pressure 
had fallen to that of equilibrium. Some CO was then 
pumped out and the equilibrium attained from the other 
side. 4 

The upper limit of temperature in some cases was deter- 
mined by the volatility of the metal, die lower limit of 
temperature is 800—900° when the reaction— 

2CO ~ COj+C 

begins to take place to some extent. Summary of experi- 
mental results : — 

- , Temperature. Pressure. 

: Vanadium .. .. .. 1340° . z*5 mm. 

. Tantalum . . . , .. 1270° <01 mm. 

Chromium v-. .. .. 1292° 6*2 mm. 

*, ., 1339° 9-2 mm. 

Tin . . . . ^ .. 750° >760 mm. 

Tin in presence of Si03 .753° 670 mm. 

The values of the equilibrium pressures have also been 
Calculated on the basis of the Nernst heat theorem, and 
the heats of reaction calculated from the equilibrium pres- 
sures when the heats of reaction werenot previously known. 

THE SYSTEM COPPER- OXYGEN.* 

By F. D. FARROW. 

This paper presented in a concise form, the results of the 
work on the melting-points and dissociation pressures of 
the system copper-oxygen, obtained by Heyn, Wohler, and 
by Siade and Farrow. Heyn has obtained melting-points 
of mixtures containing up to 1 per cent of oxygen. He 
finds a eutectic point with an oxygen content of 0*39 per 
cent at 1065° C., while the mixture containing 1 per cent' 
of oxygen melts at 1167° C. 

Slade and Farrow have shown that mixtures containing 
between about 2*3 and 10*3 per cent of oxygen when 
heated above 1195° C. melt and form two liquid layers, 
the upper of which is richer in oxygen than the lower. 
The composition of these layers is for all temperatures 
investigated about 2*3 per cent of oxygen for the lower 
end about ip*3 per cent for the upper. The compositions 
do not appear to, approach each other with rising tempera- 
ture: By extrapolating over a short distance the authors 
place the melting-point of cuprous oxide (u*26 per cent of 
O) at 1210° C. 

The same authors have investigated systems whose com- 
position lies between those of cuprous and of cupric oxide. 
They find two melting-point curves which intersect at 
about zo6o° C. The eutectic mixture corresponding to 
this has a composition of 14 8 per cent of oxygen. The 
melting-point of cupric oxide is found not to have been 
attained at a temperature of 1148° C., at which tempera- 
ture the dissociation pressure of the oxide exceeds 2j 
atmospheres. 

Wohler has determined the dissociation pressures of 
cupric oxide when heated. He has shown that solid 
solutions of cuprous oxide in cupric oxide are formed. His 


values therefore are somewhat lower than the highest 
dissociation pressures obtainable. 

Slade and Farrow have determined the dissociation pres- 
sures of cuprous oxide at temperatures and under conditions 
at which the mixture of two liquid phases mentioned above 
must necessarily have been present. These pressures are 
given in the subjoined table as points on the experimental 
curve c g. 

From the sources mentioned the data have been collected 
and used to construct a temperature-composition and a 
temperature-pressure diagram which are attached to the 
paper. 

Table of Numerical Values of the Data Represented by the 
Chief Points on the Diagrams. 



Tempera;, 

Composition 


Name. 

ture Centi- 

= oxygen con- 

Pressure. 


grade, 

tent per cent. 


- a 

1084 

0*0 


b 

1065 

o *39 

— 

c 

1195 

.. 2*26 

— 

d 

Z 2 Z 0 

11*16 * 

— r 

e 

c . 1060 

c. 14*8 

c. 460 mm. 

f 

?e. 1240 

20*10 

? 20 atm. 

Curves. 





{ 960 

— 

50 mm. 

m e 

I1050 

— 

314 mm. 


I1070 

— 

45S mm. 


,1205 

— 

4 mm. 


J1240 

— , 

10 mm. 

c S 

1 1260 
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Explanation. 

(a) Melting-point of pure Cu. 

I b j Cu, Cu 2 0 eutectic. 

(c) Invariant point. Phases present : Solid Cu 2 0 , 
liquid I. Liquid II. Gas. 

(d\ Melting-point of pure Cu 2 0 . 

(e) Cu 2 0 , CuO eutectic. 

(/) Melting-point pure CuO. 

(m e) Wohler’s curve of CuO dissociation pressure. 

(c g) Slade v. Farrow’s curve of dissociation pressure of 
the two liquid phases of the Cu 2 0 , Cu mixture. 


A STUDY OF THE 

DEGRADATION OR ENHANCEMENT OF 
QUALITY OF COMMERCIAL COPPER BY THE 
PRESENCE OF IMPURITIES.* 

By FREDERICK JOHNSON, M.Sc. 

In this paper the author surveyed the facts and tbeorie 8 
which have been brought to light of late years by modern 
scientific investigation of the influence of traces of im- 
purities upon the chemical, physical, and mechanical 
properties of copper. Much of the mystery formerly 
attaching to defects during manufacture and failures in 
service has been cleared up, to the benefit alike of the 
manufacturer and the user. Ancient and modern prejudice 
against the presence of impurities such as oxygen and 
arsenic has been- shown to have no foundation in fafct when 
certain uses of the copper are considered. 

The knowledge of metallurgical ' testing and analysis" 
was shown to be indispensable when the varying composi- 
tion of commercial brands of crude copper and the multi- 
tudinous uses to which refined copper is put are taken into 
consideration. 

Manufacturers should never lose sight of such funda- 
mental considerations as the following : — 


* A Paper read before the British Association (Section B), Bir * Read before the British Association (Section B), Birmingham 
mingham Meeting, 19x3, 1 Meeting. 1913, 
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z. To what degree the various impurities may be 
eliminated during refining operations. 

2. To what specifications (however imperfect such 
specifications may be) the resulting changes may have to 
conform. 

3. To what extent Impurities may mutually react to the 
improvement or detriment of the resulting material. 

The author has given special attention to the influences 
of oxygen and arsenic, whilst bismuth, lead, nickel, anti- 
mony, silicon, iron, phosphorus, manganese, &c., are ail 
dealt with in turn. 

The evidence of the microscope is called largely Into 
requisition and the importance of various kinds of testing is 
emphasised. 

THE 

DISSOCIATION PRESSURES OF SOME NITRIDES.* 
By R, E. SLADE and G. I. HIGSON. 

The dissociation pressures of die nitrides of vanadium, 
tantalum, and boron have been investigated. 

The substance was heated in an unglazed porcelain boat 
in vacMt m the furnace previously described by one of us 
(Proc. Roy. Boc. t zgia^lxxxvti.i A*p. 5x9). Nitrogen was 
admitted and was absorbed by the substance to form 
nitride until the dissociation pressure was attained. Some 
nitrogen was then pumped on and the equilibrium attained 
from the other side. 

Summary of experimental results : — 

Temperature, Prepare. 

Vanadium •• X203 0 Not greater than 0*2 mm. 

.. 1271 0 Not greater than i*5 mm. 

Tantalum .. 1170° 0*4 mm. 

Boron... .. 1222 0 Not greater than 9-4 mm. 

The results are discussed from the point of view of the 
Nemst heat theorem. 

ROTATORY DISPERSION.* 

By T. MARTIN LOWRY, D.Sc. 

Attention was directed to the importance of making 
measurements of optical rotation over a range of wave- 
lengths, instead of merely with light of one colour. This 
is specially necessary in the case of substances, such as 
derivatives Of tartaric acid, in which anomalous rotatory 
dispersion is known or may be suspected to exist. 

After experiments extending over a period or seven 
ears, the methods of measuring rotatory dispersion have 
een so simplified that they are now within the range of 
the ordinary advanced student, and should soon become a 
regular pan of the ordinary routine of the laboratory. 
For many purposes it is sufficient to take readings with 
the green and violet mercury Hues, but sodium and lithium 
may also be used in order to see whether the curve of 
rotatory dispersion has the normal form. A still more 
valuable check is provided by readings taken with the red 
and green cadmium lines, but these require more complex 
apparatus and cannot yet be regarded as generally 
available. 

The examination of the optical and magnetic rotatory 
dispersion of some fifty organic liquids has shown that the 
curve of rotatory dispersion has an extremely simple form. 
It can be expressed by the equation 

k 

a » 

A*-Ao a 

where k is the “rotation constant” and Ao* the “disper- 

* Read before the British Association (Section B), Birmingham 
Meeting, 1913. 


sion constant n for the substance. If a is plotted against 
Ao* the curve is a simple rectangular hyperbola, tending 
to a limiting value a«=o when X*« 00 and to a® 00 when 

If - is plotted against A* the curve becomes 
a 

a straight line. In the case .. of substances, such as ethyl 
tartrate, which show anomalous rotatory dispersion, two 
of these terms must be employed thus : — 

*1 _ *2 

* "* A* — Aj a A* — Aa* 

This is in accordance with Biot’s view that anomalous 
rotatory dispersion is produced by the admixture of two 
substances differing in rotatory dispersive power as well 
as in the sign of their optical rotations. 

ON ANOMALOUS ROTATORY DISPERSION.* 
By L. TSCHUGAEFF. 

1. There are three different types of anomalous rotatory 
dispersion. The anomaly in question may be due: (a) 
To the superposition of two (or more) different kinds of 
normally dispersing molecules, differing in rotatory dis- 
persive power as well as in the sign of their rotation. This 
type of anomalous dispersion was first established by Biot. 
(Ex. mixture of Z-menthone and fm-menthone.) (b) To 
the existence of absorption bands in the spectrum of the 
active substance, as it has been pointed out by Cotton, 
Drude, and others. (Cotton’s phenomenon.) (Ex. the 
xanthates and tbiourethanes of menthol, borneol, and 
fenchol.) {$) To the intramolecular superposition of 
partial rotations corresponding to several centres of 
activity of one and the same molecule, as it has been 
shown first by the author. Experimental evidence in 
favour of this classification is given. 

2. It has been established that the shape of the dis- 
persion curve is largely influenced by constitutive factors, 
and in the first place by the relative position of the centres 
of activity and of the chromophor groups within the active 
molecule, the whole dispersion curve resulting from the 
superposition of several “ partial ” curves. These results 
are discussed from the point of view of the electronic 
theory. 

3. The influence of the temperature and the nature of 
the solvent on the rotatory dispersion of the optically 
active xanthates resembles closely the influence ggerted 
by the same factors on the dispersion of tartaric aflt and 
of its ethereal salts as studied by Winther and others. 
There must therefore be an intimate analogy in the origin 
of the anomaly in both cases. 

RADIO - ELEMENTS AS 

INDICATORS IN CHEMISTRY AND PHYSICS;* 
By G. HEVESY, Ph.D. 

By means of an a-ray electroscope of ordinary sensitiveness 
| it is possible to measure accurately as small a quantity as 
10 - 17 grms. of a radio-active substance having a half- 
value period of one hour. The extraordinary simplicity 
and at the same time sensitiveness with which it is possible 
| to measure these extremely small quantities of radio-active 
bodies makes them of the greatest use not only in studying 
substances in great dilution but also as indicators of 
physical and chemical processes. 

Radio-active indicators may be conveniently divided 
into two principal groups. To the first group belong those 
whose use as indicators depends only on their physical 
properties and not on their chemical properties. Some 

* Read before the British Association (Section B), Birmingham 
Meeting, 1913. 
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examples of the use of radio-active indicators of this kind 
are the following : — 

It i$ only necessary to know that the radio-elements 
Composing the active deposits are metals in order to test 
the formula of Arrhenius connecting the variation of velocity 
of solution of metals in acids with the temperature. This 
has been lately carried out by Miss Ramstedt. 

It is known from the kinetic theory that the concentra- 
tion of a solution varies with time, and this problem, which 
could not be attacked by ordinary methods, has been made 
experimentally feasible by the use of radio-active bodies as 
indicators. (Svedberg, Smoluchowski). 

The existence of colloidal solutions of radio elements 
has been lately established by Paneth and Godlewskt, and 
experiments have been undertaken on the formation and 
precipitation of these colloids using radio-active indicators. 

The emanations, the only gaseous radio- elements, have 
been employed to establish the validity of the gas Taws, 
especially that of Henry’s law for extremely small partial 
pressures. (Bruhat, Boyle). 

Pick’s Diffusion Law has also been shown to hold accu- 
rately for bodies in infinitely small concentration by making 
use of radio-active substances. 

, It is often a question of practical interest to the chemist 
to kndw how" often it is necessary to wash out a pipette 
or a beaker in order to remove the last trace of the solution 
it had contained. This problem can be investigated with 
extreme ease when radio-active indicators are used. 

The fact, however*, that most radio elements are 
throughout in all chemical properties exactly Similar to 
some of the common elements (for instance, radium D and 
thorium B are non-separable from lead, thorium C and 
radium E from bismuth, &c.) allows these bodies to he 
used chemically as indicators of the bodies from which 
they are known to he nan-separable* Radium E can be 
used as an indicator for bismuth, radium D for lead, &c. 

If 1 mgrm. of lead is mixed with a quantity of radium 
D which gives 20,000 units of activity in an electroscope, 
one-millionth part of this mixture is easily detectable by 
the radio-activity of radium D. In this way io-* mgrms. 
lead is quantitatively determinable. J 

By this method also the solubility of the difficultly solubj 4 j 
salts of lead, such as the chromate and the sulphide, hater 
been determined. Further, the amount of lead chloride 
entrained by a precipitate of silver chloride after washing 
the latter thoroughly with water is measurable. 

, Experiments on the electrochemical behaviour of small 
quantities of lead and bismuth have been begun. By 
means of these indicators a study may be made of the 
electrochemical behaviour of these metals for electrode 
potentials lying below the decomposition voltage, a 
problem which could not be investigated by any other 
means. 

Of especial use are the indic^| 6 ^^pr investigating the 
diffusion and mobility of ion 9 in |ewmrnely small concen- 
tration, from which results we pbt&iti' .information con- 
cerning the behaviour and the hydratkm. of ions in very 
dilute concentration. \ Data are already available on the 
diffusion rate of lead salts down to a normality of 10- l *. 


ROTATION OF ACTIVE COMPOUNDS AS MODIFIED 
BY TEMPERATURE; COLOUR OF LIGHT, 
AND SOLUTION IN INDIFFERENT LIQUIDS.* 
By T. S. PATTERSON, D.Sc. Ph.D, 

Before it dan be possible to offer a real explanation of 
the phenomena of optical activity, attention must be devoted 
to the lowlier task of trying to understand clearly the main 
features of the phenomena in question ; to study carefully, 
in fact, what may be termed the morphology of the subject. 


♦.Read before the British Association (Section B), Birmingham 
Meeting, 1913, 


The variation of rotation with change in the colour o 
light, with change of solvent, with change of temperature, 
and perhaps even with change of pressure, must be 
thoroughly examined. 

As regards the last little can be said, but the other three 
-^colour of light used, the nature of the solvent, and the 
temperature — are of the .utmost importance. Even the 
data available at present seem sufficient to give some idea 
of the general behaviour of optically active compounds 
with changes of condition, and this may be summed up 
into one scheme, as follows : — 

It has been found that the rotation of certain active 
compounds reaches a maximum value at a certain definite 
temperature. Further, points of inflection often occur m 
temperature-rotation curves, sometimes in such as show 
also a maximum, and by piecing together the evidence 
collected from an examination of a fair number of optically 
active substances it seems probable that the variation of 
the rotation of an active substance with change of tem- 
perature may be, and very probably is, a periodic 
phenomenon, doubtless irregularly periodic — such that 
several maxima and minima may be expected to occur in 
the curve representing it. Owing to experimental diffi- 
culties, however, it is not possible to trace these curves 
through any very wide range of temperature. 

Now it eeems legitimate to assume that a point of 
maximum rotation indicates that condition of the sub- 
stance in which one of the groups attached to the asym- 
metric atom attains to a maximum influence — a singular 
condition of the substance. When such singular points 
are found in the curves of condition for a number of fairly 
closely related compounds it seems reasonable to suppose 
that the maxima represent the rotations of these different 
compounds in, at least, fairly similar conditions. The 
great merit of a maximum rotation is its recognisability 
and the possibility it affords of tracing some particular 
state of the compound as the external conditions are varied. 
Maxima are found at different temperatures for the various 
members of a homologous series, but the discussion of this 
field, since it involves the relationship between the rotation 
and the constitution of a series of active compounds, may 
be passed over until the variation of rotation of a single 
active compound with change of external conditions is 
more fully understood. 

Here the first matter to which attention may be directed 
is that the maximum, in certain cases at any rate, occurs 
at a different temperature for light of various refrangi- 
bilities, whence it would appear that the irregularly periodic 
temperature-rotation curves are probably retarded on each 
other ; and since the curve for violet light has the greatest 
amplitude, it follows that these curves cut one another 
throughout a certain region, and in this region therotation- 
dispersion of the substance must necessarily be anomalous. 
Hence we arrive at once, not, it is true, at an explanation 
of anomalous rotation-dispersion, but at a reason why 
anomalous rotation -dispersion should exist at all. 

It is doubtful whether any substance will really show 
normal rotation-dispersion, but if such a substance be 
found then it seems probable that the temperature-rotation 
curves for the different colours of light will intersect at a 
single point, the rotation-dispersion being positive on one 
side of this point and negative on the other. 

Rotation in Solution . — A study of such data as are avail- 
able appears to show that when such a compound as 
shows a maximum rotation — for example, ethyl tartrate — 
is dissolved in some indifferent liquid, this maximum rota- 
tion is displaced towards a lower or a higher temperature* 
as the case may be, with a corresponding alteration in 
value, solvents differing very much in regard to the dis- 
placement which they bring about. Now it is also found 
that the region in which abnormal rotation-dispersion takes 
place is shifted, on solution, in a very similar way to that 
in which the maximum rotation is displaced, and therefore 
it seems clear that the effect of solution is to displace the 
whole temperature-rotation curve. It then appearF zt crce 
why some substances which show abnormal rc'^ticn-die 
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person at a certain temperature for the homogeneous com- 
pound show a normal rotation-dispersion when dissolved 
in some solvent which considerably alters the rotation. 
The solvent has the effect of shifting the family of tem- 
perature-rotation curves in such a manner as to bring the 
parts of the curves in the neighbourhood of the maximum 
into view, and in this neighbourhood the rotation-dispersion 
appears to be normal. 


lHE RADIO-ELEMENTS AND THE PERIODIC 
LAW.* 

By FREDERICK SODDY, M.A., F.R.S. 

During the present year, 1913, the general law governing 
the passage through the periodic table of the elements in 
process of radio-active change has been discovered. As 
the result it is possible to write the three disintegration 
series of uranium, thorium, and actinium across the 
periodic table, so that each member falls into its proper 


not yet been detected, the element changes its position in 
the table in the opposite direction by one place. 

The generalisation as regards the a-rays was put for- 
ward in 191 1 (Soddy, “Chemistry of the Radio- Elements,” 
p. 29), but at that time the chemistry of the / 3 -rays giving 
members, which are mostly short-lived, was not known 
well enough for anything definite to be said. Fleck in 
191X commenced to make a systematic investigation of 
the chemically indefinite members, from the point of view 
adopted in the book referred to, of the existence of 
chemically identical and non-separable groups of elements. 
This work occupied two years. Some of the results were 
communicated to this section at the Dundee Meeting last 
year, and they have now been published in the journal of 
the Chemical Society { Proc ., 1913, xxix., pp. 7, 172; 
Trans., 1913, ciii., pp. 381, 1052). It is important to 
note that this work was purely experimental, and was 
done deliberately without any attempt to find the theo- 
retical law, in order that the results might be free from all 
bias in favour of any particular view. It would haveheen 
easier to speculate first and then to test the speculations, 
but the opposite course was purposely adopted. 
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place In the case of the twenty-seven members the 
chemistry of which is known .. For the six members the 
period of average life of which is too short for the 
chemical nature to be determinable, and for the five 
inactive end-products, the chemical nature can be without 
uncertainty predicted. The general law is that an a-ray 
change, when a helium atom carrying two atomic charges 
of positive electricity is expelled, the element changes its 
place in the periodic table in the direction of -diminishing 
mass and diminishing group number by two places. In a 
/8-ray change, when a single atomic charge of negative 
electricity is expelled from the atom as a /3-particle, and 
also in the two changes for which the expulsion of rays has 
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Fleck, in addition to confirming the chemical nature of 
several of the chemically better known members by careful 
fractionation methods, bad by the beginning of this year 
succeeded in elucidating the chemical nature of nine 
members which had not previously been elucidated. All 
except two of these were in the series subsequent to the 
zero or emanation group, of which members only the two 
longest lived — polonium and radio lead — had previously 
been chemically characterised. At this time A. S. Russell 
(Chem. News, January 31, 1913, cvii., 49), who knew of 
Fleck’s results, put forward the view that in the / 3 -ray 
change the position of the element in the periodic table 
changes by one place, and he was the first to publish a 
Complete scheme showing the passage of the radio- 
elements through the periodic table. His scheme was in 
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certain respects imperfect, and it was followed almost im- 
mediately by another by K. Fajans (Phys. Zeit 
February 15, 1913, xiv., pp. 131, 136), who pot forward 
the complete law in its present form, and made important 
and accurate deductions as to the positions occupied by. 
the still unplaced members. Soddy independently arrived 
at a complete ..scheme similar to that of Fajans (Chem. 
News, February a8, 1913, cvii., g7), but which in one 
respect possibly went somewhat further in regard to the 
generalisation that ail elements falling into the same place 
in the periodic table are not merely similar in chemical 
properties, but are chemically identical, non-separable by 
chemical methods, and probably spectroscopically indis- 
tinguishable. From this the definite prediction was 
made that radium-C 2 , thorium D, and actinium-D 
would prove to be non-separable from thallium, and 
radium A from polonium, which Fleck has since estab- 
lished, whilst all the end-products would be non-separable 
bom lead. The scheme, altered slightly to bring it up to 
date (July, 1923), is shown in the accompanying plate. 

In all three schemes a new member was indicated in the 
V.A family, as the product of uranium X. This has 
Since been discovered by Fajans and Beer ( Nattirmssen - 
schaftetiy April 4, 1913), and confirmed by Fleck (PhiL 
Mag.). It proves to be a very short-lived substance of 
period of average life 1*7 minutes, and is called Uranium 
X 2 . Its parent,,; Uranium X» with period 35*5 days, 
gives only the soft ( 13 ) rays, whereas the hard / 3 -rays of 
uranium X come from this new product. 

This missing member being shorQjfeed disproves the 
suggestion (Soddy) that it might be long -1 ived and 

and therefore well-defined element (Ekaxantaluin), disin- 
tegrating dually, and producing, in addition to uranium II. 
by a 3- ray change * actinium by a still undetected e-ray 
change. This being disproved, the only other possibility 
to consider as to the still unknown source of actinium is 
.that it is produced in a £-r*y or rayless change from 
radium. On account of the uncertainty of the origin of 
actinium, and therefore of the atomic weight both of itself 
and of all its products, the actinium series is shown 
separately beneath the others in the plate. 

The chemical analysis of matter is thus not an ultimate 
one. * It has appeared ultimate hitherto, on account of the 
impossibility of distinguishing between elements which are 
chemically identical and non-separable unless these are 
in the process of change the one into the other. But in 
that part of the Periodic Table in which the evolution of 
the elements is still proceeding* each place is seen to be 
occupied not by one element, but on the average, 
for the places occupied at all, by no less than four, the 
atomic weights lof which vary over as much as eight 
units. It is impossible to believe that the same may not 
be true for the rest of the table, and that each known 
element may be a group of non separable elements 
occupying the same place, the atomic weight not being a 
real “constant, but a mean value, of much less funda- 
mental interest than has beeahitherto supposed. Although 
these advances show that 'ftitfer is even more complex 
than chemical analysis alone has been able to reveal, they 
. indicate at the same time that the problem of atomic 
constitution may be more Bimple than has been supposed 
from the lack of simple numerical relations between the 
atomic weights. 


Hydrolysis of laevulosanes.— Ph, L. de Vilmorin and 
F. Levallois. — In the' hydrolysis of inulin sulphuric and 
oxalic acids gives results which are too variable to serve as 
a basis for a method of analysis.- Acetic acid used at a 
temperature of about 8o° and a concentration of 3 to 10 
per cent is accurate, but as the temperature is raised the 
results obtained become rather too high. Very small 
quantities (6*72 to 43 grms. per litre) of sulphosalicylic 
acid at temperatures varying from 8o° to ioo° give accurate 
results.— Bull. Soc. Ckim, de .France, xiii.-xiv., No. 


ON THE 

CRYSTALLINE DEPOSIT OCCURRING IN THE 

TIMBER OF THE “COLONIAL BEECH 1 * 
[Gmelina Leichhardiii , F.v.M.).* 

By HENRY G. SMITH, F.C.S. 

This Australian tree belongs to the Family Verbenacese, 
and is thus not a true “ beech.” The use of this common 
name for Gmelina Leichhardiii is an unfortunate one, as 
it really belongs to the genus Fagus of the Cupuliferae. 
The tree is a native of New South Wales and Queens- 
land, and grows to a considerable size, reaching to a 
height of xoo to 150 feet, with a diameter of over 3 feet. 

It is a useful commercial timber, light in colour, but 
with little or no figure, and thus cannot be classed as 
ornamental, although it is useful for carving and similar 
- art purposes. 

The seasoned timber often has white particles filling the 
cells of the wood, and these are sometimes so plentifully 
distributed that the planed surface has the appearance of 
having been filled, to a certain extent, with a substance 
like plaster-of-paris. When the timber is not sound this 
substance often accumulates in “ shakes ” and cracks of 
the wood as small opaque deposits, and in crystalline 
masses. Under the microscope these masses were seen to 
consist of needle crystals. 

The presence of some substance in “beech,” different 
from that of other native timbers, has previously been 
observed by saw-millers, and in a fetter from Mr. W. Smith, 
Of Tinnonee, New South 'Wales, be refers to this peculiarity 
as follows ; — “ Port Macquarie Beech contains something 
of a very cleansing nature. We have a planing machine, 
and, of course, it gets dirty, and stuck all over with sap 
and dust from tallow-wood and other hard woods, but aB 
soon as we have put through a few beech boards, wherever 
the sappy chippings strike, the ironwork of the machine . 
becomes clean and as bright as new.” 

Another saw-miller also mentioned that he had seen 
whitish deposits in “beech” timber, but thought them to 
be a fungoid growth. 

The first well-defined deposit of this substance came into 
the possession of the Technological Museum a few years 
ago, and as much work as possible was, at that time, 
carried out with it, a crystalline body being isolated, and 
its melting-point determined. About two years later a 
small quantity was received from another locality, and 
similar crystals were again isolated from it, and found to be 
identical in appearance with the first, and to melt at the 
same temperature. Through the kindly assistance of Mr. 
Breckenridge, a Sydney timber merchant, a portion of a 
beech log in a very unsound condition was recently obtained 
from which a few grms. of pure crystals were extracted, 
sufficient to enable a more extended -investigation to be 
undertaken. 

The crystals obtained from all the trees from the various 
localities were colourless, odourless, and tasteless, and were 
identical in crystalline form, in melting-point, in optical 
activity, and exhibited the same peculiarity in the melting- 
points of the substance when in either the crystalline or 
the„ amorphous conditions. From this it is apparent that 
the deposit is a common constituent in the timber of this 
species of Gmelina, and also that it is a definite chemical 
substance. It is possible that it may be characteristic of 
this tree, or perhaps peculiar ta the genus, and if so, its 
identification would become of some assistance towards 
correct diagnosis, especially as no other body appears, to be 
present in the deposit which might contaminate it, and 
thus interfere with the ready isolation and purification of 
the crystals. ' 

The peculiarity of this body in what appears to be perhaps 
an example of dynamic isomorphism in a natural chemical 

*• A Paper read before the Royal Society of New South Wales, 
November 6, 1912. From the Journal of the K.S. of New South 
Wales, 191a, xta., 187. 
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substance, shown by its varying melting-points under dif- 
ferent conditions, has made its study somewhat interesting, 
and, so - far as the material at disposal would allow, con- 
siderable work has been done with it. 

The following data will show how great were the 
differences between the melting-points of the crystals and 
those of the same substance after melting : — 

(a) When the crystals were prepared by crystallisation 
from alcohol, or from boiling water, they were quite 
anhydrous, and melted at 122° C M to a transparent resin- 
like body, without alteration in weight. This fused 
material was, at first, strongly electric, and had the power 
of attracting light particles of filter-paper, &c., very 
energetically. The melting-point of this glassy substance 
had, by fusion, been reduced to 62—63° Cm and so long as 
it remained In the glassy condition in the lump, the melting- 
point did not rise, even after many weeks, but if the fused 
substance was powdered the melting-point commenced to 
rise at once, and after a comparatively short time this had 
reached about 120 — 121°, but did not appear to revert 
quite to the melting-point of the original crystals. 

(i) When the fused substance was powdered and the 
melting-point taken at once, this powder melted at the 
same low temperature as the spangles of solid material, 
but if the temperature was continually raised, when this 
had reached to about ioo°, the melted substance became 
somewhat opaque, but reverted again to the transparent 
conditional the, melting- point of the original substance. 

(e) When the original crystals were boiled in water they 
softened and apparently fused at that temperature, and, 
when the solution had Income saturated, remained as fused 
globules or masses iu the boiling water, but soon solidified 
mtq a semi-crystalline condition when the water had 
sufficiently cooled, showing that complete fusion had not 
' taken place, because when fused by dry heat the mass 
always remained as a glass, and there was no sign of 
crystallisation during the many weeks it remained under 
observation. If, however, this glass was dissolved in 
alcohol it again readily crystallised from this solvent, and 
the crystals were also readily formed from water when the 
glassy form was boiled directly in the usual way. When 
thus re-crystallised, the melting-point of the crystals, both 
from the alcohol and from the water, had reverted to that 
of the original crystals, although the melting-point of the 
fused material from which they had been derived had only 
been 62 — 63°. 

(d) If the melted glassy substance was broken up into 
small spangles, but not powdered, these became, after 
several weeks, opaque and yellowish in colour. The melting- 
point of these opaque spangles had then considerably 
increased, showing that the tendency is to revert to the 
bigher melting-point in all cases, which may thus be con- 
sidered the stable condition. How many weeks or months 
it would take for the melted unbroken glassy lump to revert 
to the higher melting-point is not yet known, as sufficient 
time had not elapsed. So far, this has been found to be 
62 — 63°, and in one case three months had passed between 
the fusion of the substance and the determination of the 
melting-point. The method of observing the melting-point 
of the spangles was to place them on a thin glass microscope 
slide cover-glass, to float this on mercury, and to observe 
the melting of the spangles with the aid of a lens. At 
near the melting-point the temperature was only allowed 
to rise very slowly. 

The ready discoloration when bromine water was added 
to the saturated aqueous solution, with the formation of 
an insoluble bromide, indicated unsaturation, but this was 
not confirmed by an alkaline solution of potassium per- 
manganate, as the colour of very dilute solutions remained 
apparently unchanged for a considerable time, although 
eventually oxidation to dimethylprotocatechuic acid took 
place. . There appeared to be no alteration on an attempted 
reduction of the substance, when it was boiled with zinc 
in an acetic acid solution. The formation of the bromide 
was.also found to have been by substitution, because when 
bromine was added to a solution of the crystals in carbon 


tetrachloride, hydrobromic acid was evolved in quantity. 
Only one atom of bromine was introduced into the molecule 
by this method, and this was in the side-chain, as the 
bromine was readily removed by boiling alcoholic silver 
nitrates The bromide was practicallyan amorphous body, 
and attempts to crystallise it were not, successful, nor did 
it show a well-defined melting-point. 

One hydroxyl group was present in the side-chain, but no 
aldehydic group was formed even with mild reagents, the 
oxidation to a carboxyl group being direct. The action of 
concentrated halogen acids also indicated the presence of 
an alcoholic OH group, and bromine was introduced into 
the molecule when the substance was boiled in hydrobromic 
acid. The molecule contains two metboxy groups, and 
the acid formed by oxidation was veratric acid. 

Neither an aldehyde nor carbonyl group was detected, 
nor were indications for the presence of an ester or of a 
glucoside obtained. 

When fused with potash below 200° C., phenolic bodies 
were principally formed, but when the temperature was 
increased to about 225° the action became more energetic 
and the principal product was protocatechuic acid, a very 
small amount of a volatile acid being produced at the same 
time. The substance thus has a catechol nucleus. 

When more material shall be obtained attempts will be 
made to determine accurately the arrangement of the 
atoms in the side-cbain . The constitution of the remainder, 
or the molecule is shown from the results. 

The oxidation to veratric acid, the formation of proto- 
catechuic acid on fusion with potash, the presence of one 
or more asymmetric carbon atoms, together with the other 
reactions, suggest a structural formula for this substance 
in agreement with that of several bodies found in plants, 
all related to a dibydric phenol, the OH groups of which 
are in the 3 and 4 positions. 

The evidence so far obtained indicates that the crystal- 
line substance which deposits in the timber of Gmtlina 
Leichhardtii is new to science, and the name Gmelinol is 
proposed for it. 

v The molecule of gmelinol is Ci 2 Hi 4 0 4 and the formula 
may be arranged as follows : — 

c 4 h 5 o 2 


c 

HC/^CH 

HCsl COCH3 
OOCH3 

The exact positions of the atoms in the side-cbain have 
not been accurately determined, as they can be arranged, 
theoretically, in several ways. The one perhaps the most 
promising from genera^ reactions, particularly the red 
and green colorations given bjr the vapour" to pine-wood 
moistened with hydrochloric' acid, is to consider the side- 
chain as consisting of furfurane. This is attached to the 
nucleus by the carbon atom, tSfe double bond broken, 
the valency completed by one hydrogen attached to one 
8-carbon atom, and a hydroxyl group to the other. The 
alternative structure for furfurane with only one double 
linkage answers to requirements better than the usually 
accepted form. If this arrangement is eventually found 
to be the correct one, then gmelinol is dimethyoxphenyl- 
fl/ 3 '-hydro-oxyfurfurane, and has the following structure 
H 

HiC — Cv 

HO-U>° 

<1 H 


HC/ > CH 


Hd i COCH3 
COCH3 
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Analyses of the crystals gave the following results'-— 

°’ l8 H £“r ga « e °' 4444 «"»■ CO, and o-ro66 am. 
0 ! c ” 6 474 and H - 6:327 per cent. P 

5 H o r “r ga « e 0 0 ' 3740 « im - CO a P and 0 003 grm 
„ „ H »C ; C - 64-803 and H - 6 56-! percent 8 
C«H I4 0 4 contains C - 64-865 andV-^oy per cent 

S5SS^^i=S«WT5 
at tafiTJSiSrsi'.as 

Obtimi jp ?• ^ I2 "*4°4 ma y be assumed to be correct 

to* bele specific* rotation 

T™* omuuic m not aiconoi, yet, if this was deficient in « fiame lor faotil - 

ISShi? ™ an^s'ance! 1 * crja * a ^'"® and^amoqihou^con” 


are evident* . 

Vf Ji»n^?^ acteristic ^ aat , ure8 o{ gtnelinol may, for con- 
' wyatals ^o S “™^ “ follows :— Melting-point of 
N-»4t. „ I8? X3 * ' ? C ^ ; of fased substance, 62—63°. 

.Pnjms or plates from hot water. Moderately 
■?£££ - W b t 01 >‘"S. water, but little soluble in cold water 

“sofobfo 7n e£ v ec and be " zene - Insoluble in 
„ S ? b,bl . e . m nitr >c acid with yellow colour and 

sSSinrir f M dmi ^° C0I ?P 0und - Soluble in concentrated 
sulphuric acid with a deep red colour. Forms a dark 

brown amorphous substance when heated with hydrochloric 
rh, d ;™iJ ,peC -!f C r0tatl0 . n ta chloroform [ 0 } D i +I2 „“ 
Chromic acid in acetic acid produced dimethylprow' 
? t echuic ac,d (veratric acid) ; alkaline solution ot pout 

SL P H m £ n8ana H a 80 P roduce ® veratric acid. Potash 
fusion at about 225° gives protocatechuie acid. 

Experimental. 

wl?« n » e .min e i, p !f cea - 0f u raber f tom northern New South 
Wales a small hollow m the wood had become filled with a 
sohd crystalline mass, the greatest thickness of which was 

annett^'w th ^ £an f ? cb > buttheusual mode of occmrence 
frFwS ^ v * msmor ® or Ies s distinctly crystallised 
m rosettes. The substance was scraped off and boiled 
directly^ in water,, filtered boiling hot, the stem of the 
ftmnel being lightly plugged with cotton-wool. As the 
water cooled, well-defined crystals formed, which when of 
sufficient size, fell to the bottom of the vessel. This pro- 
. cedure was repeated three or four times, by which , time 
the crystals had become colourless and appeared to be 
pure. The usual method of preparation wK law the 
unsound timber into small pieces, divide along the “shakes ” 
and trim the sides with a chisel. The shavings so obtained 
were then heated in alcohol to dissolve the substance 
25? 1 ? , al . co ^° 1 dwougb cloth. Although itis Some- 
what soluble 10 hot alcohol, yet, if this was deficient in 

amOUnt. 9 nnan fifrr nf tVi. nnL.i. . 


wim mat remaining in solution, 

Hwh ? WaS deter , m ' ned b y separate purification. The 
alcohol was partly distilled off, and the remainder 
evaporated down to a small bulk which formed a crystal- 
L 1 ?® !" a ! 8 ° n cooling. These impure crystals were then 
dissolved in boiling water, a portion at a time, filtering 
and this P roce ss repeated until the crystal! 

were pure* 

The crystals as thus obtained from water were rhombic 
prisms or plates, and they polarised very well in colours. 
They were of a glistening nature, and had altogether a 
brilliant appearance. 6 

?*?? crystals were insoluble in petroleum ether, slightly 
soluble in ether and in benzene, somewhat soluble in hot 
alcohol, but not very soluble in cold alcohol. Thev 
were exceedingly soluble in chloroform and carbon tetra 
chloride, but from these solvents a varnish remained at 

several days 8 ° W yreVerted t0 the cr y &talline form after 

The crystals dissolved in boilipg water, but not verv 
readily, separating out again on cooling. The pure crystals 
required 1470 parts of cold water at 22 0 C. to dissolve one 
part of substance, and the purest crude material in the 
wood was only soluble 1 part in 1315 parts of cold water 
at the same temperature, indicating the comparative 
absence of soluble impurities associated with the crystalline 
deposit when m the wood J 

TM . . . 


wutu ui iuc wuoa. 

The aqueous solution of the pure crystals was quite forrmft^ nn^r ‘ • togeiner with thi 

k"-!- dtd - not .' edu = e Fehling’g solution, either before fimatfon for mS*OT H *' d °" °? idation ' is sufficient con 
after boiling m acid. An ammoniacal anlntinn r-r . on ,J . r * wo groups m the molecule 

(rynufi A nn..: r- 


reduce Fehling oovwuvu, cuuer Deiore 
or after boiling ■ w 1 acid. An ammoniacal solution of nitrate 
of silver was slightly reduced, on long boiling. No colora- 
tion was obtained with ferric chloride, and the usual 
reagents gave no precipitate, except a very slight one with 
basic acetate of lead. The crystals were insoluble in 
potash and in the alkalis generally, even on boiling 
except when the solution was sufficiently dilute to act 


... * Ubvvyccu 

aitions of the substance. 

=§ '©SfSSfsS?® 

onlZLT* Th/rneh'"" "T ° f 

srcatfB4ases4r a «= 

halogM acid made the resuita aoeWlMt^fti. a? " 

™ as srsTs^ss - r° s* -^ss 

quarter groups of OCfjf bm rhi. b ! °? e and tbtee - 
formation of Veratric ac^'o^oiridafi’rvn 0 ^.'^^.^!!? 1 . tbe 


ir \ T ^ uv - n 3 groups in the molecule 

WbeHafonmedby 
potash the following^ 
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boiled two hours had used 0*0756 grm. KOK. 0*41 grm. 
boiled one hour had used 0*084 grm. KOH. 
C«H*3(QCCH3)0 4 would require 0*0781 grm. KOH in 
the first instance, and 0*087 grm. KOH in the second. 
One hydroxyl group is thus indicated, and as this is not 
phenolic it must be in the side-chain. 

Bromide . — The bromide was formed by the addition of 
bromine water in excess to the saturated aqueous solution 
of the pure crystals. It was light drab in colour, and was 
not distinctly crystalline* When well washed and purified 
from ether it melted at about zoo°, darkening much at 
about go 0 , but the melting-point was not sharp. 

Determination of the bromine gave the following'results : 
—0*3435 gno. gave 0*2114 grm. AgBr m 36*2 per cent 
bromine. 0*1554 g fm - gave 0*0985 AgBr ** 26 9 per cent 
bromine. Ci2Hi 3 Br0 4 contains 26*58 per cent bromine. 
One bromine atom had thus been introduced into the 
molecule. When the bromide was boiled in alcoholic silver 
nitrate, a precipitate quickly formed ; the metallic silver 
was boiled out from this with dilute nitric acid, the residue 
washed, dissolved in ammonia, and precipitated again by 
nitric acid. The bromine atom was thus shown to have 
been introduced into the side-chain. 

Oxidation .— The crystals were dissolved in glacial acetic 
acid and chromic acid in the same solvent slowly added 
until in excess. The oxidation commenced at once with the 
evolution of heat, the flask was then cooled under the tap. 
A chromium salt, which appeared to Tie insoluble in glacial 
acetic acid, continued to form until tbe reaction was com- 
plete. This salt was filtered off through cloth, squeezed, 
and the solid cake thus obtained dissolved in water, in 
which it was readily soluble. The solution was then acidi- 
fied, extracted with ether, and after the removal of the 
acetic acid a solid acid remained. This was dissolved in 
dilute alkali, filtered, acidified, and the solution extracted 
with ether. The acid thus obtained was fairly soluble in 
boiling water but precipitated again on cooling, so that it 
could be easily purified. The acid sublimed unchanged. 
The melting point of the sublimed acid was the same as 
that of the acid obtained from water ; this was 180 0 C. (cor.). 
It was found to melt at identically the same temperature 
as a sample of pure veratric acid, nor was the melting 
point different when equal parts of the new acid and veratric 
acid were mixed together. The molecular value was 
determined by titration and agreed very well with that of 
veratric acid. 

When a very dilute alkaline solution of potassium per- 
manganate was added to a large quantity of a saturated 
aqueous solution of the crystals the colour remained per- 
sistent for a • long time ; it then slowly faded with the 
formation of the oxide of manganese; oxidation had thus 
taken place. The acid formed in this way was collected, 
purified by sublimation, and found to melt at tbe same 
temperature and to be identical with the acid formed by 
oxidation with chromic acid. It was thus veratric acid. 

It is apparent that oxidation of the side-chain had taken 
place in both instances, with the formation of dimethyl- 
protocatechuic acid. 

When oxidised with bichromate of potassium and sul 
phuric acid with the aid of heat, the action was too 
energetic, and most of the substance was destroyed by 
this method. 

Potash Fusion . — When the crystals were heated with 
potash at a temperature not exceeding 200° C. for one-half 
hour, the colour of the melted substance had become very 
dark, and phenolic bodies were largely formed. The odour 
of creosote was most marked. The melt was dissolved in 
water, and the solution repeatedly agitated with ether to 
remove the unaltered substance. The remainder was 
acidified, extracted with ether, and the ether evaporated. 
The residue was treated with a solution of sodium carbonate, 
to fixed tbe small amount of acid formed at the same 
time, and this solution again extracted with ether. The 
phenol thus obtained had a marked creosote odour, was 
but little coloured, was semi-solid, and practically insoluble 
in water. The alcoholic solution was coloured a bluish 
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green to dark green with ferric chloride, indicating its 
relation to the catechol group. 

A fresh portion of material was- fused with potash 
between 210° and 225° C. for one hour. : The action was 
more energetic at, this temperature,- with frothing and 
evolution of hydrogen. The melt was dissolved in water, 
when the creosote odour was again observed. The solution 
was acidified, and three-fourths distilled over, and although 
acid, yet the amount of free acid formed was very small 
indeed. The remainder was agitated with ether, the ether 
evaporated to dryness, the crystalline residue dissolved in 
sodium carbonate, and agitated with ether to remove the 
small amount of phenol. The alkaline solution was acidified, 
extracted with ether, the ether evaporated, the residue 
dissolved in water, and decolorised by boiling with animal 
charcoal. The crystals finally obtained were very soluble 
in water, melted at 198°, and gave all the reactions for 
protocatechuic acid. The yield of acid formed in this 
way was very good. 

In am indebted to my colleague, Mr. R. T. Baker, F.L.S., 
the Curator, for botanical information, and to Mr; Roughley 
for photographs. 


THE SCIENTIFIC WEEK. 

(From Our Own Paris Correspondent)* 

Fleas can Transmit Infectious Diseases. 

The flea has already been the object not only of male, 
dictions but also of serious allegations. Like many other 
insects, it is not content with victimising human beings, 
but it must also inoculate them with infectious getms- 
In a note presented to the Academy of Sciences of Paris, 
M. Laveran has indicated that all kinds of fleas do not 
offer the same dangers. The eminent hygienist has, how- 
ever, signalled most particularly the flagellant flea, which 
secretes in its intestine a very dangerous parasite. The 
flagellants also are sometimes to be met with in the dog. 
It results, from certain experiments made at the Pasteur 
Institute, by MM. Laveran and Francini, that mice have 
been infected by injecting into their peritoneum the con- 
tents of these parasites diluted in at little physiological 
water. .This had already been remarked in 1912 by 
Lafont, who had operated with a flagellum from the 
digestive .tube of a bug. M» Laveran has not stated 
whether men or dogs could be infected by the contact of 
these fleas, but the effect produced upon the mouse is 
sufficient to make us uneasy. So let us continue to fight 
against this troublesome insect and to destroy it every- 
where by all the means in our power, 

* ■ 

The Consumption of Paper. 

Paper may be divided into three great classes— fine, 
high-class, ordinary paper for current uses, and paper for 
folding. It is certain that the consumption of the higher 
classes of paper is increasing, but very slowly, and this 
industry will always find sufficient raw material forits require- 
ments, more especially as the scale of its prices is very 
elastic* The same cannot be said for the second class, 
that of paper for ordinary use ; that is to say, paper in- 
tended for daily uses, such as newspaper editions, pros- 
pectuses, and |enerally speaking for all printed and written 
matter. It is this consumption that is continually 
increasing, and whose needs and demands of paper are 
ever becoming more and more imperious. It is in order 
to fulfil these requirements, considerably increased by the 
use of rotary printing machines, with a large output, 
that the stationery industry has also been obliged to 
create paper machines of great width and great speed, 
which can turn out as much as forty or fifty tons of paper 
in twenty* four hours ; it is also for this kind of paper the 
forests are pillaged. When there is no longer a sufficient 
quantity of wood to be had, with what will these paper- 
mills be fed ? At that moment the only wood remaining 
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will be that obtainable from the annual growth of forests 
reserved and arranged for periodical cuttings* and the 
Stationery industry will have to share them with other 
industries. M.- Henry Montessus de Ballore, in his 
interesting technical work, tries to solve the question con- 
cerning the future resources in raw material of paper 
manufacture. He has drawn up a list of those materials 
of which the cellulose could be used for the manufacture 
of paper. 

Besides wood, to feed the paper-mills in the future, we 
have : Plants that grow spontaneously, bamboo, papyrus, 
alfa the refuse of various industries, rags, cables, cords, 
strings ; the refuse of spinning-mills, cotton, linen, hemp, 
jute, phormium ; the refuse of agriculture, wheat and rye 
straw, oat and rice straw, the stales of Indian-corn, and 
the refuse of the sugar-cane. . 

M. de Montessus de Ballore has specially studied each 
of these matters, their treatment, their yield, and the rise 
of the pastes obtained ; lastly, he has noted some plants 
that, at least for the present, appear to have only a very 
restricted future in the paper industry. 

' Variability of Nebula. 

The question of the variability of the brillancy is now 
discussed after having been considered as certain. Astro- 
nomer^ are to-day apt to look upon it as doubtful, and 
that pit account of the difficulty of conceiving the 
mechanism of Buch a variation, as much in the case of 
resolvable nebulae or masses of stars as in the case of non- 
resolvable or purely gaseous neublae. A nebula discovered 
by Hind Ip 1845, in the constellation of the Eagle, was 
considered as variable; quite recently, M. Borelly 
announced that at present it appears to be attaining a 
maximum state of brilliancy. M. Bigourdan shows that 
Tormer observations do not confirm the variability. He 
_ insists on, the interest of the fact noticed by M. Borelly, 
and op the importance just at present of the observation 
of the Hind Nebula, as this is just now very distinctly 
visible in instruments of average opening. 

The Aerial Gulf Stream. 

The Gulf Stream, when it leaves the Gulf of Mexico, 
enters the Atlantic with a speed of 8 kilometres an hour. 
It is 60 kilometres wide and 400 metres deep, and daily 
transports about 40 millions of milliards of calories. This 
enormous quantity of heat, of which it is almost impossible 
to obtain an exact idea, plays a fundamental role in the 
general climatology of the earth. Strangely enough it is 
this stream of hot water, exercising its temperate action 
on the coasts it waters, which is the direct cause of the 
existence of deserts. And this is how. Water is one of 
the bodies in which heat is the most easily preserved, and 
consequently the Gulf Stream even in high latitudes still 
keeps an enormous quantity of heat. The masses of air 
that rest on these hot waters are kept at a temperature 
higher than the surrounding temperature and form a 
veritable aerial gulf stream superposed over the marine 
current. But the aerial current is not like the marine one 
arrested by the mass of the continents. It continues its 
route above Europe, abandoning, in the form of rain, the 
enormous masses of Water it contains ; it is these abun- 
dant precipitations which feed the numerous lakes of 
Sweden, Finland, and Northern Russia. But, on account 
of the rotation of the earth, the aerial current turns first to 
the east, then inclines towards the south. It thus consti- 
tutes masses of dry cold air which give to the plains of 
Russia their principal meteorological character. As it 
draws nearer to the Equator the current is again warmed, 
but remains at the same time dry and without vapour ; its 
direction is then north-east, and it is in the state of a 
drying wind that it blows over the regions it crosses. It 
is the origin of the band of deserts of Turkestan, Arabia, 
Sahara^ which are to be- found bn its return route. After 
having left the Continent, the aerial current, thanks to 
the trade-winds, links itself on again to its starting point, 
the Gulf Stream, thus looping its circuit after having, like 
everything else, done much good and much evil. 


Electromagnetic Waves. 

The laws governing the propagation of radio-telegraphic 
signals in the atmosphere during the day and 'during the 
night are still but imperfectly known, and the develop- 
ment of aeronautics has enabled us to gather some 
interesting information on this subject. The signals grow 
weaker as the distance increases, but one of the points to 
be examined is to know how the height above the ground 
influences this problem ; in other words, are the signals 
affected by a weaker density, a lower temperature, and by 
the intense ionisation of the high regions of the atmos- 
phere. M. G. Lutz has given several results obtained in 
utilising a balloon of 1680 cubic metres, with a circum- 
ference of 45 metres. The autenna was formed by a 
metallic wire of zoo metres long hanging under the 
basket. Daring the experiments made in the night, the 
balloon covered a distance of 120 kilometres at an average 
altitude of 1277 metres. It was found that the intensity 
of the signals received decreased when the distance-in- 
creased, but that this weakening is not proportional to the 
square of the distance ; it varies as the power 1*96 of the 
distance and when far from the starting station, as the 
power 0*88. At an equal distance it is remarked also that 
the signal is so much the weaker as the balloon is higher. 
To be more precise on this point, a second ascension was 
made, the balloon then rising to a height of 6500 metres. 
At this height, the intensity of the signals equalled what 
riiey would have had on the earth at the same distance 
from the station- These results are worth being con- 
firmed and completed, for the question is still but very 
incompletely known, and up till now the experiments have 
been insufficient. 


NOTICES OF BOOKS.. 

Studies in Valency. By F. H. Loring. London : 

Simpkin, Marshall, Hamilton, Kent, and Co;, Ltd. 

In this little book certain relations between the combining 
powers of the elements are shortly discussed, and some 
new lines of experimental work are suggested-^ The 
valencies of some of the elements which are specially 
interesting, such as vanadium and bismuth, are treated in 
detail, and a chapter is devoted to the consideration of 
electricity as a conditioning agent in chemical changes, 
and another to modern theories of atomic structure based 
upon experiments in molecular physics. The author has 
evidently carefully studied the literature of theories of 
valency, and he shows much skill in stating briefly the gist 
of an argument and ingenuity in pointing out the directions 
in which fruitful“research may possibly be undertaken. 


Laboratory Methods in Agricultural Bacteriology . By F. 
Lohnis, Ph.D. Translated by William Stevenson, 
B.Sc., N.D.A., N.D.Di, and J. Hunter Smith, B.Sc., 
N.D.A., N.D.D. London : Charles Griffin and Co., 
Ltd. 1913. 

The need of such a work as this in the English language 
has long been felt by agricultural teachers and students, 
who have found considerable difficulty in devising and 
satisfactorily carrying out the practical work in bacteriology 
which is an essential complement of the study of the theory 
of the subject. The technique of bacteriology is first 
described, and clear directions are given for preparing 
culture media and isolating and examining bacteria. The 
use of only comparatively simple apparatus is recom- 
mended, and sources of error to be avoided, and the pre- 
caution which must be adopted to ensure successful work 
are repeated pointed out and emphasised. The application 
of general methods to dairy, manure,, and soil bacteriology 
is then described in detail. Tables are given for the 
identification of bacteria, and. the question of laboratory 
equipment is shortly discussed. . The book is sure to 
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THE CHEMISTRY OF THE RADIO • ELEMENTS.* 

By ALEXANDER FLECK, B.Sc., 

Assistant ia the Department of Physical Chemistry, Glasgow 
University. 


The fact that it is impossible to separate some of the 
radio-elements from some one or other common element 
is not a new one. Welsbach has attempted to separate 
thorium and ionium, Herschfinkel and Hevesy and Paneth 
have tried radio-lead (radium D) and lead, Hahn and 
Boltwood radio-thorium and thorium, Hahn thorium X 
and mesothorium-x, Marckwald and Soddy raesothorium-i 
and radium, and Marckwald and Keetman uranium X and 
thorium, but in none of these cases has it been found 
possible to separate one element from the other once the 
two had been mixed together in solution. It was to be 
expected, therefore, that similar cases would exist among 
the shorter-lived radio-elements, and it is proposed to 
describe briefly the experimental methods that have been 
employed in . examining the chemical nature of these 
substances. 

In the first place it has to be noticed that, as a rule, we 
have to find the chemical nature of unweighable quantities 
of material. To give two examples, the amount of 
uranium X in equilibrium with 50 grms. of uranyl nitrate 
is as much as can be conveniently worked with, and this 
quantity weighs only 10 -9 of a grm. In the case of 
radium A this quantity is far too large and 10- grm. i6 
ample for most purposes. It is therefore evident that the 
chemical nature of these bodies must be worked out in 
the presence of what is really an impurity of many 
thousand times the actual weight of the radio-element 
present. 

The first step in the determination of the chemical nature 
consists in finding what known element our radio-element 
most resembles. This is done by making a mixture of 
three elements in solution— two ordinary elements which 
can be easily isolated and the radio-element. The two 
elements are then separated and each portion tested under 
the electroscope, when it will usually be found that the 
radio-element is definitely associated with one or other 
portion. For instance, if we have a solution of thorium B, 
iron, and calcium, and ammonia is added to the solution 
the thorium B will be found to be precipitated with the 
iron. By a number of such experiments it can be shown 
that thorium B must belong to the first, second, or third 
group of metals, and by a similar process, say, with a mix- 
ture of copper and iron, the third group is eliminated and 
it must belong to the first or second. Sometimes it 
happens that the radio-element does not identify itself 
solely with either of the common elements, as when we 
separate a mixture of iron and uranium containing meso- 
thorium-2, but divides itself between the two, but as a 
rule by proceeding in the manner indicated it is possible to 
say that the radio-element resembles in a general way one 
of the common elements, as, for example, radium E and 
bismuth. The second step is to find whether this resem- 
blance amounts to an identity or is merely a similarity, as 
polonium and bismuth. It is well known that if a mixture 
of polonium and bismuth is heated strongly the first 
fractions to volatilise are richer in polonium. The method 
then consists in making a mixture of the radio -element 
and the common element, to which the former bears most 
resemblance, and submitting the mixture to some frac- 
tional treatment, the exact nature of which is, of course, 

* A contribution to the discussion on “ The Radio-elements and the 
Periodic Law," in SectionJB, British Association, Birmingham, 19x3. 
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dictated by the nature of the common element. In the 
case of thorium B, which was known to resemble lead, a 
quantity of lead chloride which had been crystallised from 
a solution containing thorium B was ' volatilised in a 
vacuum, and thus divided into fractions in the order of 
their volatilities. Successive measurements of the activity 
of these fractions were taken over a period of twenty-four 
hours, and thus the relative quantities of thorium B in 
each one obtained. The quantity of lead in each was then 
estimated by the usual gravimetric process, and in this way 
the activity per grm. of lead in each fraction was obtained, 
and it was found that for any one experiment this quantity 
was constant within the limits of experimental error. In 
all such cases 3-rays were used to determine the quantity 
of the radio-element present, and the common element was 
there in such small, quantities, usually spread out in a thin 
layer, that the absorption of the /8-rays by it was negligible. 
By such methods the following results were proved 

z. Uranium X and radio-actinium are chemically iden- 
tical with thorium. 

2. Radium C, thorium C, actinium G, and radium E are 

chemically identical with bismuth. 

3. Radium B, thorium B, and actinium B are chemically 

identical with lead. 

4. Thorium D and actinium D are chemically identical 

with thallium. 

Mesothoiium-2 was the first case that was met with in 
which it was impossible to find a resemblance to a common 
element, and when its analogy with actinium was sus- 
pected special methods had to be devised for the measure- 
ment of the latter element, since it itself is rayless and since 
it has not been possible to obtain it free from other matter. 
Mesothorium-2 was separated from a strong raesothorium 
preparation in solution, by the precipitation of zirconium 
hydroxide, and this small quantity of material added to an 
acid solution of actinium contained in lanthanum. The 
actinium had been freed a very short time previously from 
radioactinium and actinium X, and was therefore rayless. 
The solution thus obtained contained mesothorium 2, 
actinium, zirconium, and lanthanum, of which only the 
first gave 3-rays. The solution was then fractionated, and 
during the two following days 3-rays were measured, and 
thus a measure of the quantity of mesothorium-2 in each 
fraction was obtained. In the course of two to three 
months the actinium had grown radioactinium and actinium 
X, which in turn had grown actinium D, a 3 -ray-giving 
body, and the measure of the activity then was a 
measure of the amount of actinium present. In this way 
it was found that the ratio of mesothorium-2 to actinium 
was constant. 

The second case when no resemblance with a common 
element was found was radium A and polonium. In this 
case to measure radium A and polonium when both were 
present, use was made of the difference of the ranges 0 f 
the a-particles coming from these substances. To obtain 
quantitative information regarding the identity of the two, 
the only way that was found possible was to deposit both 
simultaneously on gold, platinum, silver, or copper plates. 
In every experiment it was found that the ratio of polonium 
on any two plates was approximately equal to the ratio of 
radium A, Absolutely exact experiments were not possible, 
since the radium active deposit had to be dissolved from a 
magnesium plate, the solution thus obtained added to the 
polonium solution, the deposit obtained on the plates, 
which had then to be washed and dried, and sufficient 
readings for each plate had to be taken, all within seven 
or eight minutes from the instant of the withdrawal of the 
active deposit from the emanation. 

The last part of the work concerns the chemical nature 
of uranium X*, which has recently been discovered by 
Fajans and Gohring, and which has a period of half value 
of x*x minutes. This body is not precipitated as sulphate, 
but otherwise is very easily precipitated, and this is in 
complete agreement with what one might predict from its 
position in the V. a family of the Periodic Table. It 
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would be 'expected also that this substance should be 
volatile in the presence of hydrofluoric acid, since tantalum 
fluoride— a volatile body — is more volatile than the corre- 
sponding salt of niobium. However, it was found to be 
absolutely non-volatile, but it must be remembered, to re- 
peat an observation made in Nature some time ago in a 
different connection, that whereas Mendeleeff made his pre- 
dictioris by interpolation, in this case it was necessary to 
extrapolate, and thus some uncertainty is introduced. The 
general similarity of Uranium X 2 to tantalum is shown by 
Hahn and Meitner’s experiment, that if a solution of 
uranium X is filtered through a layer of tantalum pentoxide, 
the uranium X 2 alone is adsorbed. 

One point that may be referred to is the relation between 
the radio-elements and the rare earths. The question may 
be asked : Is it not possible that the so-called non-separ- 
able elements, e.g, thorium, radiothorium, ionium, uranium 
X, and radioactinium, stand to one another in the relation 
of a rare earth group, and if that was so could we detect 
the fact ? The electroscope gives us a means of detecting 
minute variations in the concentration of the radio-element, 
and when no alteration in concentration was found, after 
ten successive precipitations within. a limit of experimental 
error of about 4 per cent, the experimental evidence shows 
that these radio- elements are not analogous to the rare earths. 
By rearranging the Periodic Table, as has been done by 
Werner* it has been possible to find a place for all the rare 
elements, but in no system that has been put forward yet 
would it .be possible to get ther thirty-eight radio-elements 
- into the last series. No provision is made in the ordinary 
Periodic Table for bodies having the same atomic weight 
but different properties, such as we have in the radio- 
elements, e.g. t tnesothorium-2 and radiothorium. These 
bodies have the same atomic weight, but can be separated 
from one another as easily as iron from calcium. Finally, 
our chief evidence for the existence of a number of rare 
earths is differences in their spectra, while the spectra of 
non-separable radio- elements are believed to be identical, 
although it must be remembered that there is only the one 
case of thorium and ionium where this has been proved. 
These considerations show that we are not dealing with 
substances similar to rare earths, and that there is no 
analogy between the two cases. 

It is to be noticed that in all cases in which the non- 
separable elements are common elements these latter all 
have atomic weights of over 200, and occupy one or other 
of the last twelve places in the Periodic Table. 

In conclusion, in addition to the results already given, 
we have the following, obtained by special methods 

5. Mesothorium-2 is chemically identical with actinium. 

6. Radium A is chemically identical with polonium. 

7. Uranium X? has a chemical nature peculiar to itself. 

Although these results are often put in an apparently 
negative form — that thorium B is non-separable from 
lead, &c.— this is not a negative statement, but is merely 
a convenient way of stating that these radio-elements have 
characteristic chemical properties and can be separated 
from any of the other eighty or so elements. 



THE ACTION OF AN ALKALINE NATURAL 
WATER ON LEAD.* 

By J. F. LIVERSEEGE and A. W. KNAPP. 

The water supply of Birmingham is gathered chiefly in 
Wales. The water is slightly alkaline : it does not ap- 
preciably dissolve lead (absence of u plumbosolvency ”), 
but unless treated it corrodes or “ erodes ” bright sheet 
lead. To prevent any danger from this action, a small 

* Reed before the British Association (Section B), Birmingham 
Meeting, 19T3. 


preportion of powdered chalk is added to the water in 
Wales. This treated water flows to Birmingham through 
an aqueduct seventy : three miles long. 

Lead Pipes . — For these experiments a series of lead 
pipes was connected with the supply and analyses of the 
water made over a period of five years. Hundreds of 
samples were also taken from consumers’ pipes and from 
lengths of lead pipes closed with . corks. For short 
periods the total lead dissolved from the pipes increased 
with time, but different lengths of the same pipe showed 
considerable variation. As a rule a pipe becomes, with age 
less sensitive to the action of the water, but the rate of 
this change varies greatly with different pipes. Treat- 
ment of 'new pipes with a dilute solution of potassium 
permanganate gave them a considerable power of 
resistance to the action of the water. 

Sheet Lead . — Many experiments were made on the 
sheet lead “ erosion ” test, and for practical purposes a 
duration of one day is preferred to the seven or fourteen 
days suggested by Dr. Houston. We find that erosion is 
due to the action of oxygen in the presence of water. 
The amount of lead eroded is affected by the distance from 
the lead to the water surface, is generally proportional to 
the area of the surface of the lead exposed, and does not 
depend on the volume of the water. 

With untreated water carbon dioxide up to one per cent 
by volume produced little effect on the amount of erosion ; 
when two or more per cent of carbon dioxide is present 
erosion no longer occurs, for the liquid remains clear, but 
lead is dissolved, in amount much less than that removed 
by erosion. Given sufficient oxygen, the alkalinity of the 
water is the principal factor determining the amount of 
erosion. The use of (a) lime to prevent erosion was not 
found satisfactory, the presence of three to nine parts per 
100,000 of water reduced the erosion, but smaller or 
larger quantities were of little, if any, use. Four parts 
per 100,000 of (h) calcium carbonate gave protection, and 
as little as two parts per xoo,ooo of (c) calcium bicarbonate 
were sufficient to practically prevent erosion. Filtration 
through sand had little effect on the action of the water on 
lead. No evidence was found of a seasonal variation in 
the action of the water on lead, though the colour and 
amount of organic matter varied considerably. 


DIRECT DETERMINATION OF 
THE STEATITE OR TALC -FACING ON RICE. 

By E. W. T. JONES, F.I.C. 

The following is a simple and expeditious way of doing 
this, and is independent of any variation in the natural 
ash of rice : — 

Put 5 grms. of the rice into a 150 cc. squat beaker, 
pour on to it, say, 20 cc. of ether, and agitate for a few 
minutes ; pour this off into an 80 or 100 cc. beaker con- 
taining a cc. or so of water, and evaporate the ether 
off on the top of the water-oven. Allow the ether to 
evaporate from the rice, then add to it about 15 cc. of 
cold distilled water, and agitate ; pour off into the other 
beaker, and repeat four or five times till the water comes 
away almost clear ; allow these washings to stand all 
night, then the nearly clear supernatant liquid can be poured 
off, leaving the steatite associated with a little fine rice 
behind ; transfer this by means of a wash-bottle (I use 
methylated spirit to facilitate evaporation) to a weighed 
platinum dish, evaporate to dryness, ignite, and weigh ; 
this gives the amount of steatite or talc-facing. 

The first treatment with ether removes any oil which 
may tend to retain the facing, and the subsequent water 
dissolves the glucose fixing the same. ‘ 

Wolverhampton, September 16 , 1913 
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Chemical Effects of Polarised Light. 


A NEW METHOD FOR THE DETERMINATION 

OF THE MOLECULAR WEIGHT.OF STARCH. 

By CECIL L. HORTON. 

The general formula for starch is given as (CgHioOs)#, but 
if we assume the compound to be a chain of dextrose 
molecules, built up by condensation with the elimination of 
water, we arrive at the formula \(CeHizOe)n^- (»— i)(H a OH 
(“ Hollemann’s Organic Chemistry ”). If n is large the 
difference in the molecular weights obtained is very small ; 
ifn»4i. 

(CgHioOj^i m 6642, 
|{C6Hia06)4r - 4o(H a O)|- «* 6660, 

and difference *= i per cent. 

If therefore the hydrolysis starch — ^ dextrose can be 
completely carried out without the production Of other 
substances, 1 molecule of starch will create n molecules 
of dextrose with the absorption of (ri - 1) molecules of 
water. The molecular weight of starch becomes— 
f(i8o»)~ (» ~i)x8] « x8fe« + x), 

that of sugar being x8o and water 18. 

If therefore W grms. of, starch give rise to W* grms. of 
dextrose, then— 

W : x8fe» + x) » Wi : ni8o. 

- ' . Wn 180 m 18 Wife n + 1) i 

»(ioW-9Wj) +W X . 

. nm Wx 
* * . , 10W-9W/ 

Therefore by determining the weight of sugar obtained 
from, a given weight of starch the value of n can be found. 
The number is of course a whole number, and by sub- 
stitution in the formula [M] »x8few4-i), the molecular 
weight can be found. 

The writer some months ago endeavoured to obtain the 
value of », but was unable to discover a suitable catalyst, 
the ordinary alkali and acid obtainable causing the forma- 
tion of a brown humus in sufficient quantity to render 
the observations worthless. This question is still under 
consideration. 


‘.THE ESTIMATION OF CHLORINE IN RAG 
FLOCK. 

By ALBERT E. PARKES, F.I.C. 

The estimation of chlorine in rag flock is now an 
undertaking which many analysts are called upon to 
perform, and methods have already been recommended 
by Richardson and Jaffe (Joum. Soc . CAm. Ind., 1913, 
p. 402), and Black (Analyst > 19x3, p. 409). 

Since the Rag Flock Act came into force in July, 1912, 
the writer has examined a large number of samples from 
various sources, and at the outset devoted some time to 
devising a suitable process for the chlorine estimation. It 
was very early found that the gravimetric method applied 
to the aqueous extract was unreliable owing to the pre- 
cipitation of other substances with the Bilver chloride, and 
the direct volumetric method could only be used when the 
solution was colourless. As most flocks contain soluble 
dyes this occurs but seldom. Finally it was found that 
the best results were obtained by evaporating the aqueous 
extract to dryness, heating to destroy organic matter, and 
titrating the chlorine with standard silver nitrate solution. 
The complete method now adopted is as follows : — 
Fifty grms. of the well-mixed sample is weighed out, 
placed in a large beaker with about 500 cc. of distilled 
water, and allowed to digest at laboratory temperature for 
three to four hours. It is then thrown on to a Buchner 


funnel in which a circular piece of fine metal gauze has 
been fitted. By means of the filter-pump the flock is 
drained, pressed dry by hand, and washed on the funnel 
with successive quantities of xoo cc. of water, draining 
and pressing between each washing, until xooo cc. of 
extract has been obtained. This is finally passed through 
a dry filter to free it from flocculent matter. 

For the estimation, quantities of 100 cc. each of this 
solution, representing 5 grms. of flock, are transferred to 
white porcelain, dishes and evaporated to dryness. The 
dry; extract is heated sufficiently to just char the organic 
matter, cooled, a little water added and a few drops of 
potassium chromate solution, and the chlorine titrated 
with silver nitrate solution of the same strength as used 
in water analysis (x cc.=* 0*001 Cl). The final solution 
need not be filtered as the charred matter does not 
interfere with the end e -point of the reaction, A minute 
quantity of pure lime may be added to the extract before 
evaporation to prevent loss of chlorine during the subse- 
quent beating, but this is unnecessary if the heating is 
stopped short of actual ignition. 

This method has been found to give accurate results 
when known quantities of sodium chloride have been 
added, and concordant results in duplicates. 

In the case of unwashed flocks made from rags and old 
clothes it is advisable to add to the first water some 
suitable germicide, such as pure phenol. 

Stepney, E, 


THE CHEMICAL EFFECTS OF POLARISED 
LIGHT. 

By E. G. BRYANT, B.A., B.Sc. 

In many parts of the world, more especially in tropical 
regions, there is a widespread belief in the deleterious 
effects of moonlight on fish, and to a lesser degree on 
meat intended for food. This belief, is by no means con- 
fined to sailors, fishermen, and other superstitious or 
ignorant persons. Many doctors are convinced of its 
truth— it has been officially given as the cause of death in 
at least one South African inquest ; I have received some 
most trustworthy statements of the ill-effects produced in 
persons who had partaken of fish that had been so ex- 
posed. There are also closely allied beliefs as to the 
danger of sleeping with the tropical moon shining full on 
the face, the effects of moonlight on seeds, on growing 
plants, and the rising of the sap in wood. 

It seemed to me that a possible explanation of these 
phenomena, supposing them to be true, might lie in the 
well-known fact that the light of the moon, being reflected 
light, is more or less polarised. I examined all the 
authorities at hand, but could find no reference to any 
work carried out on polarised light with reference to its 
chemical effects. 

I therefore made an endeavour to test for any such 
effects, and this short note embodies the results I have 
been able to obtain. For one or two experiments I had 
the use of a 200 candle-power Osram lamp, but the others 
received only light from a 32 candle-power carbon- 
filament lamp. The light was polarised by means of a 
pile of seven sheets of plate-glass, backed with a silver 
mirror and placed at the correct angle. I hope to be able 
to continue the work with the larger lamp, as, it is evident 
that no decisive results can be obtained without a fairly 
powerful beam of light. 

The most marked results were obtained from fish. If 
two slices, cut from the same fish, were hung, one in the 
direct light, the other in the polarised beam, the latter 
invariably began to decompose before the former, though 
the temperature of the polarised beam was several degrees 
lower than the direct light. These . experiments were 
carried out with the large lamp. Tests were arranged 
I with the small lamp on meat* jam’, cane-sugar solution 
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and several kinds of seeds. The sugar showed absolutely 
no change ; of the others, none could be called decisive, 
but whenever any difference wa9 observable it was always 
in favour of the polarised light. 

Grey Institute! 

' Port Elizabeth, South Africa. 


THE ACTION OF FINELY . DIVIDED NICKEL 
ON NITRIC OXIDE. 

By R. S. FELGATE, 

From thermodynamic considerations it might be expected 
that nitric oxide would be decomposed at ordinary ^ tem- 
peratures when brought into contact with a suitable 
.catalyst. 

- ■ It is well known that finely-divided nickel when heated 
brings about the decomposition of the gas, and it has been 
found that cokernut charcoal cooled to the temperature of 
liquid air produces the same effect, yielding as final pro- 
ducts carbon dioxide and nitrogen {Gray, “Ueber das 
Atomgewicht des Stickatoffa,” Inaugural Dis., 1907). 

It has now been found that the gas can be catatytically 
decomposed by finely-divided, nickel suspended in hot 
water, the products being nitrogen and nickel oxide. 

In a specially constructed glass apparatus pure nitric 
oxide, obtained by the fractionation of the liquefied gas 
and free from higher oxides, was caused to circulate 
through hot water containing in suspension finely- divided 
nickel, prepared by the reduction of the dry precipitated 
hydroxide in an atmosphere of hydrogen. The nickel was 
rapidly converted into the oxide, and the circulating gas 
on analysis was found to contain 20 per cent of nitrogen. 
After the experiment the filtrate from the suspended 
nickel was found to contain traces of ammonia (the 
amount found was no more than could correspond to the 
hydrogen occluded on the nickel), but since no appreciable 
amount of nickel was present in it and since the gas after 
the experiment contained no hydrogen, the possibility of 
the action from the presence of higher oxides is excluded. 
A similar experiment with colloidal nickel prepared from 
nickel electrodes by Bredig’s method gave no result, but 
.a third experiment with another sample of reduced nickel, 
prepared as described, confirmed the first result. 

The action appears to depend upon the state of 
aggregation and method of preparation of the nickel 
catalyst, and further investigation of this point is proposed. 

University College, London. 

THE EFFECTS OF SULPHATES ON THE 
DETERMINATION OF NITRATES. 

By W. P. KELLEY, - 


soils, frequently contain various Salts. Among these are 
the chlorides, carbonates, and sulphates. The effects of 
chlorides and carbonates on the determination of nitrates, 
have been studied in detail, especially the former ; but the 
fact that the phenoldisulphonic reagent contains free sul- 
phuric acid, which upon neutralisation gives rise to 
sulphates, has caused chemists to neglect to study the 
effect of sulphates. 

Recently, Lipman and Sharp (Univ. Cal . Pub, Agr . 
Sci., I., No. 2, pp. 21 — 37) published some investigations 
on this subject in which chlorides, carbonates, and sul- 
phates were studied. They found, in common with 
previous studies, that chlorides caused an apparent loss of 
nitrates, but, contrary to previous observations, carbonates 
have no effect. They further found that considerable loss 
of nitrate took place upon evaporating a nitrate solution 
containing sodium sulphate. The addition of dry sodium 
sulphate to the dry nitrate residue, however, occasioned 
no loss of nitrate. From these observations the claim is 
made that sulphates cause a loss of nitrate in this deter- 
mination, not by interfering with the phenoldisulphonic 
acid reaction, but bjj the, expulsion of nitric acid during 
the time of evaporation on the water-bath. Hence they 
conclude that nitrate determinations in solutions containing 
sulphate must be made by the use of other methods. 

As above stated, soluble sulphates are frequently present 
in soils. In addition it is a common practice to employ a 
solution of alum as a coagulating agent in order to secure 
clear soil solutions. While it is' true the use of alum as a 
coagulating agent may well be objected to for other 
reasons, as pointed out by Lipman and Sharp, the sug- 
gestion that sulphates in general oause a loss of nitrate 
during the time of evaporation merits further study. The 
more especially is it important that this subject be investi- 
gated, since in the numerous nitrification studies now 
being carried on in many parts of the world, ammonium 
sulphate is often used as a source of nitrogen, and there- 
fore soluble sulphate is bound to occur in the water 
extracts in which the nitrate determinations are usually* 
made. ,4 

For some time the writer, at the suggestion of Mr. 8. S.f 
Peck, of the Hawaiian Sugar Planters* Experiment Station 
has made use of calcium sulphate as a coagulating agent 
in the determination of nitrates in Hawaiian soils. This 
material has proven to be a most efficient coagulating 
agent with the abnormal soils of the Islands, often being 
found to be far more effective than calcium oxide or car- 
bonate. In fact, the last named compounds cause a 
deflocculation in some of the heavy upland soils, while 
calcium sulphate brings about* rapid coalescence of the 
finely divided particles, thus effectively aiding in securing 
a clear solution. On account of the extensive use that 
has been made of calcium sulphate in this laboratory it 
became necessary to test the effect of this compound on 
the nitrate determination. The results proved to be so 
out of harmony with the conclusions reached by Lipman 
and Sharp that a study of some of the more common 
sulphates was also undertaken. 


Introduction . 

As is well known, the determination of nitrates in the 
sanitary analysis of water is generally made with the aid 
of the phenoldisulphonic acid reagent. During recent 
years this reagent has found extensive application in soil 
investigation, particularly in studies on nitrification. The 
chemistry of the reactions involved in this determination 
has been extensively studied, and, as shown by Chamot 
and’Pratt {foum, Am . Chem . Soc ., xxi., 922 ; xxxii.,630 ; 
xxxiii., 366), the yellow colour that is produced depends 
upon the formation of the tri-salt of the phenoldisulphonic 
acid. It is not the purpose of this paper, however, to 
discuss the chemistry of this reaction, out rather to present 
some data bearing upon the effects of sulphates on the 
nitrate determination. 

tf|tural waters, as well as the solutions obtained from 


Experimental, 

The nitrate solution used in this work was prepared by 
dissolving in distilled water potassium nitrate at the rate 
of 250 parts of nitrogen per million, and portions of the 
solution containing the amounts of nitrogen shown in the 
subjoined tables were taken in all of the determinations 
reported in this paper. The sulphates were employed in 
solution prepared by dissolving 1 grm. in 1 litre of dis- 
tilled water, and varying amounts were added to the nitrate 
solution, as shown in the tables. After evaporating on a 
water-bath, and cooling, the residues were treated with 
2 cc. of the freshly prepared phenoldisulphonic acid re- 
agent, allowed to stand five minutes, diluted to about 
30 cc., and the colour developed by carefully adding 
strong ammonia until alkalinity was produced and a per- 
manent colour obtained. After diluting to 250 cc., aliquot 
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portions were then used "for making comparisons in a 
colorimeter; with a 'standard nitrate solution prepared in 
the same way. A11 determinations were made in duplicate. 
- Thef results follow 

Effects of Sulphates on the Determination of Nitrates . 

(0-275 mgrm* Nitrate Nitrogen Used in each 
Determination). 



Na 2 S 0 4 . 

KaSO* 

M2SO4. 

(NHdaSO*. 

CaSO*. 

Sulphate' 

Nitrate 

Nitrate 

’ Nitrate 

Nitrate 

Nitrate 

- added. 

N found. 

N found. 

N found. 

N found. 

N found. 

Mgrm. 

Mgrm. 

Mgrm. 

Mgrm. 1 

Mgrm. 

Mgrm. 

None 

0*275 

0*275 

0*275 

0*275 

0*275 

1*00 

0*275 

0*280 

0*272 

0*237 

0*270 

5*00 

0*265 

0*270 

0*277 

0*203 

0*270 

10*00 

0*225 

0*210 

0*270 

0*235 

0*273 

20*00 

0*180 

0*265 

0*275 

0*225 

0*273 

40*00 

0*140 

0*260 

0*277 

0*225 

0*280 


nitrates, 10 mgrms. having been found to expel practically 
all of the nitric nitrogen present. The loss was due ter 
expulsion of nitric acid, as was shown by passing the 
vapours through a dilate caustic potash solution. Similar 
results were also obtained with other bisutphates. There- 
fore, acid sulphates, as might be expected, have the power 
of setting free nitric acid from nitrates during evaporation 
on the water -bath . 

The expulsion of nitric acid by acid -sulphates ought to 
be preventable by the addition of caustic alkali or car- 
bonate. Experiments on this point showed Suc& to be the 
case, if sufficient carbonate be added tp the solution to 
completely convert the acid sulphate into normal sulphate. 
In the following series of experiments sodium carbonate 
was added to solutions containing different sulphates, and 
these then added to the nitrate solution, evaporated,, and 
the determination completed as usual* The results are. 
shown in the following table : — . 


It will be seen from the above data that when any con- 
siderable amounts of sodium, potassium, or ammonium 
sulphate were added considerable loss of nitrate took place, 
whereas neither calcium nor magnesium sulphate occa- 
sioned any loss. It will also be seen that the losses of 
nitrate from solutions containing sodium sulphate were 
roughly proportional to the amounts of sulphate present, 
and that, important losses were sustained amounting to 
practically 50 per cent of the nitrate originally present 
when the larger amounts of the sulphate were used. On 
the whole the losses from potassium or ammonium sul- 
phates were also proportional to the amounts used, but not 
so great as in the-case of sodium sulphate. 

The fact that neither calcium nor magnesium sulphate 
produced any effect on this determination, while the other 
sulphates caused losses of nitrate, led to a farther investi- 
gation of the question. A new solution of sodium sulphate 
was prepared and used in the same way as above outlined. 
The results proved to be decidedly different from those 
previously obtained, the loss of nitrogen being very slight 
in any case. Subsequent trials showed it to be difficult to 
secure concordant results when sodium, potassium, or 
ammonium sulphate was employed, and that only when 
practically the same conditions of evaporation are main- 
tained, such as the rate of evaporation, temperature, &c., 
were the results identical. 

Lipman and Sharp hold that the loss of nitric nitrogen 
takes place during the time of evaporation, and consider 
the loss to be due to the expulsion of nitric acid, brought 
about by the combined action of heat and the sulphate 
radical. Theoretically, at the temperature obtained on the 
water bath no actidn should take place if the sulphate 
radical be completely combined in the normal sulphate 
combination. It was suggested, therefore, that probably 
the sodium sulphate contained small amounts of the acid 
sulphate, or that hydrolysis" took place to a limited degree, 
resulting in the formation of small amounts of the acid 
sulphate. 

With the view to throwing some light on this point 
varying amounts of sodium bisulphate were added to por- 
tions of the nitrate solution, evaporated, and the determi- 
nations completed as usual* 


Effects of Sodium Bisulphate' 


NaHS 0 4 added. 
Mgrm. 

None 
/ 1*00 
- 5*00 
ro*oo 
20*60 
40*00 


Nitrate N added. 
Mgrm. 
0*275 
0*275 
0*275 
0*275 
0*275 
0*275 


Nitrate N found. 
Mgrm, 
0*275 
0*195 
0*047 
0*003 
0*003 . 
0*005 


It will be seen that the acid sulphate under the conditions 
of these experiments can cause a relatively large loss of 


Effects of Sodium Carbonate on the Loss of Nitrate N, 


Sulphate 

added. 

Mgrms. 

Sodium 

carbonate added. 
Mgrm. 

Nitrate N 
added. 
Mgrm. 

Nitrate N 
found. 
Mgrm. 

None * . . . 

— 

None 

0*275 

0*270 • 

Na 2 S 0 4 . „ 

20 

None 

0*275 

0*185 

Na 2 S 0 4 

20 

20*00 

0*275 

0*277 

K3SO4.. .. 

20 

None 

0*275 

0*240 

K2SO4 . . • • 

20 

20*00 

0-275 

0*280 

(NH 4 )aS 0 4 .. 

20 

None 

0-275 

0-190 

(NH&S04- 

20 

20*00 

0*275 

. 0*270 

NaHS 0 4 .. 

20 

None 

0*275 

0*006 

NaHS 0 4 .. 

20 

20*00 

0*275 

0*280 

None •• .. 


20*00 

0*275 

0*282 . 


From the above data it is shown that sodium carbonate 
may prevent the loss of nitrates brought about by different 
sulphates just as would be expected if the. loss is caused 
by the liberation of nitric acid. 

In this connection it should be stated tjbat Lipman and 
Sharp were unable to prevent the loss of nitrates occasioned 
by sodium sulphate by the addition of sodium' carbonate/ 
In the experiments reported above, however, the loss of 
nitrate during evaporation was entirely prevented 'by the 
addition of sodium carbonate. The experiments, on this 
point have been repeated several times, and in no instance 
was any important loss of nitrate observed when an exces«[ 
of sodium carbonate had been added to the solution.’ 
Indeed it seems difficult to believe that nitric , acid could 
be volatilised and expelled from a carbonate solution under; 
the conditions usually obtaining in this determination. v 1 

It is furthermore ox interest that no loss of nitrate was 
observed from the use Of sodium carbonate alone. As 
was pointed out by Chamot and Pratt-fyoKw. Am . Chew. 
Soc., xxxiii., 25) carbonates may occasion slight losses of 
nitrates, due to mechanical causes such as effervescence 
produced by the reaction of the phenoldisulphonic acid 
reagent on the carbonates. If sufficient caution be observed, 
however, such losses may become negligible. 

The data submitted in this paper indicate that the 
making of broad generalisations from specific instances 
may be entirely unwarranted. The fact that sodium sul- 
phate (supposed to be none other than the normal sulphate) 
causes a loss of nitrate nitrogen, does not justify, thef 
sweeping conclusion that the sulphate radical in. any iite 
organic combination would act in the same way. Although 
the evidence is of an indirect nature, the above data been* 
to justify the conclusion that losses of nitrate during, 
evaporation in the presence of. sulphates are probabl# 
referable to acid sulphates which were either, originally, 
present in the solution or perhaps formed 1 by hydrolysis, 
during the evaporation process. - The latter View seems 
the more tenable, since losses took place only ' in /the 
presence of the sulphates that most easily give rise to the 
bisulphate. — Journal of -the American Chemical Society 
xxxv., No. 6, \ 
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A METHOD FOR THE QUALITATIVE ANALYSIS 
OF THE ZINC GROUP.* 

Bv RICHARD EDWIN LEE, ROY H. UHLINGER, and 
' * FRANK O. AMON. 

Introduction . 

The investigation reported in this paper is a continuation 
of the work reported in a previous paper in which it was 
pointed out that “ although it is well known that many of 
the methods which are generally used in qualitative 
analysis need revision, apparently very little time has been 
devoted to-the systematic study of their relative effective- 
ness. It would seem, therefore, that any investigation 
Which comprehended a detailed study of qualitative 
methods with particular reference to their accuracy in 
detecting small amounts of the elements in the presence of 
large amounts of any or all of the elements, and for the 
purpose of developing and formulating more reliable pro- 
cedures, would be of considerable value to the analytical 
chemist. ,, (“A Method for the Qualitative Analysis of 
the Calcium Group,” Richard Edwin Lee and F. L. 
Mickle, Orig. Copt. 8 th Intern. Cong. Appl . Chetn ., i., 
257, 27$ » Chem. Abstr., 191a* vi., 20, 3240 ; Chem . Ztg., 
I$I2, xxxvi., iso*-) 

The putpose of this investigation, however, was the 
experimental survey of only those methods which are most 
frequently employed in the precipitation and separation of 
* the metals of the zinc group, namely, zinc, manganese, 
nickel, and cobalt. 

As in the investigation to which reference has been 
made, “ it was hoped that the result of such an examina- 
tion would render possible the selection of the best of the 
proposed methods and enable the formulation of the con- 
ditions best adapted to securing the desired end. As the 
work progressed, however, and larger discrepancies 
among the recommended procedures than had been 
anticipated were noted, it became obvious that although 
some methods ought to be revised, others ought to be 
rejected aiid new ones substituted, if possible.” 

Although an effort has been made to formulate such 
methods as will enable the analyst to estimate the approxi- 
mate amount of the elements present, care has been 
exercised in the selection of the final procedures to adopt 
only those which may be executed with facility by the 
average worker. 

The results of the investigation are reported in the order 
of their dependence. For convenience in presenting data, 
the paper has been divided into three parts : “ Precipita- 
tion of the Group,” “Analysis of the Group,” and “ Sum- 
mary:” Under each of the first two parts there is first 
presented a “ General Discussion,” in which the reasons 
for rejecting certain procedures, and adopting others, are 
given. This is followed by a record of the “Test Experi- 
ments ” which were performed to test the accuracy of a 
given process. Next there is presented the “ Procedure 
and Notes,” - in which, the various details of the adopted 
procedure are submitted and briefly discussed. 

The abreviations used in the cross references may be 
explained as follows:— G. D. is used for General Dis- 
cussion ; P. for Procedure; N. lor Notes; T. E. for Test 
Experiments. 

Part I. — Precipitation of the Group : (a) General Discus- 
sion; (b) Test Experiments ; (c) Adopted Procedure; 
Notes. 

(a) General Discussion . — With respect to the original 
precipitation of the members of this group, schemes of 
* qualitative analysis differ as to whether this group and the 
I preceding group (the Iron Group) should be precipitated 
w separately by the successive addition of ammonium 
hydroxide and ammonium sulphide, or whether these 
ireagents should be added together so that all the elements 
use two groups may be obtained in a single precipitate. 

‘V * * Journal of the American Chemical Society, xxxv., No. 5. 


I Authors are about evenly divided on this question of pro* 
cedure. (Those in Group I. suggest the precipitation of 
I the Iron Group with the Zinc Group ; those in Group II,, 
a separate precipitation for each group. Group I. : “Qua!. 
Chem. Anal.,” Noyes, A. A.; “Qual. Anal.,” Dennis 
and Whittlesey ; “Qual. Chem. Anal.,” Noyes, Wm. A. ; 
“Qual. Chem. Anal.,” Treadwell, F. P. ; “Qual. Chem. 
Anal.,” Stieglitz, Julius ; “Qual. Anal,,” Baskerville and 
Curtman; “Anal. Chem.,” Menschutkin, N.; “Qual. 
Chem. Anal.,” Perkin, F. M. “Group II, : “Qual. Anal.,” 
Bottger, W. ; “ Qual. Chem. Anal.,” Tower, 0 . F. ; 
“Qual. Chem. Anal.,” Newth, C,; “Qual, Chem. Anal,,” 
Bailey and Cady ; “Qual. Anal.,” Morgan, W. C.;. u Qual. 
Anal.,” Gooch and Walker; “Qual. Anal.,” Hill, 
Arthur E. ; “Anal. Chem.,” Long, J. H. ; “Qual. Chem. 
Anal.,” McGregory, J. F.) 

Either method has its advantages as well as itB disad- 
vantages. When the two groups are precipitated simul- 
taneously, the problem of the analyst is exceedingly diffi- 
cult, if large quantities of many of the metals of the two 
groups are present, and especially so if but traces of only 
one or two of the members are present. Again, zinc, 
aluminium, and chromium cannot be completely separated 
from manganese and iron by alkali hydroxide (Ebler, E., 
Z. Anal . Chem., xlvii., 665-667; cf. Chem . Abs., 1909, 
iii., 294 — 5), the reagent usually employed for this separa- 
tion when the two groups are precipitated together. 
Finally, the colour changes which occur during tie preci- 
pitation of either group and which frequently supply indi- 
cations as to the presence or absence of certain metals, are 
partially or wholly obscured when the two groups are 
precipitated simultaneously. 

The objections usually urged against the precipitation of 
each group separately is that it is difficult to effect a com- 
plete separation of the two groups. This difficulty may 
be nearly overcome by avoiding the use of an unnecessary 
excess of ammonium hydroxide when precipitating the 
iron group j or the more elaborate formate, benzoate, or 
basic acetate methods may be used. If, the latter method 
is employed, phosphates are removed duifeig the regular 
course of the analysis. Finally, the separate precipitation 
of the groups renders the analytical jproblem less complex. 

It has seemed advisable, therefore, to adopt the method 
of precipitating the iron and zinc groups separately. 

The next problem presented was the determination of 
the most reliable group precipitant*, Ue., whether am- 
monium polysulphide, ammonium monosulphide, , dfc 
hydrogen sulphide should be used. An examination 0%* 
many of the recommended schemes of analysis revealed" 
the fact that the majority of authors prefer to precipitate 
the group by use of the reagent “ ammonium sulphide.” 
The. work conducted m this laboratory, however, indicates 
that precipitation is most satisfactorily accomplished, by 
hydrogen sulphide. Ammonium polysulphide, (NHaWS#, 
was rejected for two reasons : First, the sulphides of some 
of the members of the group, especially nickel sulphide, 
are markedly soluble in this reagent ; second, its presence 
in the filtrate (from this group) imparts a deep yellow 
colour and in the subsequent analysis results in the separa- 
tion of sulphur on standing or heating. 

Ammonium monosulphide, (NH 4 ) 2 S, as the group pre- 
cipitant yielded fairly satisfactory results. However, the 
following objections may be offered to its use: First, 
nickel is very frequently precipitated in the colloidal con- 
dition ; second, the shelf reagent, unless freshly made, is l 
a constant source of difficulty, as the monosulphide is f 
readily oxidised in the presence of air to the polysulphide, 
thus: , r s r 

2(NH 4 ) a S + 0 ->.(NH 4 ) 3 S# + 2NH3 + H* 0 . 

Therefore, if a large excess of the reagent is used it is 
practically equivalent to using the polysulphide. 

The method of passing hydrogen sulphide, H a S, into a 
weak ammoniacal solution containing the metals of this 
group presented no new difficulties and practically elimi- 
nated the difficulties attendant upon the use of either one 
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of the two other precipitants. The dissolving of the 
nickel sulphide is entirely prevented and nickel is seldom 
precipitated in the colloidal condition. 

: It would seem, therefore, that the method of precipi- 
tating the group with hydrogen . sulphide is to be pre- 
ferred, especially so when nickel is likely to be present. 
By the procedure outlined in this paper (see Procedure I.) 
it is easily possible to precipitate as well as detect 0*0005 
gem. of any of the metals of this group. 

(b) Test Experiments (see Note). Series I. — Difficulties 
Encountered in Attempting to Precipitate Nickel by 
Ammonium Polysulphide or Monosulphide. 

(Note. — The record of the “Test Experiments and 
References ” is presented before the adopted procedure is 
reported. Conclusions drawn from the results obtained 
in the Test Experiments are incorporated in the “ Procedure 
and Notes.) 

After a few trial experiments with (NH 4 ) 2 S* this reagent 
was rejected as a possible group precipitant because of its 
solvent action on nickel sulphide. 

When large or small amounts of the pure salts of nickel 
were used in the test experiments, the complete precipita- 
tion of the nickel by the use of ammonium sulphide was 
’ found, to be, almost impossible. The filtrate invariably 
had a brown colour in each case. When it was boiled 
for five or six minutes, shaken thoroughly, and then filtered, 
it usually came through colourless. The amount of nickel 
In the filtrate apparently increased with the amount of 
(NH 4 ) 2 S used and the length of exposure to the air. 

Lecrenier ( Chetn . Ztg 1889, xiii., 431 — 449), and 
Villiers ( Compt . Rend 1894, cxix., 1263) have shown, 
however, that nickel can be completely precipitated as 
NiS —the filtrate remaining colourless — with freshly pre- 
paredJNH^S in the absence of air. The results obtained 
by men indicate that, in those cases to which 

reference has been made, the brown coloured filtrate is 
due to the presence of a polysulphide. The composition 
of this brown coloured filtrate, however, is probably not 
definitely known. It may be colloidal nickel polysulphide 
or it may be ammonium sulphonickelate, (NH 4 ) 2 NiS 3 . 
Antony and Magri ( Gazx, Chim . ItaU t 1901, xxxi. [2 J # 
265) prepared NiS 4 by evaporating the brown coloured 
filtrate in the absence of air. 

Ah the experimental work relating to precipitation of 
the group with ammonium polysulphide or monosulphide 
, showed that these reagents as possible group precipitants 
should he rejected. 

Series II. — Completeness of Precipitation of Zinc, 
Manganese, Nickel, and Cobalt in an Ammoniacal Solu- 
tion with Hydrogen Sulphide. 

In the following series of experiments the amount of 
the metal in the form of a chloride was dissolved in dis- 
tilled water and diluted to 25 cc., 5 cc. of 5N HC1 was 
added, after which the solution was made slightly alkaline 
with 5N NH 4 OH. Precipitation from both cold and hot 
solution was tried, 1 

' ■ 1 t A* Zinc . 

0*6003 grm. Z n (as ZnCla) gave no precipitate. 

0*0004 grm, Zn (as ZnCU) gave no precipitate but the 
solution became turbid. 

0*0005 grm. Zn (as ZnCl 2 ) gave a distinct precipitate 
after 1— 2 minutes which coagulated perceptibly. 

o*ooz grm. Zn (as ZnCl 2 ) gave heavy fiocculent preci- 
pitate. 

0*200 grm. Zn (as ZnCl 2 ) gave large precipitate at once 
and precipitation was complete in 2—3 minutes. 

B. Manganese . 

0*0063 grm. Mn (as MnCl 2 .4H 2 0) gave no precipitate. 

0*0004 grm. Mn (as MnCl 2 .4H a 0) gave no precipitate 
but the solution became turbid. 

0*0005 grm. Mn (as MnCfe^HaO) gave a distinct pre- 
cipitate. 

0*001 grm. Mn (as MnCl 2 .4H 2 0), a distinct precipitate 
was obtained after 1—2 minutes. 


0*200 grm. Mn (as MnCl 2 .4H 2 0) gave a heavy pre- 
cipitate at once and precipitation was complete in 
2—3 minutes. 

C. Nickel . 

0*0001 grm. Ni (as NiCl 2 .6H 2 0) gave only a slight 
colouration. 

0-0002 grm. Ni (as NiCI 2 .6H 2 0) gave a distinct pre- 
cipitate which coagulated perceptibly. 

0*0003 grm. Ni (as NiCl 2 .6H 2 0) gave a distinct pre- 
cipitate. 

0*0004 firoi. Ni (as NiCl a .6HaO) gave a distinct pre- 
cipitate. 

0*0005 grm. Ni (as NiCl 2 .6H 2 0) gave a distinct pre- " 
cipitate. 

o-ooi gim. Ni (as NiCl 2 .fiH 2 0) gave a heavy pre- 
cipitate at once. 

0*200 grm. Ni (as N»CJ 2 .6H 2 0) gave a heavy precipitate 
at once and precipitation was complete in 2 — 3 
* minutes. * 

D. Cobalt, 

o’oooi grm. Qo (as GoCl 2 .6H 2 0) gave no precipitate 
but solution became turbid. 

•- o*ooo2 grm. Co (as CoCI 2 .6H a O) gave a distinct pre- 
cipitate. 

0*0003 p? m - Co (as CoCl 2 .6H a O) gave a distinct pre- 
cipitate. 

0:0004 grm. Co (as CoC 1 2 .6H 2 0) gave a distinct pre- 
cipitate. 

0*0005 grm. Co (as CoC 1 2 .6H 2 0) gave a distinct pre- 
cipitate. 

o*ooi grm, Co (as CoC 1 2 *6H20) gave a heavy precipitate 
at once. 

0*200 grm. Co (as CoC 1 2 .6H 2 0) gave a heavy precipitate 
at once. Precipitation was complete in a— 3 
minutes. 

This series of experiments shows that quantities as small 
as 0*0005 grm. of either Zn, Mn, Ni\ot Co are precipitated 
in 2—3 minutes. It is evident, therefore, that the 
method outlined in Procedure I. provides for a practically 
complete precipitation of the members of the group. 

(c) Procedure Adopted and Notes , Procedure I. To the 
neutral acid solution (or the filtrate of Group III.) con- 
taining the elements of the Zinc Group, add 5N NH 4 OH 
until the solution reacts slightly alkaline. Warm the 
solution, pass H 2 S into it for five minutes, shake the 
mixture and again warm it. Filter at once. Test the 
filtrate with H 2 S to ascertain whether precipitation is 
complete* If the filtrate has a dark brown colour the 
presence of colloidal nickel sulphide is indicated. This 
difficulty may be overcome by boiling this filtrate for 5— 10 
minutes. This operation coagulates the precipitate, and 
therefore prevents it from passing through the filter. The 
nickel sulphide may then be filtered without further diffi- 
culty. Wash the group precipitate immediately and 
thoroughly with an aqueous solution .of H a S. Proceed 
with the analysis without delay, as the moist sulphides of 
nickel and cobalt are easily oxidised. 

- Notes, 

(1) If (NH 4 ) 2 S is used to precipitate tbe group, ttmus 
be freshly prepared, as it oxidises in the presence of ai 
to ammonium polysulphide, in which it has been shown 
that NiS is soluble (see .T. E., Series I.). The use of a 
large excess of the reagent (NH 4 ) 2 S is equivalent to -the 
use of ammbnium polysulphide. 

If hydrogen sulphide is passed into the solution which 
is made slightly alkaline with .5N NH 4 0H all of the 
difficulties enumerated are overcome ana no new diffi- 
culties are presented. ' » - 

(2) A large excess of ammonium hydroxide is to be 
avoided when the solution is made slightly alkaline pre- . 
paratory to its treatment with HaS, as the excess will be 
converted into (NH 4 ) 2 S and probably into (NH 4 ) 2 S*. 
On the other hand great. care nw$t ho exercised to keep 
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the solution slightly alkaline in reaction during the pre- 
cipitation with H 2 S. 

(3) It has been shown (T. E., Series I.) that the brown 
coloured filtrate is due to the presence of (NH 4 ) 2 S#, 
which exerts a solvent action upon NiS. This colloidal 
nickel salt may be coagulated by boiling and shaking and 
then removed by filtration. 

(4) Precipitations from cold ammoniacal solutions were 
as satisfactory as those from warm solutions if the 
amounts of the metals were greaterthan o*ooi grm. 

(5) The precipitation of the metals of this group is 
practically complete (see T. E., Series II.). 

(To be continued^ 


ON THE 

PREPARATION AND PROPERTIES OF THE 
AMMONIUM SALTS OF SOME ORGANIC ACIDS.* 

By LeROY McMASTER. 

Most of the ammonium salts of organic acids described in 
the literature consist of a molecule of the ammonium salt 
combined with a molecule of the free acid in thecase of 
monobasic acids, while, in the case of dibasic acids, the 
ammonium salt described is generally an acid ammonium 
salt. They were usually prepared by neutralising an 
aqueous solution of the acid with ammonium water or 
ammonium carbonate, and the solution allowed to evapo- 
rate to crystallisation. Many of the salts thus formed also 
contained water of crystallisation. 

In attempting to prepare some diammonium salts by the 
above method, Reiser and McMaster {Ant. C hem. Joum., 
xlix., 84) always obtained the acid salts. They then dis- 
solved the organic acids in absolute alcohol or ether and 
conducted into the solution a stream of dry ammonia gas. 
White crystalline salts were precipitated. In this manner 
they prepared the ammonium salts of fumaric, maleic, 
mesaconic, and citraconic acids, which, upon analysis, 
proved to be the diammonium salts. Ammonium salts of 
malonic acid and o-phthalic acid were also prepared, but 
were not analysed. 

I have continued this work on the dibasic acids, and 
have prepared the neutral am.monium salts of malonic, 
succinic, malic, tartaric, o-phthalic, and w-phthalic acids. 
The method was applied also to the preparation of the 
ammonium salts of some monobasic acids— propionic, 
isobutyric, palmitic, benzoic, and cinnamic.. Some of the 
properties of these ammonium organic salts have also been 
studied. All of the acids used were obtained from Rahl- 
baum, except the tartaric acid, which was Baker’s analysed 
product* 

Ammonium MalonaU. — Finkelstein (Liebig's Ann. Chem 
cxxxiii., 338) attempted to make the neutral ammonium 
salt of malonic acid by adding an excess of ammonia water 
to an aqueous solution of** the acid, and allowing the mix- 
ture to evaporate over lime. The liquid lost ammonia, 
and finally became acid. The acid ammonium salt crystal • 
lised out* I have prepared the neutral salt of malonic acid 
by the method described by Reiser and McMaster, but 
with some difficulty. If ammonia gas is conducted into 
an ethereal solution of the acid until no further precipitate 
is formed, the salt will be found not to be neutral. 
Analysis of two samples of the salt thus prepared gave 
respectively 16-65 per cent and 16-62 per cent of nitrogen. 
The acid ammonium salt of malonic acid contains 11-57 
per cent of nitrogen, and the neutral salt 20*29 per cent 
nitrogen. It is thus evident that each of these prepara- 
tions was a mixture of the acid ammonium salt and the 
neutralt salt. In this experiment dry ammonia was con- 
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ducted into an ethereal solution of 5 grms. of maloniq acid 
for about one half-hour. However, if the ammonia is run 
into a solution of 5 grms. of malonic acid for about three 
hours and allowed to come in contact with the precipitated 
salt, the neutral ammonium malonate is formed. The 
salt thus prepared is a white crystalline powder, not deli- 
quescent but readily soluble in water* The aqueous 
solution & neutral. The salt, on analysis, gave the 
following results : — 

N calculated for CH 2 (C 0 2 NH 4 J 2 . . . * 20*29 

Found — I *. 20*3 

II . .. 20*26 

The first nitrogen determination was made by the Dumas 
method, the second by the Rjeldahl method. 

Ammonium Succinate.— Berzelius states in his Lehrbuch 
der C hemic that the salt which results from the evaporation 
of a neutral solution of ammonium succinate is an acid 
salt. By adding an excess of ammonia to a solution of 
succinic acid and allowing the liquid to evaporate, Doepping 
( Liebig's Ann. Chem., xlvii., 253) obtained a salt that was 
easily soluble in alcohol, and not deliquescent. He con- 
cluded that he had a neutral salt. Fehling (Ibid., xlix., 
154) found that the neutral salt could not be so easily pre- 
pared, and that the salt obtained by the method of 
neutralisation and evaporation is either an acid salt or a 
mixture of the acid and neutral salts, especially if ammonia 
is used in excess. He obtained the neutral ammonium 
salt by adding to basic lead acetate an excess of a solution 
of neutral ammonium succinate and evaporating in a 
vacuum over sulphuric acid the mother-liquor. As soon 
as the mass was mostly crystallised out, it was yyashed with 
a little water to remove traces of lead, pressed between 
filter-paper, and dried at 40— 50°. Fehling thus Shined 
the neutral ammonium succinate in crystalline form. 

Dry ammonia gas was tun into an alcoholic solution of 
succinic acid, and a white crystalline powder was formed 
which was not deliquescent in the air but. dissolved readily 
in water. The aqueous solution was neutral to sensitive 
litmus-paper. The salt is only very slightly soluble in 
alcohol, and was washed on the filter with alcohol and 
ether. The salt can also be prepared by conducting the 
ammonia into ah ethereal solution of succinic acid. The 
salt prepared in absolute alcohol gave, on analysis, the 
following results : — 

N calculated for (CH 2 C 0 2 NH 4 ) 2 . . . . 18*42 

Found — 1 18^6 

II 18-38 

Prepared in ether 

N found 18*38 

Ammonium Malate.— No record can be found of the 
preparation of neutral ammonium malate. The acid 
maJtates have been made and extensively studied by Pasteur 
(Liebig's Ann . Chem., lxxxii., 331) and Bremer (Ber., 
xiii., 352). When ammonia gas is run into an alcoholic 
solution of malic acid, there is first formed a white muci- 
laginous substance which soon changes to a crystalline 
powder. Analysis proved this salt to be a mixture of 
ammonium acid malate and the neutral malate. The 
neutral salt was prepared by passing the gas into a solution 
of 5 grms. of the aid for several hours, the salt filtered off 
by suction, washed with alcohol and ether, dried in a 
desiccator, and then placed in a dry flask, filled with am- 
monia, and tightly stoppered. The flask was shaken at 
intervals, and portions taken out from time to time and 
tested for neutrality. It was found necessary to allow the 
salt, prepared as described above, to stand in contact with 
the ammonia for three days in order to become neutral. 
The compound thus prepared was very slightly deliquescent, 
and dissolved readily in water. Determinations of nitrogen 
by the Rjeldahl method gave 
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N calculated for . . . . i6*66 


Found — I . . . . 16*64 

II 16*63 


Ammonium Tartrate . — Tartaric acid was dissolved in 
absolute alcohol and ammonia gas passed into the solution 
until a portion of the salt on being dissolved in water 
showed a neutral solution. When the ammonia was first 
passed in a white curdy precipitate formed. This soon 
changed to an amorphous powder which, as soon as 
neutral, was filtered by suction on an alundum crucible, 
and washed with alcohol and ether. The salt is not at all 
deliquescent, and is very slightly soluble in alcohol. 
Analysis gave the following result i— 


N calculated C^^eJNH^* 15*21 

Fohnd 15*19 


Ammonium o-Phthalate. — Marignac (Liebig's Ann, 
Chem ., xlii., 215) describes the preparation ot this salt by 
the action of liquid ammonia on the acid. This salt was 
precipitated from an alcoholic solution of o-phthalic acid 
by dry ammonia, filtered by suction on an alundum 
crucible, washed with alcohol and ether, and dried in a 
desiccator. It is a fine white powder, soluble in water, 
scarcely soluble in alcohol. The salt is not deliquescent. 


N calculated for CeH^COaNH^ . .. 14*00 

Found. ........ .. .. .. 13*98 

(To he continued}. 


THE SCIENTIFIC WEEK. 

(From Our Own Paris Correspondent), 

Toxic Fish with Venomous Milts. 

Although venomous fishes have long been known, what 
are much less known are those whose glands contain 
poisons capable of provoking poisoning, and that only at a 
certain period of the year. Since 1882 Russian and 
Japanese doctors have taken up this question, after having 
observed symptoms of poisoning after the ingestion of 
fish coming from the coast of Nippon and belonging to 
the species Tetradon and Orthagoricus . The toxins are in 
the head, liver, and especially the milts and roes of these 
fish ; while the flesh is absolutely inoffensive and may be 
consumed without the slightest inconvenience. The toxic 
effect seems to be specially localised in the ovaries and 
testicles of these fish, other species of which are to be 
found in the waters of the Cape and New Caledonia. The 
venomous matter does not exist on account of the putre- 
faction of these organs, which are toxic even when in an 
absolutely fresh state. Several observations of poisoning 
have been reported from the ingestion of certain fish ot 
Asiatic rivers, the glands of which as well as the flesh, 
when ence ingested, bring on gastro-intestinal troubles, 
collapse, and death. The flesh becomes inoffensive after 
cooking, whereas the eggs and the milt remain toxic after 
lying six months in alcohol. The toxin of the Tetradon is 
principally to be found in the ovaries, and this explains the 
frequency of the accidents during the spawning season in 
April and May., The toxin paralyses the animals experi- 
mented upon and appears to have a particular affinity for 
the bulbous centres. It does not seem to be an organised 
ferment nor an inorganic base. In fact all the searchers 
are agreed as to the seat of this poison ; the liver and the 
testicles are generally less toxic than the ovaries, and the 
muscles rarely contain any noxious principle. .Heat can 
destroy this toxin, hut the ebullition must be prolonged for 
three hours at least to obtain its perfect destruction. At 
the time of spawning there is normally a special morbid 
alteration that is the veritable cause of the poisonous nature 
of the glanduary organs of these fishes. The maximum 
of toxicity coincides with the maximum of the activity of 


the glands. This phenomenon is analogous to that ob- 
served in the muscles of overtaxed animals ; the muscles 
of hunted animals become real poisons. Up till now no 
poisonous fishes have been met with on the coast of France. 
The, accidents that have been observed in Europe after the 
ingestion of fish were due either to a state of putrefaction 
or to the bacillary infections of these animals. 

M. A. J. Albahary has made most interesting researches 
on this subject, but it would be interesting if analytical 
chemists were to try and determine in a precise manner 
the nature of this noxious and venomous principle in the 
glands. 

Dwarf Plants and Monstrous Flowers. 

M. J. A. Urbain, Professor of Chemistry at the Sor- 
bonne, has had the idea of making seeds germinate after 
having deprived them of their albumen. Thus, by his own 
will, he obtains monstrous vegetables. His work is re- 
turned in a paper read before the Academy of Sciences by 
the eminent Professor of Botany, M. Gaston Bonnier. 
Evidently the albumen of a seed is not its essential part ; 
albumen is only an alimentary reserve destined to feed 
the young plant until its radicle has become strong enough 
to seek for its food itself. But can the young plant do 
without this alimentary reserve ? M. J. A. Urbain shows 
th?t, if put to the test, it can do so, but not without 
suffering from the privation, M. Urbain’s experiments 
have been made with seeds of the Palma Christi, the poppy, 
&c. These seeds deprived of their albumen germinated 
like normal seeds, but produced dwarf, stunted plants with 
modified leaves and often monstrous deformed flowers. 
This research of M. Urbain goes to prove the possibility 
of creating monstrous plants at will. In the same way 
way the late Camille Daresle produced, at will, monstrous 
chicken by interfering with the normal evolution of the 
egg, either by varnishing a part of its surface, or by ex- 
posing it to a too strong heat, or by tormenting it in some 
other manner. 

The Microbe of Hydrophobia Discovered. 

A discovery of extreme importance, which will mark its 
date in the history of bacteriology, has just been made by 
Prof. Hideyo Noguchi, the learned Japanese who has 
made so many researches concerning syphilis. Noguchi 
has just simply discovered the invisible microbe of hydro- 
phobia. In an article just published in the Presse Medicals 
the learned Japanese describes the method that has enabled 
him to see the nucleated round or oval corpuscles that 
seem to be the infectious agents of hydrophobia. Galtier 
and Pasteur have shown that hydrophobia is infectious. 
Other learned men, as Remlinger, Volpino, Poor, Stein- 
hardt, have shown the filtrability of the virus of rabies, 
but the nature of the virus itself had remained unknown. 
It was in the beginning of 1912 that Noguchi undertook 
the culture of the virus of rabies. He has made about 
fifty series of cultures with the brain or the marrow taken 
aseptically from rabbits, guinea-pigs, and does to whom 
the virus of rabies had been transmitted. In these cultures 
he reproduces the tiny granulous corpuscles of the hydro- 
phobic viius which are to be found at the limit of micro- 
scopic visibility. The method employed to cultivate these 
infinitely small microbes and to render them visible is that 
which has been employed for the culture of the spirochetes 
of recurrent fever. The appearance of these corpuscles 
was sudden and abundant and of a duration of four or five 
days. These cultivated corpuscles do not look like 
bacteria but like protozoa. Noguchi has made his con- 
trolling experiments at the Rockefeller Institute of New 
York, where he has his laboratory. With the cultures 
containing these granulous corpuscles he has inoculated 
dogs, rabbits, and guinea-pigs, who all in a short time 
showed the typical symptoms of rabies. Prof. Noguchi’s 
discovery will throw a new light on the very obscure 
roblem of filtering microbes, and open new horizons to 
acteriological science. 
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Wireless Telrgraphy Stations. 

At the present moment there exist on the surface of the 
globe 230 radiotelegraphic stations open to the public; 
they are to be found in the following places Canada 32, 
England 25, Russia 22, Germany 20, Italy 20, Brazil 16, 
East Indies n, Spain 9, and France only 8. Over the 
different seas of the globe 1200 mercantile vessels are 
navigating provided with wireless telegraphy. Here 1 
again, France with go vessels comes far behind England 
(590) and Germany (253), The majority of French ships 
provided with apparatus for free communication belong to 
the two ports of Marseilles (46) and Havre (29). How- 
ever, it is to be remarked that Marseilles, although pos- 
sessing more than half the ships provided with wireless 
telegraphy apparatus, has, as yet, no central station, and 
from this point of view is tributary to the station of Sainte- 
Marie-de-la-Mer, from whence the radio-telegrams are 
transmitted by telephone. To indicate the development 
of this new mode of communication and the necessity of 
endowing Marseilles with a central station it suffices to 
give the number of messages received : 22 in 1908, 2393 
in 1910, 6151 in 1911, 8217 in 1912. These figures are 
sufficient without further comment. 

The Last Two Comets. 

M. Chauffardet, of Besanqon, has just made a study of 
the last two comets that approached our world in 1913. 
The last is quite recent. Russian astronomers took it for 
a planet of the eleventh magnitude, and thought they had 
made a fine discovery. It was, however, a false joy. It 
was an old acquaintance— a periodical comet that has 
come to visit us for the third time since 1889. Its 
periodicity is then only of eight years. This, for a comet, 
is but a very small orbit, which accounts for its. having 
been taken at first for a planet. The mistake is ex- 
plained by the presence of a very small nucleus with 
very distinct outlines, and which was visible before the 
appearance of the tail. 

The Olfactory Sense of Insects. 

A great number of facts of the life of insects can hardly 
be explained excepting by admitting a particularly powerful 
olfactory sense m these animals. The examples are 
numerous ; if, in an ant hill, an ant of the same species as 
those that inhabit it, but belonging to another swarm, 
tries to penetrate, it will immediately be expelled. Some- 
times the hypothesis has been supposed of a sort of lan- 
guage allowing each individual to make itself known, but 
deafness is general in the class of insects, and ants in par- 
ticular are absolutely deaf. So then there only remains 
the odour special to each swarm which appears to con- 
etitute a mode of identification. In the same way, when 
the corpse of a small mammiferous animal is becoming 
decomposed in a field, a legion of sylphs and necrophors, 
strangers to the immediate neighbourhood, coming some- 
times from a distance of several kilometres, arrive to lay 
their eggs there, guided, it would seem, merely by their 
sense of smell. It is also their scent which leads the sacred 
scarabeus to the excrements of herbivorous animals, of 
which it will make a ball in which to place its progeniture, 
&c. But is it really scent that guides the insect ? Very 
little is known on the subject; the only precise experi- 
ments are due to Fabre, the learned entomologist of 
Serignan, to whom are due those marvellous studies on 
the life of insects that he has so well related in his 
“Entomological M6moires.” The starting-point of these 
experiments was the sexual attraction in butterflies, well 
known to entomologists, which enables individual insects 
to meet in spite of the often considerable distance and 
difficulties of the way. Fabre enclosed females of different 
species of butterflies in a metallic trellis, and found that 
numerous males arrived. A remarkable particularity of 
these experiments was that one of the specimens studied 
bad very rarely been observed in the region. On the con- 
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trary, if the females were shut up under an hermetically 
closed glass globe the attraction ceased, but all objects, 
branches, stuff, paper, on which they had rested for some 
time was seen to be possessed of the same attractive pro- 
perties. Fabre has concluded from these results that a 
particular odour exists incapable of affecting our sense 
of smell, but which can be transmitted to a great distance. 
Although it is bold to generalise, it seems possible to admit 
that insects are endowed with a wonderfully strong olfactory 
sense which no other animal possesses. 

Ernest Solvay and Soda, 

The Jubilee of Ernest Solvay that has just been cele- 
brated in Belgium has drawn attention to one of the most 
important chemical industries— that of soda. J. B. Dumas 
said that the two greatest novelties of the nineteenth 
century were the steam-engine and artificial soda, which 
may be considered as the staff of chemical industry. A 
century ago soda was obtained by the calcination of certain 
plants, and Spain, who was the greatest producer, ex- 
ported into France more than 30 millions of soda. Butin X793 
the blockade closed all the French frontiers, and the want of 
Spanish soda was so strongly felt by French industry that 
the Republic made an appeal to all citizens who had 
establishments, or who had obtained patents, for obtaining 
soda from sea salt. Nicholas Leblanc’s process was seen 
to be the only practical one, and the inventor generously 
and patriotically made his invention public. This saved 
French industry, but poor Leblanc was ruined, and losing 
his wits through distress and poverty he committed suicide. 
Eighty years later 500,000 tons of soda, worth 80 millions 
of francs, were manufactured annually by his process ! It 
was accidentally in mixing carbonate of ammonia with 
sea salt, that Solvay noticed the formation of soda. He 
patented the process in 1861, but it was only in 1865, after 
the invention of the carhonator column, that the process 
became profitable and made the fortune of its inventor. 
In 1865 the factory of Couillet produced 400 kilogrms. of 
soda a day, 1500 kilos, in 1866, and 3000 in 1867. Since 
that time the production by the Solvay method, has steadily 
increased. In France, in 1875, the enormous factory at 
Dombasle was established, producing 250,000 kilogrms. a 
day. Then came the manufactories of Sandbach in Eng- 
land, of Wylen and Betnbourg in Germany, of Bereneski 
in Siberia, and Syracuse in America, which employ 800 
directors and 12,000 workmen. The Solvay factories pro- 
duce 1,700,000 tons of soda a year out of a total mundane 
consumption of 1,800,000 tons. Thanks to this process 
the price of soda has |one down from £$ a ton in i860 to 
24s. in 1868 and 10s. m 1882. 


NOTICES OF BOOKS. 


Water Purification and Sewage Disposal . By Dr. J. 

Tillmans. Translated by Hugh S. Taylor, M.Sc. 

London : Constable and Co., Ltd. 1913. 

This critical survey of modern methods of water purifica- 
tion and sewage disposal deserves a warm reception at the 
hands of sanitary authorities in England, who will find that 
in all respects it is thoroughly up to date. The purifica- 
tion of drinking water on the small and large scales is first 
discussed, and the advantages and disadvantages of dif- 
ferent methods are clearly and concisely exhibited. Various 
processes for water softening for technical purposes are 
considered in a short chapter. The purification of sewage 
by biological and other means is then described, and 
the disposal of industrial sewage is fully treated. The 
effluents of some thirty different industries are considered 
separately and in some detail, and the results of recent 
investigations are discussed, 
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tables Annuelles de Constants et Donnees Numinques de 
Ckimie , de Physique , et de Technologies (“Annual 
Tables of Constants and Numerical Data, Chemical, 
Physical, and Technological ”). Paris : Gauthier- 
Villaxs. London : J. and A. Churchill. 1913. 

Very few alterations have been found necessary in this 
second volume of numerical tables beyond bringing all 
information down to the latest possible date. The data 
included in the chapter on the Properties of Mixtures have 
now been distributed in suitabte places throughout the 
text, and in some cases English weights and measures 
have been replaced by those of the metric system. The 
explanations are usually in French, but the indexes and 
titles are printed in English, French, German, and Italian, 
and technical and collegiate libraries in these four.countries 
wiU find the book invaluable.. 


Forty-ninth Annual Report on Alkali , &c., Works . By 
the Chief Inspector. London : His Majesty's 
Stationery Office. 1913. 

The forty-ninth annual report on alkali, &c., works con- 
tains the detailed reports of the work of the district 
inspectors, together with a discussion of them by the Chief 
Inspector, - The number of registered works in the country 
shows a net increase of 9, ana on the whole the chemical 
industry exhibited great activity during the year 1912. The 
report also contains further details of the investigation of 
the behaviour of oxide of iron daring fouling and revivifica- 
tion, which was considered at some length in the preceding 
report. ' - 


The Cane-sugar Factory. By Frederic J. Scard, F.I.C. 

London : The West India Committee. 1913. 

This little book provides, at a very moderate price, a brief 
guide to the processes of milling, clarification, filtration, 
&c., employed in a cane sugar factory. It is written in 
the form of question and answer, and the study of it will 
excellently prepare the beginner for the use of more 
advanced works. While no attempt is made to go deeply 
into scientific principles, the . practical methods employed 
are clearly outlined, and a complete glossary of the terms 
used in cane-sugar practice is given, together with some 
useful numerical tables, including a concentration table 
showing the percentage of water evaporated between 
given densities. 


An Investigation of the Coals of Canada . By J, B. Porter , 

E.M., D.Sc., and R. J. Durley, Ma.E. Vol. VI. 

Ottawa : Government Printing Bureau. 19x2. 

The sixth volume 'of the report of the investigation of 
Canadian coal which has been conducted at the McGill 
University, Montreal, contains Appendix IV. on the manu- 
facure and testing of coke, and Appendix V. on the work of 
the chemical laboratory. In the latter details are given of 
the' analyses of coal samples undertaken in the laboratory, 
and some weathering tests are described, A paper on the 
spontaneous combustion of coal by Dr. E. Stansfield, 
M.Sc., read, before tbe Canadian Mining Institute is also 
reproduced. It contains a summary of tbe literature of 
the subject down to tbe year 1910, and discusses some 
cases of spontaneous combustion which have occurred, and 
also the remedial measures which have been or may be 
adopted; 


E+Mercky Chemical Works , Darmstadt , Germany. London : 

E, Metck, 66, Crutched Friars. July, 1913. 

The name of Merck is now fully recognised as a guarantee 
of the- purity and absolute reliability of a chemical, and 
the firm .has always been in the vanguard in tbe manu- 
facture of all classes of pharmaceutical preparations. In 
the latest list of chemicals one of the most important 
additions is Fibrolysin, a remarkable solvent for scar tissue, 
which is now quoted for the first time. 


Graham Flour . By J. A. Lb Clbrc and B. R. Jacobs. 

Washington: Government Printing Office. 1913. 

This Bulletin of the Bureau of Chemistry of the U.S. 
Department of Agriculture contains the Report of a careful 
study of the differences between the physical and chemical 
properties of true and imitation Graham or whole- 
wheat flour. The authors have found that many millers 
have long been in tbe habit of making a so-called Graham 
flour by mixing low grade flour and bran in suitable pro- 
portions, and by a great number of comparative experi- 
ments- with different samples they have discovered what 
determinations must be made in order to ascertain whether 
a given flour is genuine or otherwise. These determina- 
tions relate chiefly to the quantity and character of the 
intermediate products and to the' amounts of fibre, ash, 
and pentosan, which are always less in imitation than in 
true Graham flours. 


Gas Analysis. By L. M. Dennis. New York: The 
Macmillan Company. 19x3. 

The text of this book is based upon the English transla- 
tion of Herapel’s “ Methods of Gras Analysis,” but it is 
practically a new work, for the great advances in methods 
of analysing mixtures of gases which have been made 
during the last few years, and the many new pieces of 
apparatus which have been devised for special purposes, are 
all duly described. The processes included for descrip- 
tion are chiefly those which are useful in rapid technical 
analysis. General methods and the manipulation of gases 
are treated fully in the early part of the book, and a 
chapter on the construction of apparatus contains practical 
hints which will be of great value to those who are not 
experienced in work of this kind. The theory and practice 
of the determination of gases by combustion are well 
explained, and de Voldere and de Smet’s laws of, the com- 
bustion of gases are summarised. The properties and 
determination of the various gases which are of technical 
importance and of mixtures of them are then described, 
and the analysis of atmospheric air, illuminating gas, &c., 
is discussed in detail. 


Protection of Intellectual Property • By Dr. L. H. 

Baekeland. 

This pamphlet contains tbe Presidential Address, delivered 
by Dr. Baekeland before the Meeting at Detroit of the 
American Institute of Chemical Engineers in December, 
1912, which has been reprinted from the Journal of In- 
dustrial and Engineering Chemistry , In it Dr. Baekeland 
puts forward an eloquent plea for the need of widening the 
Patent Laws and educating the public in a rational and 
equitable view of the importance of the reform of the 
whole patent system* He takes into consideration chiefly 
chemical patents, as being the most difficult to protect 
from infringement, and although he claims that on the 
whole the American Patent Laws are the best, he has 
many suggestions to offer for improving them. The Old- 
field Bill he regards as likely to have far-reaching and 
dangerous effects. Possibly the most valuable of his pro- 
posed improvements is based upon the German system, by 
which the burden of technicalities and expert knowledge is 
thrown upon the Patent Office, or a Court connected with 
it, which with a Court of Appeal would constitute an 
efficient machinery for adjudicating the title and validity 
of patents, lessen the cost of administrating the laws, and 
encourage a healthy inventive activity among poor men 
as well as those who have large means at their disposal. 


V Annie Electrique . (“The Electrical Year”). By Dr. 

Foyeau de Courmellbs. Paris : Ch. Beranger. 1913. 
This book contains a review of progress in electricity, 
electrotherapy, and radiography during the year 1912. A 
great many results are brought together in it, especially 
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THE GLOW OF SULPHUR. 

By W. H. WATSON. 


Although not mentioned in the majority of text- books, 
the fact that sulphur under certain circumstances exhibits 
a glow or ** phosphorescence ” has been frequently recorded* 
The method of obtaining the glow was described by 
Berzelius in his “Lehrbuch ” (5th edition, vol.-i*, p* 185^, 
and since then several investigators have turned their 
attention to the matter, but without arriving at an 
explanation of the phenomenon. The idea has been sug? 
gested that the glow was accompanied by the formation 
of ~a lower Oxide, of sulphur, possibly a monoxide, SO, but 
attempts to obtain such a body by Heumann (Bey., xvi., 
1 39), O; Jacobsen (BaK. xvi., 478), and also by the writer, 
have proved unsuccessful^ Experiments upon the oxid- 
ation of sulphur at low temperatures by Moissan (Compts$ 
Rendus, 1903, xxxvii., 547) also lend no support to the 
idea. At the suggestion of Prof. H. B. Baker, to whom 
the Writer desires to express his indebtedness, a further in* 
vestigation of the phenomenon was undertaken with the 
results set forth below. 

In the.paper by Heumann referred to above, the author 
describes various methods of obtaining the glow, the most 
successful of which appears to be that of placing sulphur 
on a Shallow tray supported above the bottom of an iron 


melted sulphur, a steady glow could be observe^, which, 
however, ceased if by any chance the liquid sulphur became 
ignited. The glow could be produced at any part of the. 
tube b by heating gently at that part and allowing the rest 
to remain cool, even when b was of considerable length. 
By using a mixture of nitrogen and air a somewhat brighter 
glow was obtained,, but the glow completely ceased if pure 
nitrogen were employed. In this latter case, however, it 
was possible to obtain a glow by introducing air through 
the side-tube c. It would therefore seem unlikely that the 
glow is connected with a preliminary action of oxygen on 
the heated sulphur*. 

If the air current after passing 'over the heated sulphur 
were filtered through a. tube filled with recently ignited 
asbestos no glow whatever could be obtained in B, but the 
glow reappeared when the asbestos was removed. Similar 
results were obtained if cotton-wool or pieces of moist stick 
potash were used instead of asbestos. Bubbling the air 
through water was also effective, ahd a quantity of 
colloidal sulphur collected in the water. 

In another series of experiments the gases escaping from 
the. end of the tube in which the glow was taking place 
were led through a tube immersed in liquid air. A small 
amount of solid sulphur dioxide.was collected, and in some 
cases a liquid* This latter, however, contained no sulphur 
compound other than a trace of sulphur dioxide, as. on 
careful evaporation and bubbling the resulting gas through 
fuming nitric acid or a solution of potassium permanganate, 
no sulphuric acid was obtained. The gas contained about 
40 per cent of free oxygen, and the residue appeared to be 
nitrogen and probably some argon. Similar results were 
obtained if the gases immediately after leaving the heated 
sulphur, and without allowing the glow to occur, were 
treated in the same way. In all cases the gas which 
escaped liquefaction by the liquid air was quite odourless. 



air-bath heated to about 240°, and allowing a current of air 1 
to pass over the molten sulphur. When the conditions! 
are properly regulated, a large flame, differing in colour 
from the usual blue flame of burning sulphur and also in 
the fact that it is relatively cold (see also Baker* yourn. 
Chem , $oc. Trans 1900, lxxvii., 646), can be obtained and 
maintained for a considerable time. The author states 
that the slow combustion is accompanied by a curious 
smell which he compares to ozone or camphor. 

. These facts have been confirmed by the present writer, 
who found that the glow invariably exhibited itself as a 
curious luminous flicker over the heated base and adjacent 
parts of the sides of the oven, but never on the surface of 
the sulphur. Further experiments were made by means of 
an apparatus similar to that described below. 

A piece of glass tubing, 40 to' 50 cm, long and about 
1 cm. bore, was bent as shown in the sketch, and had 
a narrow side- tube sealed in at c. Some pure re-crystal- 
lised sulphur, which had previously been kept melted for 
some time, was placed in the part a, while b was enclosed 
in an air-bath kept at 100^-120° C. The sulphur was 
maintained at about 250°, while a slow current of pure dry 
.air was passed through the apparatus, the side-tube c 
being closed. So long as the sulphur was kept below its 
ignition- point, no luminosity could be observed on the 
surface of the sulphur, but the air current became charged 
with a cloud of fine particles which were carried along the 
tube and not completely deposited before reaching the 
open end. In the portion of the tube within the air-bath, 
extending for some centimetres from the end nearer the 


There is therefore no direct evidence that an appreciable 
amount of an oxide of sulphur other than dioxide is formed 
at any stage. Heumann arrived at a similar conclusion 
from an analysis of the gases escaping from glowing 
sulphur. The glow appears to be caused by the oxidation 
of the particles of finely-divided sulphur resulting from the 
cooling of the air which has passed over the heated 
sulphur, and this view is in harmony with the observations 
recorded both here and in the records of earlier investi- 
gators* If this finely-divided sulphur is the result of some 
such reactions as the following — 2S+0 a =2S0, then 
2SO»SOa-f-S, the intermediate product must have a 
merely transient existence, and its presence would not be 
shown by chemical tests. 

The finely- divided sulphur not only undergoes oxidation 
at a comparatively low temperature, but attacks copper and 
silver at the. ordinary temperature with the production of 
black films of sulphide. Experiments made in order to. 
discover whether the particles were electrified or not failed 
to show the existence of a charge* . Air containing the 
finely-divided sulphur led through a tube containing an 
insulated piece of copper-foil connected with a delicate 
electroscope did not discharge the latter, whether .the 
instrument carried a positive or negative charge'. In other 
experiments the stream of finely-divided sulphur passed 
between two long strips of platinum foil, insulated and 
connected to opposite terminals of a small induction coil. 
Some 5 to xo mgrms. of sulphur deposited on the plates in 
the course of an hour, but although the amounts deposited 
on the two plates were generally unequal, the variation 
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was not large, and, moreover, not constant. On the 
whole the result obtained were not decisive. 

Summarising the results obtained, it may therefore be 
stated that when air passes over sulphur heated to a tem- 
perature below its ignition-point, the air becomes charged 
with sulphur vapour, which, as the temperature falls, 
separates as a mist or cloud of very small particles. The 
oxidation of this finely- divided sulphur gives rise to the 
phenomenon of the glow or “phosphorescence,” but there 
is no evidence that at any stage any other oxide than 
sulphur dioxide is formed. 

Imperial College of Science and Technology, 

South Kensington, S.W. 


SOME CURIOUS ATOMIC WEIGHT RELATIONS : 
QUATERNIAN SERIES. 

By F. H. LORING. 


Referring to my letter in the Chemical News (vol cvfii., 
p. 95), may I call attention through your columns to a 
further extension of the quaternion series therein indicated. 

, It was shown that(i) argon, iron, bromine, and silver 
form a series, in which the secondary differences in atomic 
weight . stand in geometrical progression, these being 
4:8 i 16 (argqh taken twice), and their sum 28 (4*7). 
That (2) thallium, in some respects, resembles the alkali 
metals and silver, and appears to form the eligible end- 
member of ia parallel series, namely, “975,” cobalt, 
iodine, and thallium, the secondary atomic weight dif- 
ferences being 93, and *8*6V their sura 28 (4X7). It was 
shown that the differences approximate very . closely , to 
these values.* 

' It is now suggested that helium , aluminium , manganese > 
and rubidium form a similar series, in which the sum of 
the secondary differences may be taken as .,7. The 
parallelism in certain chemical properties with the above 
elements of higher atomic weight is somewhat strained, yet 
upon a little study it will be seen that these elements seem 
singularly related to each other. Fresenius places aluminium 
and chromium together, and it is known that “ aluminium is 
isomorphous with iron in the ferric state.** . (Tilden— 
“ The Elements,** 1910 — points out this connection between 
aluminium and iron, and a periodic fable is given in whicfr 
iron is shown as a direct descendant from aluminium). 
Manganese appears to be heptavalent in Mn 2 0 7 , as 5s 
probably the case with chlorine in Cl 2 07, whilst potassium 
permanganate is isomorphous with potassium perchlorate, 
with which it crystallises in all proportions, thus identifying 
this element with the halogens. Rubidium and thallium 
form some compounds which are isomorphous with each 
other. The relations are thus made apparent. The new 
series is as follows 



At. wts. 

Differences. 

He 

- 3'98 

23*15 

A1 

- 27-13 

4 66 (b) 

27*81 

Mn 

- 5+ 94 

8 '33 (“) 

Rb 

— 

30-14 

« 85*08 


Experimental value, 85*45. 


2 a — 

b ; a+b « 7. 


The atomic weights employed throughout these studies 
are, for the most part, those harmonised by a scheme of 
elliptical^ curves (Chem. News, 1909, xcix., 148), rubidium 
being shifted so as to fall in the central part of the chart or 
tabular scheme to agree in position with its analogues, 


! ^he values employed were— 107*9, 79*9, 55*9, 30*9, 30*0, 204.-17, 
59’oo, 975, 217 by further extrapolation, winch may be J. J 
Thomson’s neon associate (See last table). 


since the alkali metals form a group of elements more 
nearly alike than, perhaps, those of any other regular 
group of active members; if any irregularities in this 
respect exist this group should show it, although other 
groups do not in the system cited. This element so placed 
does not fall on a curve, but the positions of all the curves 
are not fixed. Such is my view, at any rate. 

The value, 85*08, is slightly lower than the present 
accepted experimental figure* 85*45, but since rubidium 
appears to be radio-active in that it emits a feeble radia- 
tion (^3-rays), it is possible that it may be contaminated 
with an appreciable amount of another element of higher 
atomic weight, which is radio-active. It iB true that the 
absence of «-rays seems to preclude the possible presence 
of a well known radio-active element as an impurity, 
because the only known radio-elements of long period which 
emit £-rays give rise to, or are ultimately followed by, an 
o-ray product. No a-rays have been detected in the case of 
rubidium (see Rutherford, “ Radio-active Substances and 
1 their Radiations,” 1913, pp. 587 — 590). 

Since the a-rays are rapidly ejected helium atoms, which 
belong to the even valency series (o — 2 — 4 — 6), it is strange 
that some member of the odd valency series, such as 
hydrogen, is not likewise expelled, if only slowly, especially 
in connection with radio-elements belonging properly to the 
odd series (1 — 3-^5— 7), assuming that such radio-elements 
exist. Radium D, or actinium E (end-product), might have 
the value 210*43, which differs from the value u 21**43 ” by 
exactly one whole unit, but it is not to hfi inferred that 
hydrogen atoms are emitted from the hypothetical impurity 
of rubidium, yet the idea has an experimental suggestion 
in it. The quoted value is of another series given below. 

Attempts to allocate neon (20*00) at the bead of a series 
have not been very successful. Nickel (58*66), though 
chemically beyond cobalt (59*00), is numerically below this 
element in position. Similarly, but in a reverse sense, 
tellurium (127*50) stands chemically before iodine (126*92), 
but numerically beyond this element. 

The assumption that these chemically active elements 
are the nearest higher analogues, in one case in chemical 
position, and in the other in numerical place, leads to an 
extrapolated value, 2*1*43, which should be an analogue 
of silver or rubidium, ox even thallium, , and which by 
analogy might be an irregularly placed element in the 
Periodic Table. If I may offer a suggestion, such an 
element might be radio-active, and it might even be the 
impurity possibly present in rubidium. 

It should he remembered that Sir J. J. Thomson has 
found an impurity in the purest neon thus far obtained, 
which fact, though not itself justifying the lower atomic 
weight above given, permits the use of the lower value 
with some reason, especially since this value is in harmony 
with many others adjusted by the system referred to above* , 
The doubtful series is as follows ; — 

At. wts. Differences. 


Ne * 20*00 



Ni - 58*66 

—•30 DO 

■»OA # tR /fl\ 

AO.Q . 

-3U IO \p) 

Te « 127*50 

— OO 04 

— — 



-15 09 (a; 

? « 211*43 

<53*93 



(These elements appear to have closely associated 
neighbours:— “217,” Co, I, ‘*210*43 ?>” and these 
are apparently the regular onCs), 

2* « b\ a+6 « 45*27. 

The number of intervening active elements shows a 
fairly uniform progression, as is the case with the other 
elements singled out by this particular treatment (see 
Chemical News, cviii., 95). 

There is one more series of doubtful character. 

Mendeleeff predicted an inactive gas having an atomic 
weight of about half that of hydrogen (0*4). Several 
attempts to work out definite values have been made* 
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The value 0-27 (see Chemical News, 1909, c., 2S1) is 
here 'tried as a bead member of a quaternian series, but it is 
exceedingly doubtful whether this value is the right one, 
assuming the existence of such an element. 

, A series beginning with the above value in question can 
be arranged if boron } magnesium , and potassium be taken. 
On account of the radio-activity of the last-named element 
its (rue atomic weight, like that assumed in the case of 
rubidium, might be less than the present experimental 
value. The following table shows an attempt to bring into 
relation the atomic weights of these elements; this 
arrangement has some support from the regular progres- 
sion of the intervening chemically active elements, nitrogen 
being taken as an inactive gas, which, in its diatomic 
state, it remembles : — 


Intervening elements. At. wts. 

? = 0*27 

3 0 

B * iroo 

4 - Mg = 24*28 

S_ . K - 38-83" 


Differences. 

-1073 


-13*28 

“ 14*55 


-2*550 (b) 
- 1*275 <«) 


Experimental value, 39*09. 

(38-83 f 0*27*39*10, but this coincidence in values can 
hardly be regarded ais significant). . 

: 2 a * b ; a+b » 3*825; 

Boron has properties which identify it with aluminium, 
bearing in mind that it is the first member of Group III., 
since initial or terminal members of a group usually show 
deviations from the characteristics common to members 
which comprise the major portion of the group. 

Strcfng resemblances between Groups III., IV., and 
VIII., which may be regarded as being made up of branch 
members joining or forming part of the seventh group, 
are traceable through certain elements which exhibit 
characteristics common to these groups. 

Magnesium certainly does not seem to be very closely 
related to manganese, but perhaps a careful comparative 
study of these two elements will reveal likenesses. 
Quoting from Senteris “Inorganic Chemistry ” (1911, 
p. 527): - M Manganese and the halogens are the only 
known members of the seventh group. The former 
element, like those belonging to the sixth group just con- 
sidered, forms compounds belonging to a variety of stages 
of oxidation, and shows analogies with magnesium , iron, 
chromium, and other elements, as well as the halogens.” 
The italics are mine* 

It is perhaps of interest to note that the decimal 
fractions of the values a and b sire so related to the whole 
numbers that if the latter be represented as at and bi t and 
the decimal fractions corresponding with these values be 
represented as 0/ and bf t then the equality of the ratios— 

« hi 

. Of if' 

obtains in each case where fractions exist. This, of 
course, may be an accidental coincidence. 

The following table shows the elements brought into 
special relation with each other by this method. In the 
table 0*27* A', 217-B', 975=0', and 21**43 «D', 



A'? B 

He A 1 

Ar 
C'? 

•Ne .Ni 


Mg 

Mn 

Fe Br 

Co I 

Te 


K 

Rb 

D'? 



This table.appears to reconcile the value 217, and the 
duality of argon is made apparent, whatever this may 
mean. Has this peculiarity any connection with the 
probable fact that RaEm andAcEm are substantially or 
exactly the same in atomic weight ? 

These curious relations lead mlfe . to think that they are 


worth careful study, but whether they can be relied upon 
as devices for the adjustment of atomic weights, or as 
methods of extrapolation, is open to question. Experiment 
only can determine this . 

Apart from the question of the ultimate utility of these 
methods, they do, m my opinion, point the way for certain 
lines of experiment, as, for example, the search for a 
radio-element in rubidium having chemical properties 
allied to thallium, or Borne eleftient immediately beyond 
bismuth. 

The elements gold, mercury, thallium, lead, and 
bismuth seem to embody some of the characteristics 
possessed by lower group members (these qualities being 
additional to other qualities which give them their higher 
place in the Periodic Table), as if, in some way, they, 
more than other elements, were the sweepings which 
included the fragments of materials intended for higher 
homologues of the lower groups. 


CONNECTION BETWEEN BOILING-POINT AND 
MOLECULAR WEIGHT OF BODIES. 

By J. C. THOMPSON. 

nr. 

T 

It was shown (Chemical News, cvi., 178) that -7-- 

Yp 

is an approximate multiple of a constant, T representing 
the boiling-point of a liquid, p representing the density of 
its vapour. 

This relationship, though holding fairly well for most 
inorganic bodies, for the more complex organic bodies 
gives figures differing widely from the constant. While 
attempting to extend the formula in order to include these 
organic bodies a remarkable relationship was discovered. 
This relationship is of extreme interest with regard to 
double bonds. The relationship becomes clear on 
evaluating— 

T ‘ ’ ' 

p o-2 3 5 M°*5 

for hydrocarbons. M 0 * 5 Ihe^ V molecular weight has 
replaced Vp as a more convenient number. 

Pl is, as in Part II., the density of the body in the 
liquid state. 

A rough correction is made in the final column to allow 
for the temperature at which the density is measured. 

For every i° C. of inaccuracy in boiling-point an average 
error of o* 1 in the factor results. 

From these figures it is obvious that the greater the , 
proportion of double and triple bonds in the molecule the 
greater the value of the function— 

T 

P° L 335 °’ 5 ’ 

Thus:— 

(1) Acetylene has its function of value .. 44*95 


Ethylene ,, », * ,, «• 4®'^ 

Ethane „ „ « ’ *• 4®*4 

(2) Toluene gives . .. .. 41*0 

Tetrahydro toluene gives 46*1 

Hexahydrotoluene gives . . . . .. v 39*5 

(3) Metaxylene gives .. .. *. .. .. 41*2 

Dihydro raetaxylene gives . . .... 40*3 

Tetrahydro metaxylene gives .. *. 39*2 

Hexahydro metaxylene gives .* . . 39*2 


That the formula — 

T 

pj*3 D°*5 
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Formula. 


H — C-SOH (acetylene) 

CH *C.CHa<CH2.C *CH (dipropargyl) . . . 

CeHsCECH . .. 

C2H4 

C 6 H S CH~CH 2 

CgH 6 (benzene) 

C6H5CH3 

C6H5C2H5 • • .. 

C6H4(CH 3 ) 2 (orthoxylene) 

C6H 4 /CH 3 ) 2 /metaxylene) 

C6H 4 (CH 3 ) 3 (paraxylene) 

C6H 3 (CH 3 ) 3 (mesitylene) ; . . 

C6H 4 (C a H 5 ) 2 (meta) 

CfiH6tCH 3 ) 2 (orthoaihydroxylene) 

C6H6(CH 3 ) 2 (metadihydroxylene) . . . . . 

(CH 3 ) 2 C:CH 2 

C 2 Hg (ethane) 

C 3 H 8 

C4H10.. 

C5HM (normal) «. .. . . 

CjHia (iso) * • • • * ? 

CyH*.. .. .. 

CioHaz • • • • 

C6H 9 CH 3 (tetrahydrotoluene)., ... . . , . ; 

C6Hg(CH 3 )2 (metatetrahydroxylene) . . . . 

C6H12 (hexahydrobenzene) . . .. .. .. 

C7H14 fhexahydroioluene) .. .. . . 

CsHie (hexahydrometaxylene) . . . , . w 

C8H16 (para) 

C 3 H?C6Hh 

CH 3 C6Hi 0 C 3 H7 « .. •• » 




Molecular 

T 

p 0.35 M°'S 

estimated for 
pato^C. 

Boiling-point, 

Density, 

Pl- 

weight, 

p o- 23 5 M o- 5 ‘ 

190 

0’45 at °° c. 

26 

44*95 

44*95 

358 

o*8i „ 20 0 C. 

78 

42*6 

42*2 

4 I ‘5 

0*9295 „ 20° C. 

102 

41*4 

41*0 

170 

0-361 „ o° C. 

28 

40*8 

, 40*8 

417 

0-9074 „ 20° C. _ 

X04 

41-8 

4**3 

353*5 

0*874 „ 20° C. 

78 

, 4**4 

41*0 

383 

0-869 » *6° C. 

92 

4**3 " ' 

41*0 

-407 

0-876 „ io° C. 

106 

41*6 

. 4,**4 

415 

0*8932 „ o° C. 

106 

4**4 

41 *4 

412 

0-8812 ,, o° C. 

I06 

41*2 

41*2 . 

4X2 

0*881 „ o° C. 

I06 

- 41*2 . 

41*2 

437*5 

0*90 „ o° C. 

120 

41-0 

41*0 

455 

0-8602 „ 20° C. 

134 

407 

40*2 

406 

0 828 „ 20° C. 

108 

40-8 

40*3 

392 

0-814 >1 20° C. 

Z08 

40*8 

49*3 

267 

0 637 „ 14 0 C. 

56 

39*7 

40*0 

183 

0-446 „ o° C. 

30 

40*4 

4°*4 

235 

0 536 „ o° C. 

44 

41-0 

41*0 

274 

0*600 „ o° C. 

58 

40-6 

40-6 

3°9 

0*633 » * 5 ° C. 

72 

40-6 

40*3 

3O1 

0-627 „ 15 0 C. 

72 

39-6 

39*3 

371 

0700 „ o°C. 

100 

4°'3 

40*3 

- 446 

0*745 » 0* C. 

142 

40* x 

40* X 

377 

0-797 „ 18 0 C. 

96 

40*6 

40-1 

392 

0794 >* 14 ° C. 
0*814 tr 0° C. 

IIO 

39*5 

39-2 

39*2 

343 

07473 » o° C. 

84 

40*1 

40*1 

368 

0-7723 „ o° C. 

98 

39*5 

39*5 

391 

0-781 „ o° C. 

112 

39*2 

3 ST 2 

4io*fi 

07956 „ 4 ° C. 

1x2 

40-9 

40*8 

421 

0787 „ 20° C. 

126 

39*7 

39*2 

445 

o-8xi6 „ 17 0 C. 

140 

39*5 

39 *i 


is the completely correct form is highly improbable as it is 
not deduced from theoretical considerations. But that 
boiling point, density as liquid* molecular weight, and 
degree of saturation are nearly related in this manner 
can be readily seen. 

IV> 

A theory which can explain the influence of double bonds 
will now be put forward* The carbon atom is supposed 
to possess four valencies placed so that if the carbon atom 
be at the centre of a tetrahedron each valency is in thp 
direction of one of the corners. Now these valencies are 
treated by Baeyer in his tension theory as though of a 
semi-rigid nature capable of bending when subjected to 
strain. It appears, however, far better to consider these 
valencies as possessing the properties of forces of attrac- 
tion. A double linkage becoming the resultant of two of 
these forces. A triple linkage becoming the resultant of 
three of these forces. 

Now with four equal forces placed in this manner the 
resultant of two or three of them is obtained by mathe- 
matics. Thus if each force be considered equal to /, the 
resultant of two of them « § V3/ « 1*155, the resultant 
of three of them = /. 

Consider now the three bodies (i) Ethane, (2) 
ethylene, and (3) acetylene. 

The forces connecting their carbon atoms together are, 
in the first case, for each carbon atom /, in the second 
case 1*155/* in the third case /. In the second and the 
third a portion of the valency forces possessed by the 
carbon atoms has not been used, for a normal carbon 
atom should possess forces amounting in value to 4/. 
In the second case the force value =» 3*155 f. In the 
third case the force value *2/, 

Thus in the second case there is for each carbon atom a 
force of 0*845 /* an d * n tbs third of 2 /not used within the 
molecule. By “ being used within the molecule ” is meant 

neutralised by other forces within the molecule. Now, 

' 


any forces of attraction not used within the molecule, 
owing to there being no matter within the molecule to act 
upon, will be used in attracting neighbouring matter. The 
normal saturated molecule attracts neighbdpFtng molecules, 
and is kept from neighbouring molecules by its kinetic 
energy. The unsaturated molecule will be attracted with 
a greater force than the saturated. 

It has been shown (see Part II.) that pL T varies as A, 

m 

where A is the attractive pressure exerted at the boiling- 
point of the liquid. 

Now, from the kinetic theory p L varies directly as the 
pressure ; temperature remaining constant. Similarly, tem- 
perature varies directly as the pressure ; density remaining 
constant. That is to say, that an increase in pressure will 
have the same effect upon the density as it has upon the 
temperature. 

Now, in the expression — 

T 

<£’*** M°' 5 , 

it is required to find the effect of an increased attractive 
force. Owing to the nature of the force producing the 
increase in attraction it will be independent of the mole- 
cular weight. Also, since T for increase of attraction 
varies in the same manner as pr,, the expression— 



p r 35 

will vary in the same way as — 

T 


pO*235 M °‘5 

with respect to attractive pressure. But— 
- Pi 


pV 35 


Pi, 


, 07(55 
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Since increases with pressure, increases with 

pressure ; that is, the expression— 

" ’ T 

/>r 35 M°‘ 5 

increases in value when there is an increase in the attrac- 
tive forces of the molecule, or the forces due to the unsatura- 
tion of the molecule increase the value of the expression— 

T 

0-235 M o-5 • 

NOTE ON CHEMICAL NOMENCLATURE. 

By GERALD HARGRAVE MARTIN. 

Chemists call the compound HgS mercuric sulphide or 
sulphide of mercury, but they never refer to it as sulphur 
mercuride. At first sight the reason for this custom is not 
obvious; When, two elements combine they disappear, 
and a new substance with different properties appears in 
their place. Empedocles attributed the properties of . sub- 
stances to bis metaphysical elements, or principles, which 
were carried by one original matter ; and under Aristotle’s 
care this view.became widely accepted. ‘ " ? 

While this view prevailed there was no reason why the 
names of the disappearing substances should be included 
in the name given to the substance which appears in their 
place. Thus, when Geber prepared mercury sulphide 
artificially, he called it osifur. 

During the middle * ages the metaphysical elements be- 
came replaced by material elements ; thus the metaphysical 
sulphur , and mercury of Geber became materialised into 
brimstone and quicksilver, and during the iatro-chemical 
period it became realised that cinnabar was composed of 
these two substances. After the chemical revolution the 
balance reigned supreme in chemistry, and the properties 
of compounds were attributed to their ponderable composi- 
tion. The elements were generally supposed to continue 
to exist in their compounds, although in a disguised form. 

In what order should the names of the elements appear 
in those of their compounds ? The modern chemist has 
no logical reason for regarding either element in a binary 
compound as being of greater importance than the other. 
To the alchemist, however, the metals were by far the 
most important substances ; thus there were noble metals 
resembling that most noble and perfect metal gold ; there 
were base metals ; there were bastard metals; and, lastly, 
there were non-metallic substances. Beside their monetary 
value the metals have played a most important rSle during 
our civilisation. Thus the stone ages were followed by the 
bronxe.age, and we are still living in the iron age. 

Now it is , the miserable non*metalh‘c elements which 
combine most readily with the metals, so who could hesi- 
tate as to which element should have the place of honour 
in the name of the compound ?, You might say sulphuret 
or sulphide of mercury, or mercury sulphide, but it was 
not meet to say mercuride of sulphur, or sulphur mer- 
curide. - ’ " 

Hence the , name of the metal occupied the place of 
honour in the name of the compound, for were not the 
metals, the most important things in inorganic nature?, 
The chemists inherited this custom of honouring the 
metals from the alchemists ; the terms noble and base 
metal have survived. Mercury sulphide is described in the 
text-books under the compounds of mercury, and not under 
the compounds of sulphur ; its formula is written HgS 
and not SHg. In compounds which contain no metal the 
more positive element or radical, which apes a metal in the 
compound, was presumably from force of custom given 
the place of honour. Thus, water was hydrogen mom 
oxide, or oxide of hydrogen, but was never called oxygen 
hydride ; CS 9 was carbon bisulphide, not sulphur carbide. 


, Although, after Lavoisier’s chemical revolution, oxygen 
played a most important rdle in chemical theory it could 
not have the place of honour In the names of its com- 
pounds, for it waB the least metal-like or most electro- 
negative element known. Thus, although chemists wrote 
of chloride of nitrogen, and not of nitride of chlorine, the 
compounds C1 2 0, C10 2 , &c., were called oxides of chlorine, 
and not chlorides of oxygen. This custom has also been 
generally observed in organic chemistry ; CH 3 I is called 
methyl iodide, not iodine methyl. Although in the com- 
pound C a H5— S— C 2 H 5 the sulphur is regarded as binding 
the two ethyl groups together, the compound is always 
called ethyl sulphide, never sulphur ethide. 

The positive radicals, however, had to cede the place of 
honour to a genuine metal ; thus, although (C 2 H 5 ) 2 S was 
ethyl sulphide, was zinc ethyl, but not ethyl 

rincide. W« find the rule observed even in the Grignard 
compounds such ar magnesium methyl-iodide, although 
the names magneside of methyl iodide, or iodine methyl 
magneside, would be just as logical. 

32 , Milestone Road, Upper Norwood, S.E, 


NEW RESEARCHES ON LIQUID CRYSTALS.* 
By O. LEHMANN. 

If two solid crystals of the same substance in different 
orientation are brought Into contact with one another, they 
remain unaltered. On the other hand, two liquid crystals 
fiow together and endeavour to assume the same structure 
as . is shown by the alteration of the orientation of the 
optical anisotrOpism. Thus the molecules of the liquid 
crystals are mobile, hut their arrangement is not quite 
irregular as in ordinary liquids ; L they exert a directive 
force upon one another, like magnets which are free to 
move, or rather like astatic magnetic systems (see O, 
Lehmann, 11 Die neue Welt der flussigen Kristalle,” xgxx, 

34 ?his mobile state of equilibrium remains unchanged as 
long as the external conditions which influence it are un- 
altered. After any disturbance which is , not too deep- 
seated it returns to its original condition when the external 
conditions again become the same. Only in rare cases 
does the arrangement of the molecules correspond to the 
grating structure of ordinary solid crystals. Usually Only 
the axis about which the molecules easily turn is parallel 
for all molecules, while the secondary axes, perpendicular 
to it, take up all possible positions, which continually alter. 
This semi- or pseudoisotropic structure (be. cit . , p. 196 
tt seq.) is midway between that of homogeneous solid 
crystals and that of homogeneous non crystalline liquids. 
Very frequently, however, the structure is hot even homo- 
geneous; discontinuity of structure, the formation of 
twins, sphaerolithic and fan-like groupings of the chief 
axes of (he molecules, conical disturbances, &c., occur, as 
has already been mentioned in earlier researches. 

The essential properties of crystalline liquid substances, 
like melting, solidification, and transition points; solu- 
bility, vapour tension, &c., are unaffected by these modifi- 
cations of the molecular arrangement ; thus there is no 
transition to another “ phase.” Alterations of anisotropiam 
cannot be explained on the hypothesis that matter fe con- 
tinuous, and thus they are proofs of the existence of 
molecules. 

But even on the basis of existing molecular theories the 
possibility of such mobile equilibria of the molecules cannot 
be deduced. _ They constitute a perfectly new physical 
fact, which, if it can be satisfactorily explained, must 
necessarily lead to important results as regards molecular 
forces. But even if the explanation is not forthcoming 
this hew fact is of importance, inasmuch as.it considerably 

* Abridged from Sttxungsbctichte der fieideiberger Ahadmie der 

U/ ****** rt vava A mtiSf 
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limits the number of possible molecular hypotheses. 
Accurate empirical investigation of the facts is obviously 
what is now required in this region. 

The flowing together of two crystals to form a single 
crystal was observed for the first time in the modification 
of ammonium oleate called “ Schmierseife ” (Zeit.Phys. 
Chew.* 1895, xviii., 91; “Die neue Welt der fiussigen 
Kristalle,” p. 175). On account of some objections which 
have been put torward (see A. Mlodziejowski, Zeit . /. 
Kristallogr., 1913, lii., 1) I have extended these obser- 
vations. 

I . — The Preparation of Liquid-crystalline Ammonium 
. Oleate . 

Herr Mlodziejowski recommends the following method 
(loc. cit ., p. 1) : — “ The oleic acid was mixed with much 
aqueous ammonia ih a test-tube, the liquid was poured off 
the precipitate, and the latter was dissolved in ethyl 
alcohol.” Now it is not impossible to obtain thus a pre- 
paration which forms liquid crystals, but it is not the same 
as those investigated by me, as I shall presently show, 
and usually no result is obtained. For if much ammonia 
is really used no precipitate w ; th a superincumbent liquid 
results, but only a turbid colloidal solution (soap water) 
from which no precipitate, settles even after it has stood for 
some time. , In any case, the method is faulty because a 
preparation which is too rich in water is obtained. If 
“preparations are used' which are evaporating freely as Herr 
Mlodziejowski recommends, and from which : the alcohol 
is escaping more rapidly than the water, the error is still 
greater. No excess of water must be present, i*e. t the 
proportions of water and ammonia must be correctly 
choseri. This is impossible if the oleic acid is treated with 
commercial ammonia. 

As I have previously stated, to obtain the preparation it 
is best to pass ammonia gas from a steel cylinder into oleic 
acid till it smells Btrongly of ammonia (Note 1). Thus a 
neutral anhydrous oleate ammonium is obtained. If this is 
fused under a cover-glass on a slide (care being taken that no 
bubbles arise owing to decomposition), and the cooling is 
watched under a microscope, it is seen that the mass 
solidifies as a whole to small needle-shaped (rhombic?) 
crystals of a labile modification. These are soon converted 
into a rather less fusible stable modification appearing as 
imperfectly formed (monoclinic ?) leaflets. From alcoholic 
solution these latter can be obtained as relatively large 
crystals with sharp edges. If the crystalline mass is rubbed 
up with a trace of water, without the addition of alcohol 
(Note 2), and after previously warming it, the process of 
crystallisation is watched, it is observed that this is not a 
single process as before ; it is seen that liquid crystals first 
separate, and after 6ome time these are absorbed by the 
small needle-like crystals or the stable leaflets. The 
process can be followed still better in presence of alcohol. 
If the concentration is not uniform the leaflets crystallise 
out after some time in the regions of greater concentration. 
These regions are bordered by a zone filled with labile 
needles and appearing less light (grey) through crossed 
Nicols. Outside this second zone there is a third zone of 
liquid crystals which by flowing together may form indi- 
viduals of considerable size. The limits of the zones 
gradually, spread outwards, and after waiting a little it will 
be seen that the whole has been transformed into the leaflet 
modification (Note 3). The greater the amount of water 
added the more the quantity of liquid crystals increases at 
the expense of the solid, but the tendency to change into 
the latter is smaller. 

Herr Mlodziejowski (loc. cit. , p. 3) disputes the cor- 
rectness of my statement that the liquid crystals are 
absorbed by the solid crystals. The discrepancy is easily 
explained, for Herr M. did not employ my method for 
preparing the substance, but a simpler method, as described 
above, in which he did not obtain the anhydrous solid 
crystals of neutral ammonium oleate observed by me. 
Thus he was working with another substance. . 

Taking into account the fact that he speaks of a $>re- 


| cipitate from which the superincumbent liquid was poured 
off, and which consisted of drops of oleic acid with a stiff 
crust of soap, it may be assumed that his preparations 
contained not only water but also oleic acid in excess, so 
that the solid crystals observed by him were crystals of 
acid ammonium oleate hydrate. These naturally do not 
absorb the liquid crystals of neutral ammonium oleate 
hydrate, for they are not polymorphic modifications of the 
latter. # - 

An anhydrous acid ammonium oleate does not exist. 
Solid neutral ammonium oleate certainly dissolves in oleic 
acid (as in alcohol), but it crystallises out again unchanged. 
If some water is added the different shaped much larger 
crystals of the acid hydrate separate from the solution ; 
they can also be obtained by rubbing up the liquid- 
crystalline ammonium oleate hydrate with a sufficient 
quantity of oleic acid (by means of a spatulum on a sheet 
of glass). The oleic acid completely disappears if the right 
amount is used, and the mass which was previously liquid- 
syrupy becomes wax-like and solid. If oleic acid is 
present in excess, or if some alcohol is added as solvent, 
the substance is covered with a cover-glass shaped like a 
clock-glass, warmed, and then allowed to cool, crystals of 
this acid hydrate of ammonium oleate can be obtained. 
They possess remarkable shapes owing to the frequent 
occurrence of fan-shaped structural disturbances (see the 
photographs in the author’s book “Fliissige Kristalle,” 
1904, Table I., Figs. 1—3 and Figs. 4—6, and Table II., 
Figs. 1—3, 5 ; the substance is not an absorption com- 
pound of neutral oleate with oleic acid, or a solid solution 
in the former, as was previously stated). If the quantities 
of oleic acid and water were originally insufficient they 
may be obtained in addition to the solid anhydrous crystals 
of the neutral ammonium oleate. A mutual distu;bance 
naturally does not occur any more than in presence of 
liquid crystals. As was to be expected the liquid crystals 
can be obtained from them by the addition of ammonia. 

We shall now return to the original experiments. If 
we continue to add water to the solid anhydrous crystals 
of ammonium oleate it may easily be seen under the micro- 
scope that when the amount of water has reached a certain 
definite limit the whole mass is converted into the syrupy 
liquid-crystalline modification. Thenceforward ho needles or 
leaflets of the anhydrous modification appear ; the mass has 
become neutral ammonium oleate hydrate. The chemical 
change can easily be followed macroscopically if some of the 
anhydrous mass is mixed by means of a small spatulum 
on a glass plate with more and more water. The water 
completely disappears, and finally the mass becomes 
uniform and is now no longer solid and waxy as originally, 
but liquid and syrupy. At the moment at which the last 
traces of leaflets disappear we* have the pure liquid 
crystalline modification. 

The same observation can be made with a solution of 
the anhydrous modification in alcohol. In this case also 
the continued addition of small quantities of water causes 
the appearance of liquid crystals, and after the addition of 
the right quantity only the latter crystallise out. Instead 
of pure water it is better in all caseB to use water saturated 
with ammonia, a$ the ammonia present cannot do any 
harm, and may prevent the hydrolytic decomposition of the 
ammonium oleate (Note 4). 

The fact that the hydrated liquid-crystalline modification 
crystallises out unchanged from anhydrous alcohol is a 
proof that the water is not water of crystallisation but firmly 
combined hydrate water, for absolute alcohol usually 
absorbs the water of crystallisation from salts containing it. 

This stability of liquid crystals towards alcohol and 
other solvents makes it possible to purify them by re- 
crystallisation like solid crystals. For instance, the am- 
monium oleate is rubbed up in a porcelain dish, kept 
warm by means of a water-bath, until a dear solution is 
obtained, and then this is poured into a closed separating 
funnel, and allowed to cool. After some time the solution 
becomes turbid owing to the separation of isolated small 
crystals. These gradually sink to the bottom, and form a 
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thick deposit just like a turbid but translucent deposit, con- j 
sislingof solid crystals which separates from other .solutions. 
The liquid-crystalline layer can then be separated by 
pouring off the mother-liquor, but it is not possible to 
effect complete separation because the crystals are always/ 
mixed with some alcohol. 

Notes. 

-x. (Ann. d. Phys.i 1906, xxxi., 183. The chemical 
factory of B. Merck, Darmstadt, supplies a preparation 
specially for the demonstration of liquid crystals at s.xoMk. 
for xoo grms. ; the raw oleate at 1.65 Mk. for x kgrm. can 
also be used. If a solution is required in order to prevent 
the mass getting stiff, which makes it difficult to pass the 
ammonia through, alcohol is added to the oleic acid ; this 
partly dissolves the oleate so that a fairly liquid paste is 
obtained. 

2. It is sufficient to leave the preparation uncovered for 
some time, when it absorbs moisture from the air, or to 
brea-Uie oh it 

3. Bor this reason I have previously suggested that the 
liquid crystals may be a labile modification of ammonium 
oleate which could be preserved by the addition of suitable 
substances. Closer investigation has shown that this sug- 
gestion is not correct. > The chief effect of the addition of 
any substance is produced by the Water it contains. , Thus 
if anhydrous ammonium oleate and the syrupy liquid 
crystalline modification are brought together on a slide 
under a cover .glass and warmed till fusion occurs, the 
leafletswhich form oh cooling do Spread somewhat into 
the liquid-crystalline (partly semi-isotropic) mass, but only 
as far as the latter contains anhydrous oleate mixed with 
it or dissolved. , Possibly the liquid crystals separating in 
such mixtures can be regarded as mixed crystals with the 
anhydrous oleate, which is also suggested by the fact that 
they show only a very slight tendency to flow together. 

4. According to Kraft and Stem, Ber 1894, x*yii. f 
X755» no basic oleic acid salts are formed. 

(To be continued). 


ON THE 

PREPARATION AND PROPERTIES OF THE 
A.MMONLUM SALTS OF SOME ORGANIC ACIDS.* 
By LeROY McMASTER. 

(Concluded from p. 183). 

Ammonium m-Phtkalate.—On passing ammonia gas into 
an alcoholic solution of m-phthalic acid a very voluminous 
white gelatinous precipitate was formed, which changed 
to a white powder. The salt was filtered by suction, and 
washed with only a small amount of alcohol, as it is some- 
what soluble in this medium in the absence of the 
ammonia. The complete precipitation of this salt in 
alcohol depends, therefore, upon an excess of ammonia. 
Ammonium o-phthalate, on the other hand, is quite 
insoluble in alcohol. It was impossible to prepare 
ammonium ^-phthalate by this method on account of the 
insolubility of ^-phthalic acid in both alcohol and ether. 

The ammonium m-phthalate was dried in a desiccator, 
and) on analysis, gave 

- N calculated for CfiH^COaNH^ . . 14*00 

Found . .. .. *. 13*96 

The method having proved so very applicable in the 
preparation of neutral ammonium salts of dibasic acids, it 
was next tried on the preparation of neutral ammonium 
salts of monobasic acids. Some work is in progress in 
the Washington University on the preparation of neutral 
salts of tribasic acids by the same method. 

* Presented before the St. Louis Academy of Science, February 17, 
1913. From the American Chemical Journal, xlix., No. 4. 
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Ammonium Propionate. — When ammonia gas was first 
passed into an ethereal solution of propionic acid, no 
precipitate formed. White fumes came off which con- 
densed in the top of the flask to a beautiful snow-white 
substance. After the gas was passed in for a short time, 
a white voluminous precipitate formed. The precipitate 
was quickly filtered by suction, washed with ether, placed 
in a vacuum desiccator for a few minutes, and then in a 
calcium chloride desiccator. The salt deliquesces very 
readily, and is very soluble in water. On first dissolving 
the salt in water, the solution is neutral. The solution, 
however, soon turns acid, due to hydrolysis; The salt is 
very soluble in methyl alcohol, ethyl alcohol, and acetic 
acid* Analysis proved it to be the neutral ammonium 
propionate. 

N calculated for CgHsCOgN^ . . . . 15*38 

Found . . . . .... 15*4 

Ammonium Isobutyrate.*— Isobutyric acid Was dissolved 
in ether, and ammonia passed into the solution. A snow- 
white precipitate of lustrous appearance formed. This 
was filtered by suction, washed with ether, and dried in a 
desiccator. Though not deliquescent, , the salt cannot be 
dried in the air, for it has a very high vapour tension. An 
appreciable quantity of the salt will disappear entirely in 
a short time if exposed to the air. The salt is soluble in 
alcohol and water. The aqueous solution is neutral. 
Determination of nitrogen by the Kjeldahl method gave : — 

N calculated for C4H7O3NH4 .. 13*33 

Found • . . .. 13*32 

Ammonium Benzoate . — By evaporating a solution of 
benzoic acid neutralised with ammonia there is obtained 
an acid salt of the formula NH4C7H5O2.C7H6O3 
(Berzelius). The neutral salt can be obtained by con- 
ducting ammonia gas into an ethereal solution of benzoic 
acid. A white gelatinous precipitate was formed, which, 
after being filtered and washed with ether, dried in the air 
to an amorphous powder. It is not deliquescent, but 
soluble in water, in which it shows a neutral reaction. The 
salt is somewhat soluble in ethyl alcohol, from which it 
can be crystallised. Analysis proved it to be the neutral 
ammonium benzoate. 

j N calculated for C6H5CO6NH4 . . . . 11*02 

Found ix*02 

Ammonium Cinnamate.— When ammonia gas was passed 
into an ethereal solution of cinnamic acid a white gelatinous 
precipitate at first formed which turned to an amorphous 
powder. It was necessary to pass the gas into the solution . 
lor several hours in order to obtain the neutral salt. The 
salt is soluble in water and is not deliquescent in the air. 
If the salt is crystallised from alcohol, beautiful white 
crystals are formed which have a marked odour of oil of 
cinnamon. The original salt prepared in ether has no such 
odour. Also, the salt crystallised from alcohol is very 
much less soluble in water than the original salt. Ammonia 
was passed into an alcoholic solution of cinnamic acid, 
and there were formed at once glistening white ciystals. 
After the ammonia was passed into the solution for some 
time, the alcohol was poured off from the crystals into a 
crystallising dish, and allowed to evaporate spontaneously. 
A further quantity of the crystals was obtained. These 
crystals, prepared from the alcoholic solution of the acid, 
had an odour of oil of cinnamon, but not so marked as m 
the case of the salt prepared in ethereal solution and after- 
wards crystallised from alcohol. The crystals prepared in 
alcohol were again found to be much less soluble in' water 
than the amorphous powder prepared in ether. Deter- 
mination of nitrogen in the salt prepared in ether gave 
the result 

N calculated for C9H7O3NH4 ... .. 8*48 

Found . . 8*49 

Action oj Ammonia on Palmitic Acid. — When dry 
ammonia gas was passed into an ethereal solution of 
palmitic acid there was produced at once a very voluminous 
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white gelatinous precipitate* The precipitate did not 
become crystalline, even after passing in the gas for three 
hours. The precipitate was filtered by suction and washed 
with ether. It dried in the air to a white substance 
resembling a “ soap.” It was soluble in alcohol, especially 
if. the alcohol was warm. Ammonia was also passed into 
an alcoholic solution of palmitic acid for three hours. No 
precipitate formed at first, but as the ammonia gas con- 
tinued to pass into the solution a precipitate was formed 
which after a while dissolved, and again after a short time 
re-precipitated. The precipitate and alcoholic solution were 
poured into a crystallising dish and the alcohol allowed to 
evaporate. While wet with alcohol the precipitate was 
grammar in appearance, but after the alcohol had entirely 
evaporated and the compound became dry, ft had the : 
appearance of the compound prepared in ether. ; . The 
compound prepared in each case was evidently an 
ammonium u soap.” It was not analysed. 

This investigation is being continued with other organic 
acids. 


A METHOD FOR THE “QUALITATIVE ANALYSIS . 

' • • ' THB ZINC GROUP.* ' ' 

■v By RICHARD EDWIN LEE, ROY R. UHLINGER, and 

PRANK O. .AMON. . ' ■■ ; ' 

- : (Continued from p.i&2), ’ “ , 

Part 11 ^ Analysis, of the Group ; (a) General Discus- 
sion ; (b) . Test Experiments ; (c) A dopted Procedure 

Notes . 

(a) General Discussion . — In nearly all the schemes of 
qualitative analysis known to the authors the group pre- 
cipitate is treated first with dilute hydrochloric acid in the 
. effort to separate the readily soluble zinc and manganese 
sulphides from the more difficultly soluble sulphides of 
nickel and cobalt. Although this method is in very general 
use, the experiments conducted in this laboratory indicate 
that it does not meet the requirements of an accurate 
system of qualitative analysis. That others have ex- 
perienced difficulties in endeavouring to make the separa- 
tion is evidenced by the fact that the _ strength of the 
hydrochloric acid to be used in making the separation, as 
recommended by various authors, ranges from o^N to. 
5N. {Dennis and Whittlesey recommend iN HCI; j 
W. C. Morgan recommends iN HC 1 ; J. Stieglitz 
recommends iN HC 1 (approx.) ; A. A. Noyes recom- ! 
mends 2N HCI ; O. F. Tower recommends 2N HCI ; 
J. H. Long recommends 2N HCI; F. M. Perkin recom- 
mends 2N HCI ; F. P. Treadwell recommends 2*5 N HCI ; 
W. Bdttger recommends o*5N HCI ; W. Segerblom 
recommends 5N HCI. Gooch and Walker separate Mn 
from Zn , Co, and Ni by the use of HC 2 H 3 0 a*) Our experi- 
ments, as well as those of others (Hertz, Zeit, Anorg . ’ 
Gkem.), 1901, xxvii.j 390 ; 1901, xxviii., 343), have shown 
that the sulphides of nickel and cobalt are moderately 
soluble in iN HCI, and that the presence of nickel and 
cobalt in the filtrate seriously interferes with the tests for 
zinc and manganese ; if a weaker acid is used then the 
zinc frequently escapes detection by remaining in the 
• residue, for it is known that zinc sulphide in the presence 
of nickel or manganese sulphide is not readily soluble in 
o’iN HCI. Again; there is evidence at hand which indi- 
cates that the rate at which different sulphides dissolve in 
an acid of given strength is variable, and depends ap- 
parently upon the state of aggregation. In view of these 
difficulties, this method has been abandoned, and instead, 
all the sulphides are brought into solution by the use of 
hydrochloric acid and (solid) potassium chlorate. 

The next step in the proposed method of analysis is the 
separation of zinc from manganese, nickel, and cobalt by 
the addition of sodium hydroxide and sodium peroxide. 


One of the main problems of this investigation was the. 3 
determination of conditions which would insure an 
accurate separation of zinc. It is believed that the, 
method as worked out and described in. this paper has not 
been applied by any other author. By the treatment just 
mentioned, the manganese, nickel, and cobalt are com- 
pletely precipitated as hydroxides of these metals in the 
trivalent condition anti the zinc remains in the solution as 
sodium zincate. In this separation, advantage is taken of 
the fact wh(ch seems to have been overlooked by the 
majority of authors, namely, that cobaltic hydroxide, 
Co(OH) 3 , is much less soluble than cobaltous hydroxide,, 
Co(OH]a, in an excess of sodium hydroxide- The zinc is 
precipitated and confirmed by conventional processes/ 

The separation of the hydroxides of manganese, nickel , . 
land cobalt presented one of the most difficult /pfbbfemsv 
connected with this investigation. : The reaction' finally 
selected for the purpose of separating manganese frbm: 
nickel and cobalt , is known as “ Ford’s Reaction.” / This 
reaction is frequently employed in iron and steel 
analysis, and consists in the conversion of the manganese 
into manganese dioxide by the action of chloric acid in 
the presence of strong nitric acid. The method of 
separating the manganese consists in dissolving the three 
hydroxides in strong hydrochloric acid, evaporating to a 
small bulk with an excess of nitric acid (1*20), adding 
(solid) potassium chlorate, boiling, and finally filtering 
off the manganese dioxide on a glass-wool-asbestos filter. 
This method has an advantage over the usual colour tests 
for manganese, in that an idea of the quantity of ;the ele- 
ment present may he obtained. Although a confirmatory 
test is unnecessary, , the usual colour tests have been 
worked out and fitted to the system. Objections may be 
offered to this method, as it involves the use of an asbestos 
filter. When the operation (see Procedure IV*, Note 2) 
has been executed once the objections will, in all prob- 
ability, he withdrawn. 

The filtrate (from the chloric acid precipitate) containing 
the nickel and cobalt is evaporated to expel the excess of 
acid and then made neutral with sodium hydroxide. T 
solution is divided into two paxtB and a test is made f> 
each metal in the presence of the other; the nickel is.pr 
cipitated by the use of potassium cyanide, sodium h> 
droxide, and bromine water as nickelic hydroxide; anc 
the cobalt as potassium cobaltic nitrite by the use of aceti 
acid and potassium nitrite. Provision is made for th 
usual borax-bead te Bts. 

(b) Test Experiments md References . Series III, — 
Solubility of the Sulphides of Zinc, Manganese, Nickel, 
and Cobalt in Hydrochloric Acid. 

0*2 grm. of Mn and 0*2 grm. of Zn as sulphides were 
precipitated from a cold ammoniacal solution and then 
digested with 25 cc. of iN HG 1 ; after 5 minutes treatment 
the sulphides were completely dissolved. 

0*2 grm. of Ni and 0*2 grm. of Co as sulphides were 
precipitated from a cold ammoniacal solution and then 
digested with 25 cc. of xN HCI ; after 10 minutes treat* 
ment the mixture was filtered and the filtrate tested for N; 
and . Co by adding NH4OH and H 2 S. A heavy blac 
precipitate appeared at once. Approximately 0*04 grrr 
of Ni and Co had dissolved. 

This series of experiments shows that sulphides of nick 
and cobalt are moderately soluble in xN HCI. Therein 
zinc and manganese cannot be completely separated fro 
nickel and cobalt by the use of this reagent. 

Series IV. — Action of. Hydrochloric Acid. on Various 
Mixtures of the Sulphides of the Group. 

o*2 grm. of Ni and 0*0005 grm. of Zn as sulphides were 
treated with 25 cc. of iN HCI ; after ten minutes treat- 
ment the mixture was filtered and the filtrate tested for Zn 
by adding NH 4 OH and H 2 S. . A heavy, black precipitate 
appeared at once, indicating that the NiS had dissolved. 
The -white sulphide of zinc escaped detection, owing to , 
the presence of a large mass of black nickel sulphide. 
Similar results were obtained when the experiment was 
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repeated with quantities of Zn as ZnS varying; in amount 
from o'ooi grm. to 0*02 grm. 

'These experiments show that a quantity of Zn as large 
as 0*02 grm. escaped detection, owing to. the presence 
the Ni dissolved by the iN HCI. 

0*2 grm. of Zn and 0*6002 grm. of Ni as sulphides were 
treated with 25 cc. of xN HCI ; after xo minutes- treatment 
the sulphides were completely dissolved. This experiment 
was repeated with quantities of Ni varying in amount from 
0*0003 grm. to 0*001 grm. Quantities of Ni smaller than 
than 0:0005 grm. were completely dissolved; on the 
other hand, it was found that Zn S in the' presence of 
NiS was not completely dissolved in IN’ HCI. Owing 
to these facts small amounts of Zn m the presence of 
relatively large amounts of Ni escaped detection. 

Series V. — Action of Hydrochloric Acid and Potassium 
Chlorate on Mixtures of Sulphides. 

0*2 grm. of Mn, 0*2 grm. of Zn, 0*2 grm. of Ni, and 
0*2 grm. of Co as sulphides were treated with 25 cc. of 
-HCI (t : 12), and the mixture boiled for 5 minutes. A - 
black residue proved to be a mixture of NiS and CoS. 

, A few crystals of KCIO3 were added to the mixture. The 
residue dissolved at once. 

Series VI.— Behaviour of -Sodium Hydroxide and 
Sodium Peroxide towards Zinc, Manganese, and Nickel 
Hydroxides. - V.'’ ' v 

A solution containing, 03 , grm. of , Zn as ZnCU was 
made slightly alkaline with 5N NaOH. A white pre- 
cipitate of Zo(OH) 2 appeared at once. "The mixture was 
divided into two equal portions. When NaOH was added 
to moderate excess to one portion the Zn(OHk dissolved, 
forming a clear solution of sodium zincate. A few grains 
of Na 2 0 2 were added to the other portion— the Zn(OH} 2 
was readily dissolved. . ; 

Similar results were obtained when the above experi- 
ments were repeated with hot solutions. 

The composition of sodium zincate is probably not 
definitely known. Kunchert (Zeit. Anorg . Chem^ 1904, 
xli., 343—348) using Bodlander’s electromotive-force 
method proved that solutions of sodium zincate contain 
chiefly ZnO* — and some "H~Zn 0 2 ~. Forster ( Zeit . 
Elecktrochem 1899, vi., 301) has prepared solid NaHZn 0 2 . 
Hantzsch {Zeit. Anorg . CArn., 1902, xxx., 298— 303) from 
conductivity measurements, and Fisher and Hertz (Zeit, 
Anorg. Chem 1902, xxxi., 355) from dialysis experiments 
concluded that sodiufh zincate is almost comply : 
hydrolysed into NaOH and Zn( 0 H) 2 , and that the latfiE# 
is present as a colloid. 

„o*2 grm. of Mn as MnCUwas completely precipitated 
by NaOH as flesh-coloured Mn(OH) 2 , which turned brown 
owing to its oxidation (in the presence of air) to 
MnOfOHfe. Mn(OH) 2 was found to be insoluble in 
excess of NaOH* Mn(OH) 2 is converted by Na 2 0 2 into 
the brown hydrated Mh 0 2 i probably MnO(OHj a * The 
precipitation of Mn as MnO(OH) a by the use of NaOH 
and Na 2 Oa was complete. 

From a solution containing 0*03 grm. of Ni as NiCI 2 , 

, NaOH-, when added to alkaline reaction, completely pre- 
cipitated, the Ni asNi(OH) a . The precipitate was in- 
soluble in excess of the precipitant. The precipitate was 
converted into black Nt(OH)3 when treated with Na a 0 2 . 
The filtrate gave negative results when tested for Ni. 

Series VII.— Behaviour of Cobalt Salts towards Sodium 
Hydroxide and Sodium Peroxide. 

0*03 grm. of Co as Co(N03) 2 was dissolved in 23 cc. of 
water and 2 cc. of. HCI (1 : 12). The solution was made 
just alkaline with 5N NaQH, then 10 cc .excess were added 
and the mixture heated to boilings The precipitate was 
filtered off, and the blue;Coloured solution was acidified, 
then'made just alkaline, and saturated with H 2 S; A pre- 
cipitate' of CoS separated.. This experiment was repeated,; 
but 4 gems* of Na 2 0 2 was added before he mixture was 
heated to boiling. -The precipitate was converted into 
black Go(OH) 3 , which was removed by filtration. The 
filtrate possessed a blue colour, which indicated that some 
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of the cobal t had dissolved in the alkaline solution, fanning 
a soluble salt, probably Na 2 Co 0 2 , and When tested, as in 
the previous experiment, CoS separated. . 1 

C03 grm. of Co as Co(N 0 3 ) 3 was dissolved in 25 cc! of 
water and 2 cc. of HCI^x : 12). The solution was made 
slightly alkaline with 5N NaOH. No excess of this 
reagent was added. 0*4 grin. of Na 2 0 2 was added and 
the mixture heated to boiling. The dark coloured pre- 
cipitate of Co(OH) 3 was filtered ofi; the filtrate was 
colourless and yielded no test for Co. This experiment 
was repeated many times with quantities of Co varying in 
amount from 0*0003 grm. to 0*5 grm. ; in each experiment 
the precipitation was complete, the filtrate being colourless. 

This series of experiments indicate that cobaltous 
salts dissolve in excess of NaOH forming a blue solution ; 
but if the cobaltous salts are first oxidised to the “ -tc ” 
condition by such agents as Na 2 0 2 in NaOH. eohrtton, 
they are insoluble and therefore may be completely pre- 
cipitated as Co(OH) 3 . See Donath, Zeit. Anal. Chem. , 
Tgar, xl., 137. 

Series VIII.— Precipitation of Manganese Peroxide by 
Chloric and Nitric Acids. 

See* 4 Ford’s Method,” Olsen’s “ Quant. Chem. Anal.,” 
p. 383, 3rd Rev. Ed., and Ford, Tram. Am. Inst. Min . 
Eng., ix M 397 and- 100. Experiments were conducted to 
prove that the presence of Ni and Co do not interfere with 
the reaction formulated as follows : — 

KCIO3 4 - HNO3 -> HCIO3 4 KNO3 
Mri(N 0 3 )a+ 2HCIO3 Af« 0 3 4 : 2HNQ 3 4 2C10 3 . 

Small pieces of filter-paper were placed in the casserole 
with Mn 0 2 and boiled with HN 0 3 (1: 20); all of thfe 
Mn 0 2 dissolved in 10 minutes, 6 «qqo 3 grm. of Mn as 
MnCl 2 in 25 cc. of water yielded a* comparatively volu- 
minous precipitate. : ' - 

Series IX,— Confirmatory Colour Test far Manganese. 

Following the directions outlined in Procedure IV., it 
was found that 0 0002 grm. of Mn could he easily 
detected. The violet colour due to the presence of the 
! Mn0 4 ion is very distinct. ' - 

2Mn(NO 3 ) 2 4-5PbO 2 46HN0 3 

. 2HMn0 4 4 $l?b(m 3 h+2tttO. 

Series X.— Precipitation of Cobalt with Potassium 
Nitrite. Sensitiveness of Test. 

0*0003 grm. of Go as CoCl 2 was treated according to 
Procedure VII.; the solution became turbid in *5 minutes. 
The experiment was repeated, using- Ni instead of Co ; the 
solution remained clear. 

The above experiments were repeated, using 0*5 grm. of 
Co, and 0*3 grm. of Ni ; results were the same. 

See Procedure VII. and notes for further report. 

Series XI.— Test for Nickel in Presence of Cobalt. 

Following the directions given ip Procedure VIII., 
0*0063 grm,. of Ni as NiCla could be detected. A black 
precipitate, Ni(OH) 3 was obtained. . , , 

The experiment was fepeated, except that 0*3 grm. of 
Co as Co(NC>3)a was used; no precipitate was observed. 

Series XII.— Relative to the Accuracy and General 
Utility of the Proposed Method. 

More than iqo students doing work in this laboratory in 
Qualitative Analysis during the past two years have used 
the methods proposed in this paper, and apparently have 
encountered no difficulties in following the procedures. 
tJnknowftr mixtures particularly difficult of analysis have 
been given to the students in order to test the accuracy 
and utility of the methods. .The instructor id charge of 
the work reports an unusually small percentage of failures. 
This is probably dae to the fact that a moderate change in 
the conditions of precipitation does not greatly alter the 
accuracy of the methods* 

, (To be continued). 
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THE SCIENTIFIC WEEK. 

(From Our Own Paris Correspondent )* 

Orchids and the Evolution op the Species., 

For the last fifteen years a learned Frenchman, M. Noel 
Bernard, has been constantly studying the problem of the 
evolution of species that was, at one time, considered by 
many as inaccessible to laboratory methods, and reserved 
merely for the speculations of philosophers. By applying 
the Pasteurism methods to the study of the parasites of 
plants, M. Noel Bernard has, by decisive experiments, 
shown the preponderating rdle that have in all probability 
been played by microbian maladies in past millenniums in 
the evolution of vegetable species. This botanist has 
shown how one of the strangest flowers of our gardens, 
the orchid, cannot propagate unless the tiny seeds that fill 
the cavity of its fruit with an impalpable dust ate attacked 
b£ parasitical fungi. The rudimentary seeds of the orchid 
are incapable of developing in - the same conditions which 
suffice for the germination of other grains. M. Noel 
Bernard has reproduced in his laboratory diverse orchids. 
He has observed that living together with the fungi is im- 
posed as a, Necessity to these perversely coloured flowers. 
Like Pasteur, Cbamberland, and Roux, who showed that 
the virulence of bacteria can be increased, M. Noel Barnard 
has discovered a striking analogy of these phenomena in 
the case of orchids. By appropriate cultures the learned 
botanist has obtained far more active fungi than those that 
ate normally met with, and capable of germinating a 
greater number of seeds of one" seedling- Froin a general 
inquiry made concerning the parasitism of the higher grades 
of plants, MM. Noel Bernard, J. Magrose, and C. Bean 
have arrived at the conclusion that it is highly probable 
some state of vegetables must be considered as being, to 
a certain extent, the symptom of an infectious disease; 
Prof. Gaston Bonmer, in a notice that he read before the 
Academy in the name of M. C. Bean, has confirmed these 
researches. An orchid of our countries, the autumn 
spiranthis, has been the object of his studies* The germi- 
nation of this orchid likewise cannot take place unless 
associated with a special filamentous fungi— -the orchid 
gets rid of its associate to live separately. These experi- 
ments, which may find practical important application for 
the culture of all kinds of orchids, are susceptible one day 
of making biologists masters of the evolution of vegetable 
species. 

Clouds and Terrestrial Magnetism. 

An entirely new theory concerning clouds, advanced a 
few months ago by M. Birkeland, a learned Swedish 
physician, seems to be confirmed by a series of observa- 
tions that an astronomer of the Lyons Observatory, M. 
Flajolet, has lately made on the cirri . These high clouds, 
that float at more than qooo metres high, appear like 
parallel filaments, or turned over in the form of curls of 
hair. They often produce halos, and their apparition 
appears to be related to the variations of terrestrial mag- 
netism. This concordance comes to support the hypothesis 
of M. Birkeland. 

The Fluvial and Glacial History op the Rhone. 

Few valleys have been the subject of more studies than 
the Valley of the Rhone in the neighbourhood 6i Lyons. 
Falsan and Chantre sought for the limits of the Rhodanian 
glacier in 1877. Recent researches have just been made 
by M. Ch. Duperet on the history of the Rhone in the 
Lyons region. They have been communicated to the 
Academy of Sciences by M. Douville. M. Dimeret dis- 
tinguishes two principal epochs, the period of pliocene 
alluviums, then that of quaternary alluviums. In ^ the 
first, three terraces were formed, one 215 metres high; 
the second, from 140 to 145 metres high ; the third, from 
120 to 125 metres, this last against the Dombes. At the 
period of quaternary alluviums, M. C. Duperet has recog- 
nised a high terrace of from 90 to 95 metres that has been 


ravined to the bottom of the present valleys by the Rissien 
glacier. The Rhone glacier invaded the Lyonese region 
at , the end of the quaternary period, consequently at a 
relatively recent epoch* . ' ' 

Plants Cultivated at the Neolithic Epoch. 

It is generally admitted that the men of the age of hewn 
stone were exclusively hunters;, With the invasions, prob- 
ahly of Asiatic origin, which brought into Europe a part 
of the Neolitbics (dolichocephalic races) the manner of 
living changes ; from pastoral it becomes sedentary* The 
Neolithics begin, to raise domestic animals and to cultivate 
certain species of plants, the remains of which are to be 
found in the lake d wellings. Prof. Schenk has brought this 
question to an interesting point. Corn is the most ancient, 
or qae of the most ancient, plants known. _ Prette and 
Boule have observed samples of it in the celebrated layer 
of the Mas d’Azil (Tourassiah period or end of the;hewn 
stone period) . Corn is to , be found in all the lake 1 dwellings. 
It is identical to the Moftu corn still grown to-day (for straw 
for plaiting) in the Gruyfere Valley, Canton of Fribourg. 
Zaborowski believes that this kind of plant is essentially of 
Asiatic origin. It would then have been brought into 
Europe by the dolicocephalic neolithic invaders. Egyptian 
wheat has also been found in several lake dwellings. Barley 
| is also pretty frequent ; it is represented by six very distinct 
varieties. On the other hand, rye and oats were known 
but were very rare. Flax was represented by a different’ 
kind from the present species,, and which is brill' living 
to-day in a wild state in the Mediterranean basin. The 
other plants of the lake dwellings were probably gathered in 
a wild state. It was especially fniits which were generally 
cut in quarters and dried, such as certain little species of 
apples and pears ; among these latter the present Swiss 
species of Achras has been found. Most of the wild fruit , 
was consumed more or less accidentally. As to the origin 
of these neolithic species it does not seem that thiB^ucgypn 
has progressed much since Heef and Candoll^^-^ 

Pure Oxygen for Blast Furnaces. 

The factories of Ougree-Marihaye began some few 
months ago to experiment on the use of pure oxygen 
instead of air in blast furnaces. The oxygen is extracted 
from the air by means of the Claude apparatus, well known 
to our readers. This substitution presents a great number 
of advantages; with oxygen it becomes unnecessary 
to force the combustive gas into the apparatus, the 
escapement gases in these conditions giving a greater 
quantity of heat, transformable into a motive form. It 
must be added that the functioning of the oxygen apparatus 
frees great quantities of pure nitrogen that can be utilised, 
for example, to manufacture nitrogenous manures. The 
experiments that have been made up till now have shown 
that the employment of oxygen would increase the pro- 
duction of the blast furnace very considerably (12 per 
cent), at the same time economising 5 per cent of coal* 


Intervention of the Number n. in the Relations 
between Atomic Weights. — P. Dambier.-t-From the 
comparison of the atomic weights of certain elements it 
appears that these numbers depend upon one another by 
relations which involve the Number II (3*141593). The 
author has arrived at this result by investigating the eight 
elements Cl, Br, X; C, N, O, S, and H. The following 
are some of the values of H calculated by using the 
atomic weights of Guye : — 

CN w n n = 3*1415 

2CN - Cl " 2 


hci + 2 n _ , 

NH 3 -an 4 

— Journal de Chimie Physique , xi,, 


3*1416^ 
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NOTICES OF BOOKS. 


Chemistry and its Relations' to Daily 'Life, By Louis 
Kahlenberg and Edwin B. Hart. New York.: The 
Macmillan Qompany. 1913. 

This book is intended to provide a yeai *8 course of theo- 
retical and.practical chemistry for students of agriculture 
and home economy in technical schools. The authors 
have endeavoured to give a thoroughly sound and scientific 
presentation of their subject, and have succeeded in pro- 
ducing a work which will be specially suitable for agri- 
cultural students, and will give them a good grounding in 
the application of the principles of chemistry to problems 
in farming. For a single year’s work too wide a region is 
covered, and there is perhaps rather too much detail ; for 
example, some of the more complicated formulae might 
well be omitted. The short course of laboratory work is 
well-planned and useful, and the use of different kinds of 
type in the text and the constant emphasis laid on im- 
portant points ought to make it very easy for the student 
to get a good grasp of the salient features of the chemistry 
of everyday life. 


The Chemistry of Rubber, By B. D. Porritt, B.Sc. 

(Lond.), F.I.C. . Londons Gurney and Jackson. ’1913. 
In this monograph the properties, constitution, and vul- 
canisation of rubber are briefly treated from the chemical 
point of view. A certain amount of space is devoted to 
the consideration of some matters of technical importance, 
but usually only in so far as it is necessary to be acquainted 
with them in order to obtain a clear grasp of the chemical 
questions involved. The evidence which has been 
accumulated as to the constitution of caoutchouc is clearly 
and impartially put before the reader, and the recent work 
which has been done on the synthesis of rubber and the 
preparation of isoprene is described. The chemist who 
is specially interested in the rubber industry will find the 
fail bibliography very useful and the monograph will 
serve as an admirable introduction to the detailed study 
of the copious literature on the subject. 


The Work of the Dominion Experimental Farms . By 

F$ank T. Shutt, M.A., F.I.C., F.R.S.C. Toronto : 

The University Press. 1913. 

The address printed in this pamphlet was read before the 
Canadian Institute, Toronto, in December, 1912. It 
contains a short history of the establishment of the five 
original Dominion Experimental Farms in x866, and of the 
experimental stations which are the offshoots of them, 
and. gives Some account of the work which has been 
done in the several departments of these farms and 
stations. The author has thought it necessary to recapi- 
tulate some rather elementary and, one would have thought, 
well-known facts, such as the need for keeping stock and 
for the rotation of crops, but on the other hand he has 
some interesting remarks to make upon the results which 
have been collected in the. investigations of different 
varieties of cereals. He also touches upon the research 
work done in horticulture, botany, and poultry keeping, 
and his report shows that the farms are doing a very 
valuable work, which is thoroughly appreciated by the 
farmers of the Dominion. 


Les Praprietes OpUques des Solutions . (“ The Optical 
Properties of Solutions”). By C. Ch£neveau. Paris : 
Gauthier Villars. 1913, 

This book is. practically a new edition of the author’s 
thesis oh the same subject which was published four years 
ago. Asia the original only two optical properties, dis- 
persion and refraction, are discussed, but a very compre- 
hensive account is given of the work which has been done 
on them. Some facts and theories of historical interest 


only have been omitted, to make room for a full discus- 
sion of recent results, and the author shows good judg- 
ment in the choice of his material. Thus* while he includes 
a certain number of experimental results, for fuller data he 
refers his readers to Tables of Physical Constants, and 
throughout the whole book he emphasises general 
principles without going into minute details. The deter- 
mination of the constitutional formulae of organic sub- 
stances from the study of their optical properties is treated 
very satisfactorily, and the different types of apparatus 
employed in measuring refraction and dispersion are well 
described. 


The Year-Book of Wireless Telegraphy and Telephony, 
1913. London : The St. Catherine Press. 

This year-book is the first work of its kind to be issued to 
the public, and there can be no doubt but that the in-, 
creasing number of people who are interested either com- 
mercially or scientifically in wireless telegraphy will find it 
very acceptable. The editor had no easy task in meeting 
the very different requirements of these two classes of 
readers, but on the whole he has apportioned out his 
.space judiciously, and there will be but few alterations 
in that respect to make before the next edition is issued. 
The Laws and Regulations of all countries are printed in 
full, and a complete list of all the wireless telegraph, 
stations of the world, with call signals and other particu- 
lars, is given. The articles contained in the book deal 
with. Wireless Time Signals, The Wireless Direction 
Finder, The Technical Situation of Radiotelepbpny, 
Wireless Telegraphy for Military Purposes, The Principles 
of Wireless Telegraphy Explained by Mechanical 
Analogies, A dictionary of technical terms in five 
languages is included, and a catalogue is given of. Appli- 
cations for Patents in xgn and 19x2. The yearly, record 
of progress in wireless telegraphy, which opens with the 
year 1896 might well have been taken a few years further 
back so as to include the suggestions and experiments of 
the true pioneers in this region, who foresaw the practica- 
bility of the application of the Hertzian waves in tele- 
graphy, and pointed out in the dearest language \yk&t 
experiments were necessary in order that the then, ap- 
parently impossible feat of transmitting messages by 
telegraphy without wires might be accomplished. 


CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.— A ll degrees of temperature are Centigrade unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances de V Academic 
des Sciences, VoL clvii.. No. 3, July 2*, 1913., 
Action of Gaseous Hydrofluoric Acid oh Quarts.— 
Armand Gautier and P. Clausmann.— The authors have 
found that hydrofluoric acid has hardly any action on the 
surface of quartz which is perpendicular to the axis, while the 
surface parallel to the axis is rapidly attacked. Similarly, 
the facets corresponding to the direct rhombobedron in a 
crystal are not attacked, while those corresponding to the 
inverse rhorabohedron are etched, like the surface parallel 
to the axis. This is the first time it has been proved that 
there is a relation between the orientation Of . the different 
faces of a crystal, and hence the orientation of the mole- 
cules of which it is formed, and the energy of the chemical 
actions which the different facets undergo. 

Tetra-alkylation of a- or 1 - Methylcyclohexanone. 
— A. Haller,— The author has shown that the preparation 
of ethyl derivatives of cyclohexanone by means of sodamide 
gives very poor results, owing to the condensation of the 
ketone with itself. If , however, the fundamental ketone 
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stirring method the rise is higher and the solidifying- 
points are also higher, as will be seen from below 


Average Rise in T 3 by both Methods* 


Oleic. 

Stirring. 

Stationery, 

Per cent. . 

c C. 

*»C. ’ 

- 0 

v 0’8 

o *3 

IO 

. O’S 

°*4 

20 

o‘9 

°*7 

30 

1*0 

0*8 

40 

rt 

0*7 

50 

1*0 

6*8 

60 

t’O 

0*7 

70 

o*6o 

o*s , 

80 


... 0‘4 


Here 'it is clear the quicker the cooling the higher the 
rise. The rise is apparently governed . by the amount of 
~ matter ..crystallised per interval of time. With solidifying 
point determinations it is the usual custom to include, the 
“rise” in the solidifying-point, as the solidifying point is 
the highest temperature at which solidification takes place, 
and is well-defined, due to the thermometer remaining 
stationary, for long perils at that point.. Thus,— / . 

Per cent oleic acid y. ! .. , « * o_ io 20 30, 

Minutes "thenhomeler renwihs statiohhry 30 20 1 2 12 

: But then, again* the lowest temperature to which a 
liquid: must be cooled to produce a homogeneous, solid 
may also be stated to be the true solidifying-point. The 
moat troublesome part of the “rise*’ is that it is far from 
constant, varying in any series as much as 0*5° C, But 
most likely this is due to the commencement of the rise 
not being Well-defined and erratic. This point requires 
further investigation as it is o£ some importance. Where 
the solidifying-point of a substance having no “rise” 
requires to he compared with another having a “rise ” of 
i° or 2 0 C. the comparison is very troublesome and con- 
fusing. But “ rise ” or no “ rise ” the point is well-defined 
in -both cases where the thermometer remains for the 
longest period stationary. Some stearic acid was melted 
in test-tube and this plunged in cold water ; the solidifying- 
point indicated was 53*9° C. with a rise of 0*3° C, In 
another experiment 200 grins, of a 10 per cent oleic acid 
and 90 per cent stearic acid were placed in glass ball, the 
thermometer placed in centre and allowed to cool. The 
T° fell to 5i'8° C, and remained for over 30 minutes at 
that without showing a “ rise.” This only, indicates the 
. troublesome nature of the “rise * which depends on 
thermal conditions, which may or may not be present at 
any given time. The rise is apparently eliminated when 
working with large quantities, due to the slow rate of 
cooling. It Seems to me the direction in which the “ rise ” 
is likely to be eliminated from the test is by conducting the 
solidification in a hot water jacket. It will be apparent 
that to eliminate the “ rise ” would not afreet the longest 
interval at which the thermometer remains stationary, but 
would lower all the readings. 

Of the. two methods the stationary method yields the 
lower results uniformly through the whole series as . 
follows : — 


Oleic. 

Stirring, 

Stationary. 

Difference, 

Percent. 

•C. 

°C. 

°C. 

0 

54-8 

53*7 

rx 

to 

53 - 3 

52*3 

1*0 

20 

51*6 

50*9 

07 

3® 

497 

49-0 

07 

40 

47-6 

46*6 

1*0 

50 

447 

43*6 

i’i 

60 

41*2 

39*9 _ 

i*3 

1 ° 

36*6 

35*4 

1*2 

80 

30*5 

29*2 

i*3 


This difference is not due entirely to the difference in 
“rise,” but most likely is due to rapidity of crystallisation. 
The methods show, with stearic acid alone, a difference of 


t‘X° C., which is equivalent to about 7 per cent oleic acid* 
The question is which method approximates the true solid!" 
fying point, and from our foregoing argument there cin 
be no hesitation in determining that to be the stationary 
method* ' 

The relationship between the solidifying point and 
melting point is generally somewhat obscure, the general 
idea being that the melting-point is always higher than the; 
solidifying-point. The author's experience extending 
over the past twenty years confirms that, working with a 
varied assortment of substances and various melting-point 
methods. But it would appear that the ratio between the 
melting-point and soHdifymg-pomtdepends on the melting- 
point method used, there being nb definition of what 
the actual melting-point really is. A series of determina- 
. tions were made of the melting-point by the thermometer 
bulb method, using the same thermometer. arid the same 
.mixtures of stearic and oleic acid -as used for , determining 
the solidifying-point. The- thermometer wasdippedinto 
the melted fat at about io° C. above its melting-point ^; 
and with the low melting mixings the thermometer was 
cooled down to o° C. before dipping to obtain a uniform 
coating throughout the series. The thermometer was fixed 
in test-tube £" X 7“, fixed in beaker of water, and heated 
gradually while stirring the water. So far as these mix- 
tures are concerned, cooling fixe thermometer down for 
twenty-four hours after coating with fat and thirty minutes 
cooling, no difference was found in melting-point. Cooling 
'down quickly at o° C, and f at 15 0 C. no difference in 
melting-point was observed. Numerous observers have 
frequently pointed out the importance of prolonged cooling, 
ana have obtained differences in the melting-point of 
several degrees when rapidly cooled. So far as this method 
is concerned, constant results depend not on the rate of 
cooling but on the uniform coating of the thermometer bulb. 
If the coating is too thin the melting-point is likely to be 
high, due to the fact that the temperature of fat must be 
increased above its actual melting-point to produce, suffi- 
cient viscosity to cause it to flow into a bead. On the 
other hand, when the film is too thick the fat begins to 
flow and forms beads below its meUlng-pointj-afnumeftmft* 
if not all, solids flow below their melting-point, but in all 
these cases opacity is presexxt^JThe "following determina- 
tions were made with the greatest possible care, five being 
made for each series 

Melting-point by Thermometer Bulb Method of Mixtures of 
Stearic and Oleic Acids* 


Oleic 

acid 

Stearic . 
acid 


Melting-point 0 

-J 

C. 

Difference for 
each 10 per 

Percent. 

Per cent. 

Minimum, . Maximum. 

AyerageJ 

cent oleic;. 

0 

0 

55*4 

55*8 

55*6 

> — 

IO 

90 

. 53*8 

54*o 

54*0 

I’fi 

20 

80 

52*1 

52*6 

52*3 

17 

30 

70 

49*8 

50*4 

50*1 

2 ’ 2 j 

40 

60 

47*5 

47*8 

,47*6 - 

2*5 

50 

50 

45*2 

45*3 

45*3 

2*3 

60 

40 

42*0 

42*5 

„ 42*3 

3*o 

1 ° 

30 

37*8 

38*2 

38 'X 

4*2 

80 

20 

32*8 

33*4 

33*o 

5-r . 


This method it will be seen is only accurate within 
o*5° C. for all the series. The following shows the dif- 
ference between, the melting-point and, sofidttyingrpoint by 
stationary method 

Melting-point. Solidifying-point. Difference. 


Per cent. 

°C. 

•C. 

e C* 

6 

55*6 

53‘ 7 

i*9 

10 

54*o 

52*3 

1*7 

20 

52*3 

50*9 

1*4 

30 

50*1 

49*o 

i-i 

40 

47*6 

46*6 

1*0 

50 

45*3 

43*6 

17 

60 

42*3 

39*9 

2*4 

70 

38*1 

35*4 

27 

80 

33*o 

29*2 

3*8 
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4, The curious fact is that there Is a decrease in difference 
between themelting-point and solidifying-point from o° to 
40 percent, and then an increasing difference for the re- 
mainder ofthe series. The melting-points approximate 
more closely to the solidifying points by the stirring method 
as follows ; — ' 


Oleic. 

Melting-point. 

Solidif/mg-point. 

Difference. 

Fer cent. 

■C. 

- - c C. 

°c. 

O 

- 55*6 . 

54*8 

0*8 : 

xo 

54'° 

53*3 

o*7 

20 

5 2 ’3 

51*6 

07 

30 

50-1 

497 

0-4 

40 

-47*6 

47-6 

0*0 

1 ° 

45*3 

447 

0’6 

60 

4 2 *3 

41-2 

x-x 

2° 

3*** 

* 36*6 

i*S 

80 

33*o 

3°*5 

2*5 


The differences here are lower than by the stationary 
method. At the 40 per cent mixture the difference is 
least, being equal to each other. The melting-point of the 
10 per cent mixture was determined hy the capillary tube 
method, Which yielded readings as follows *.—52 -6, 51*$, 
average** 5 2 '2° C. ; Here it will be noted the 
melting-point is loWer than the solidifying-point by either 
method, add nearly a* lower than die melting-point method 
>y thmmometer bmbi 

The melting-point of stearic' acid was determined by a 
new method not hitherto published. U-tubes with X2 cm* 
legs by 2*5 mm, bore by 1 mm. thick were used. . The 
stearic acid was melted and sucked into leg, and when 
cold end of U-tube was heated to melt out 6 cm. of the fat, 
leaving a column of 4 cm. in leg. The thermometer 
was placed between legs, and the U-tube immersed in 
water and heated at rate of 0*5° G. per minute while 
stirring. / The temperature at which both columns of fat 
are of equal height is the melting-point. The figures bb- 
tained were:— 55*4, 55*4, 55-5, 54*6, 55 0 C. ; limit Of 
accuracy, 0*9? G, The fat remains opaque even when 
maintained at a temperature of 56° C. for thirty minutes, 
-and only clarifies when heated to 57*8° C. The, inherent 
weakness of this process is that the fat flows while still 
opaque. Another method was tried by using straight tubes 
12 cm* long by 2*5 mm. bore by 1 mm. thick, in this 
case the tube is dipped into melted fat to the extent of 
4 cm., finger placed on top and removed, and allowed to 
cool.. This tube is now fixed to thermometer with india- 
rubber band and placed in beaker of water heated at rate 
of o’5° C. per minute while stirring, the water level being 
4- cift'. above fat. The temperature at which the column 
ascends is the -melting-point. This method gave 53*8, 
<3!»,jf4*4, 53*8, 53*8, 54*0, 54*4° c *; limit of accuracy, 

. o*j° C* The defect of this, method is that the column of 
fat commence* to ascend while still solid and opaque, due 
to the fact that the core of fat becomes fluid on outside, 
leaving a solid core inside. . Another objection is that the 
movement of the fat depends on pressure. The process, 
however, yields; very constant results. The' ordinary 
. capillary tube: method gave 54*8, 55*4r55" 6 » 55* 2 I error 
of accuracy, o ; 8°^ G; v ■ ,, * 

^ - The following is-4 $aramary of these melting-point 
detehftiriationa:— 


Min. . Max. 
Thermometer bulb 55*4 55^8 

I) -tube : 54'6 55*5 

Straight tube 53-8 54*5 

Capillary tube .* 54*8 , 55*6 


Avg. Limit of accuracy, 
55*6 . 0*4° Cl 

55-2 0*9° C. 

54** 07° C. 

55’2 o-8° 0. 


According to these determinations the bulb method is 
the. most accurate, yielding the most constant results with 
, . least variation. By the four methods the melting-point is 
in each -case higher -than the solidifying-point, and as is 
well known the ,; melting-point varies according to the 
method used. It therefore would appear that the melting- 
point is. only apparently higher than the solidifying-point, 
due to all melting-point methods yielding too high results^ 


PRODUCTION OP HYDROCARBONS FROM A 

SOLUTION OF SODIUM STEARATE 
BY ELECTROLYSIS. 

' By H. T. F. RHODES. - 

As is well known, it is possible to produce ethane by the 
electrolytic dissociation of potassium acetate — 

CH a COO K + HO H 

+ , * ■ — - 

CH 3 COO K +■ HO H 

As the number of carbon atoms rise dissociation by electro- 
lysis becomes more difficult. Probably the cause of this 
in the case of sbdium stearate, and the salts allied to it, is 
the partial Eydrcdysis wbibh^takes place when these salts 
are dissolved in water. It has been found possible, how- 
ever, by using a very low . current, to dissociate an aqueous 
solution of sodium stearate. , ; ■ 

Three grms', of pure hard soap, consisting entirely of : 
sodium stearate, were dissolved in 100 cc. of water. The 
solution was acified with acetic acid, and electrolysed for 
fourteen hours, using 0*3 ampfere. The solution was 
then diluted with water, and was allowed to stand for a 
week ; it was then filtered’, and a small quantity of a 
hydrocarbon very similar in physical properties to paraffin 
wax was obtained. It is interesting to note that the 
hydrocarbon could not be detected in the solution until it 
had stood for some considerable time. It was probably in 
a very fine state of division immediately after electrolysis. 

The data is not very satisfactory, as reliable results 
were obtained on two occasions only, and in each case the 
yield was so small, that it was impossible to definitely 
decide its exact composition. 


NEW RESEARCHES ON LIQUID . CRYSTALS.* 
By O. LEHMAN ff, 

(Continued from p. iSa). - 

II. The Objections Urged against the Existence of Liquid 
Crystals . . ; , . . . 

Herr Mlodziejowski, who disputes the existence of liquid 
crystals (foe. cit.) f did not perform the experiments described 
above* He merely allowed the solution (containing excess 
of Water) obtained by his method to evaporate under the; 
microscope, when naturally the composition of the solution 
was continually changing and important complications 
must arise at the free surfaces owing to the effect of 
surface tension. . p i \ * f 

FrOm, Similar observations of uncovered solutions, M. 
Vogelsang (“ Die Kustalliten,” Bonn, 1875) had already 
arrived at the erroneous conception of the existence of 
attraction forces of crystals by means of which they can 
influence other crystals which are free to move, just as 
magnets can attract and arrange other magnet*. For the 
same reason Herr M. bad' rib difficulty in explaining by 
means of hypothetical forces the anisotropism and clustered 
formation of the structures observed hy him, as Well as the 
phenomenon of again assuming their normal structure 
when they flow together ; these forces are supposed to be 
.exerted upon one another by invisibly small solid crystals 
of anhydrous ammonium oleate whfcn they are suspended 
in oleic acid. But such mysterious actions at a distance 
between crystals are unknown in physics; /even with 
crystals molecular forces act only at molecular distances. 

According to G. Quincke [Wted. Ann.* 1894, Hii., 6rs), 
who is the originator of this theory after Herr M./tbe 
directive forces which the crystals experience proceed, from 
the surf ace skin of the oleic acid. These influence soap 

‘ * Abridged from SttxungsbetickU 4ef Btidelbergtr Akadmii Her 
Wmemchaftung } i$i$ t k t x!L\U ■ i 
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crystals just as a thin layer of mica affects little crystals 1 
of potassium iodide* and forces them to arrange themselves ! 
in definite positions.. But only the hypothetical layer of 
invisible tiny crystals lying close to the surface could be 
thus arranged, and the arrangement would not be that 
which is actually observed. For with simple liquid crystals 
the extinction^ between crossed Nicols - is absolute ; the 
molecular axes can thus form all possible angles with the 
surface, whereas they should he perpendicular to it. Herr 
M.’s hypothesis moreover provides no explanation of the 
fact that the smallest simple crystals always exhibit the 
form of an extended tetragonal octahedron or its growing 
form (more projecting edges), and thus possess an axis of 
symmetry of the second order (except in the case of the 
rounding of the surface, which is also to be seen in many 
soft solid crystals of simple structure, like ammonium 
chloride* silver iodide, camphor, &c.). What force could 
then produce four projections (90° apart) in the drops of oleic 
acid drawn put longways into the shape of a spindle (by 
some inexplicable force), and moreover always four pro- 
jections and never one or two Or three ? This phenomenon 
can only be explained on the assumption that the smallest 
crystals, which have been undisturbed during growth, have 
a lattice structure like solid crystals. 

' r > The disappearance .of the parallelism of the secondary 
axes wheti the crystals flow together is due to the fact 
that, as the phenomenon of forced homotropism shows, 
the molecules can turn very easily about the principal axis 
(optica! axis): The molecules must be regarded as leaflets 
which endeavour to become parallel when the crystals flow 
together, but remain irregularly arranged as regards the 
direction of the secondary axes, so that the resulting semi- 
isotropic structure possesses an unlimited number of planes 
of symmetry through the principal axis. Of the eight pro- 
jections which two crystals flowing together possess, two 
could easily disappear, so that only six remain, which at 
once arrange themselves symmetrically. They no longer 
correspond to a lattice structure, hut produce disturbances 
of the semi-isotropic structure. From the flowing together 
of more crystals, structures with to, 14, or more projections 
could result. This fact is in good agreement with the 
theory of liquid crystals. 

Another mystery, the explanation of which Herr M. leaves 
to,tbe reader, is the fact that the hypothetical crystals of 
anhydrous ammonium oleate suspended in the drops of 
oleic acid have such minute dimensions that they are 
invisible even when magnified by the strongest microscope, 
while this salt when it crystallises from oleic acid appears 
as distinct crystals which can easily be recognised when 
slightly magnified. This mystery will never be explained, 
for owing to the large amount of water in Mlodziejowski’s 
preparation it has been proved above that crystals of 
anhydrous neutral ammonium oleate could not be formed 
in the drops of oleic acid. If there could be any question 
of solid crystals, they would be crystals of acid ammonium 
oleate hydrate, which, however, as has already been said, 
are very large. Even if we disregard this contradiction of 
experience we are at once confronted with a new mystery. 
What explanation could be given of the fact that the 
drops of oleic acid remain unchanged in an aqueous solu- 
tion saturated with ammonia? As has already been 
pointed out, an excess of ammonia is very favourable to 
the formation of liquid crystals, while lack of ammonia 
revents their formation and converts all the crystals that 
ave been formed and the oleic acid into solid acid am- 
monium oleate. Herr M.’s article provides no answer to 
these questions, which he naturally does not suggest, being 
ignorant of the facts. If Herr M. had tried to destroy the 
supposed drops of oleic acid, i.e., the liquid crystals, by 
the addition of gaseous ammonia, he would have observed, 
in contradiction to his theory, that the liquid crystals were 
not destroyed, but that, on the other hand, they appeared 
more stable the greater the excess of ammonia. 

Herr M. does not explain why the ** chrysalis-like ” 
structures of oleic acid and solid crystals of ammonium oleate 
look exactly like the liquid crystals of other chemically 


Liquid Crystals 

well-defined substances, in the case of which a decomposi- 
tion into solid crystals and an oily isotropic liquid is 
precluded for chemical reasons. According to his obser- 
vations the oleic acid can be [pressed out of the liquid 
crystals, and often even flows out of them of itff own 
accord in the form of a drop. Here, again, there is 
error. For if the structures in which this was observed 
were actually those called liquid crystals by me it would 
simply be a case of an optical illusion depending upon 
the phenomenon that crystals, one end of which touch 
the glass of a slide, suffer a change of structure so that all 
the molecular axes become perpendicular to* the glass (see 
Heidelberg Sitzungsber xgxx* No. 24 , Table IL* Fig. 16 
a— c) (Notes). The supposed drops of oleic. acid are 
nothing but a part of the crystal which has become 
pseudoisotropic and has spread out in little round discs 
on "the glass. ' 1 

, Thus no objections to the explanation of the structures 
observed as being liquid crystals can be regarded as/ten- 
able. They are all m direct opposition to the actual facts,/ 
On the other hand, the theory of liquid crystals Is hot 
contradicted by a single fact, but only by a hypothesis,' 
namely, the assumption that the molecules of all so-called 
modifications and states of aggregation of a substance aTe 
identical. It is certainly quite irreconcilable with this 
assumption (Zeit. Phys. Chem 1910, Ixxi., 355 ; Verk. d. 
JCarlsr . Nett, Ver 19x3, xxv.). But this only demon- 
strates the incorrectness of the hypothesis, which may also 
Be deduced from other facts (“Molecular-pbysik,” 1889, 
ft** 4 I 3)* , r ‘ ' ‘ T- ■.* 

TIL Structure and Forth of Liquid Crystals • 

If we bend a sheet of mica, in consequence of the dis- 
tortion of the molecules or the alteration of their distances, 
elastic reaction force comes into evidence* and lasts as 
long as the bending, disappearing when it comes to an 
end, since inasmuch as the limits of elasticity "were not 
passed the grating arrangement of the molecules remained 
the same. , When a liquid crystal is bent such a lasting 
elastic reaction force never copies into play ; 
bending the molecules are momentarily jifepJaced { thfe- 
original grating arrangement is at onMuefiontaneously re- 
stored by the action of the nrofoctUSTdirective force, even 
if the crystal is not bent back. Crystals which flow to- 
gether thus possess no limits of elasticity, and for this 
reaspn must be called « liquid " ; for the lack of a limit of 
elasticity is the special characteristic of the liquid state. 

The molecular directive force not only restores the dis- 
turbed structure of liquid crystals, but also their altered 
form. If a piece is broken off a solid crystal the molecular 
forces cannot fill up the gap, if the crystal is not Bus- 
pended in a supersaturated solution in which it can again 
become perfect by the addition of new material. A liquid 
crystal, on the contrary, at once resumes its normal form, 
in which equilibrium is restored between the molecular 
forces among themselves and the thrusts resulting from the 
thermic state of motion. 

I have not yet succeeded in demonstrating this thermic 
motion in the usual way by observation of the Brownian 
movement (Rob. Brown, Fogg, Ann., 1828, xiv., 294 ; 
J. Perrin, “Les Atomes/* Paris, Alkari, 19x3; O. Leh- 
mann, Verh. d. Karls . Nat. Ver., 1913, xxv., 41) because 
it is impossible to obtain little particles continuously in 
suspension in crystalline liquids. Thus, if an uncovered 
preparation of para-azoxypbenetol is slightly blackened 
over a turpentine or magnesium flame, and is then melted 
under a cover-glass, the Brownian movement among the 
particles of soot can readily be observed in the isotropic 
melt. But as soon as the conversion into a crystalline 
liquid occurs the particles of the growing liquid crystals 
are driven against the glass walls and remain suspended 
there, even if the mass is rubbed off in order to try to 
drive them again into the interior. The experiments of 
Friedrich, Laue, and others on the bending of the Rdntgen 
rays in crystals (see also M. de Broglie, Comp tes Ken dus, 
1913, clvi., 1011, 1x53; M. Laue, Phys . Zeit., X913, (3], 
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xiv,, 423) provide no evidence of thermic movement in 
them, and it must be assumed that it is negligibly small. 
Small very rapidly changing etched figures which I ob- 
served in the case of pata-aZoxyphenetol {Phys. Zeit 
igrr, xii.,-543) might be caused by the state of thermic 
motion in tbe corrosive melt. The scintillating polarisation 
discovered by Ch. Mauguin {Comptes Rehdus, zgtz, cliv., 
1359) in semi-isotropic, liquid crystalline layers of optically 
biaxial substances, might be caused by the rapid change of 
the directions of the secondary axes, while the principal 
axes or axes of revolution of the molecules which are in 
the direction of the optical axes remain parallel) as shown 
by the complete extinction (in a capillary tube) when 
observed transversely. 

Perhaps the thermic movement, i.e., the expansive force, 
if it exists is anisotropic in the case of liquid crystals, and 
thus the surfaces turn outwards more forcibly iri different 
places, until the capillary pressure aroused by the dilation 
again restores equilibrium. The form of a liquid crystal 
would then be the result of the opposing action of mole- 
cular forces and expansive force. On the other hand, that 
of a solid crystal would .be the result of the repelling, 
attracting, and directing molecular forces. If this is 
correct the shapes of the liquid crystals must be funda- 
mentally, different from those of the solid crystals, which 
does not appear to -be the case. Probably the force which 
determines the shape of the liquid crystals depends entirely 
upon the action of the so-called molecular forces, which is 
certainly difficult to understand from the point of view of 
the kinetic theory (Note 6). 

From the, behaviour, '< already described, of ammonium 
oleate in capillary tubes, it may be concluded that the 
molecules are hot rod-shaped (in the direction of the 
principal axis) hut leaflet-shaped (perpendicular to the 
principal axis), since rod-shaped molecules would arrange 
themselves "obliquely to the walls when the mass was 
poured, owing to the greater velocity in the neighbourhood 
of the axis of the tube (Note 7). This .formation of the 
molecules is confirmed by the phenomenon that even the 
power of adsorption of glass plica plates is capable of 
producing semi-isotropic structure {Ann. Phys., rgoo, H., 
689 ; 1906, xix., 408 ; Phys. Zeit ., igto, xi., 575 ; Heidelb. 
Sitzungsber., 1912, No. 13, Table II., Fig. 2X ; F. 
Wallerant, Comptes Rendus , 1906, cxliii., 555 ; P. Gaubert, 
Ibid., igo7, cxlv., 722; D. Vorlander, Zeit. Phys . Chetn., 
X907, lxi M 166 ; D. Vorlander and H. Hauswaldt, l * Acta 
nova,” Halle, 1909, 90). It may be supposed that it 
compels the molecular discs to arrange themselves parallel 
to the surface of the plates, i.e so that the optical axes 
are perpendicular to the glass. This is confirmed by the 
fact that this alteration of structure is facilitated by pressing 
the mass between, two plates or by gently pushing one over 
the other. 

, . The effect of more powerful' surface tension, such, for 
example, as is exerted at ;the surface exposed to the air, 
causes the molecular leaflets to arrange themselves parallel 
to the surface (Ann. Phys,, 1903, xii., 332; FK^ss^ge^ 
Kristalle,” rgog, Table XX., Figs. 2 and 3). 

The assumption that the molecules are disc-shaped is in 
good agreement with the phenomenon called forced homo* 
tropism, viz. ; when liquid crystalline layers flow rapidly 
over one another the molecules behave to a certain extent' 
like furniture castors, the. axes of which endeavour to be- 
come perpendicular to the direction of pushing. The mass 
thus becomes semi-isotropic in such a way that the optical 
axis is perpendicular to the direction of thrust, and the 
inner friction decreases as if the molecules acted as friction 
wheels, like the resistance of a wheelbarrow provided with 
guiding wheels, as soon as the wheels have arranged them 
selves properly (Ann, Phys., 1903, xii., 318; Zeit. d. Ver. 
D . Injg.^ xgo8; lti., 387). . 1 

The spontaneous homotropism of ; liquid Crystals when 
they flow together {Zeit. Phys. Chem., 1895, xviii., 91) 
may be explained, by supposing that the more or less 
irregularly arranged discs as they rub against one another 
exert directive forces on P one another in such a way that 


they all take up the same orientation, at any rate as re- 
gards their surfaces.. If, as with viscous liquid crystals, 
the arrangement of .the individuals is not too irregular, 
fan-like structures must be. produced, as with the solid 
crystals of acid ammonium oleate hydrate which has 
actually often been observed {cf., O. Lehmann, “Fliissige 
Kristalle,” 1904, Table I., Fig. 6j Table II., Fig. 1). 
This constitutes a transition to the sphaerolithic structure 
(Wied. Ann., 1895, lvi., 784} which occurs in liquid crystals 
of ammonium oleate hydrate,, if the solution- contains 
much water, partly on account of the increase of surface 
I tension thus produced, and partly on account of tbe 
| decrease of viscosity (true stiffening) in consequence of the 
absorption of water (swelling up). 

Also when liquid crystals of ammonium oleate are bent' 
fan-like structures appear, inasmuch as on the concave 
side the molecular axes (directions of extinction) arrange 
themselves tangentially to the curve of bending, just as 
when a solid crystal (of, for example, . ammonium nitrate, 
Zeit.f. Kristaltog 1877,1^1x0) or orthoraercttry-ditolyl 
(foe. cit ., 1885, x., Fig. 39) bonds. The other molecules 
then endeavour to become parallel to them, and thus the 
fan structure is produced. ^ 

Allied to these fan structures are the conical and double 
conical structures {Wied. Ann., 1895, lvi., 786, Figs. 20 — 
26.; Ann . Phys., 1903, xii., 329; “Flussige Kristalle,” 
1904, p. 40, Table V. ; Ann. Phys., 1906, xix., 408, .Figs. 
1— 12; Verh. d. Phys . Ges ., igix, xiii., 338; Heidelb . 
Sitzungsber F , 1911, No. 22, Table IV., Fig, 24 ; u Die neue 
Welt der fllussigen Kristalle,” 1911, p. 368), which also 
produce molecular states of equilibrium, which in spite of 
thermic motion are permanent, and after any distortion of 
the mass (if if is not too deep-seated) again return to their . 
original form a3 soon as the; strain is removed. In spite 
of thermic motion they also are permanent; as the arrange- 
ment of the molecules corresponds to the molecular direc- 
tive force, although the molecules are, not parallel as in 
the grating structure or the state of semi -isotropic aggre- 
gation. They may be regarded as fan-structures which, 
being closely connected with one another, are recouped 
quite symmetrically about an axis, so that if flie fan- 
structure can be explained on the ground of the hypothesis 
of the leaflet shape of the molecules and their behaviour . 
as astatic systems of magnets (which has not yet been 
proved mathematically) the explanation of the conical die- 
torbances on the basis of the same hypothesis offers no 
difficulties. The same holds good for the spiral structures 
which are produced in uniformly liquid crystalline layers 
by twisting the limiting anisotropic plates over one another, 
and also by addition of different non-isomorphic substances 
(Ch. Mauguin, Comptes Rendus, rgxo, cli., 886 ; 0. Leh- 
mann, “Die ntue Welt der flfissigen Kristalle,” 19x1, 
p. 232 ; Ann. Phvs . f xgoo, ii., 670 ; « Flussige Kristalle/” 
1904, Tables XIV. — XVII. ; Ann. Phys., 1905, xviii., 808 ; 
Phys. Zeit., xgxr, xii., 540; Ann. Phys., 191X, xxxv., 
193 > i9*3»xxxixM 105; Heidelb. Sitzungsber., X9X2, No. 
13, Table III., Fig. 64), 

Speaking generally, we can say, at any rate as far as 
the hydrate of ammonium 1 oleate, is concerned, liquid 
crystals behave as if they consisted of mobile but approxi- 
mately rigid leaflet-shaped molecules, which exercise 
turning moments (couples of forces) upon one another, 
comparable with those of astatic systems of magnets 
formed of revolving electrons (in paths which form knots). 

■ ' . Notes. ' 

5. In view of the large amount of water J in Herr 
preparations it might be thought that hollow liquid sphaero-. 
crystals were observed, the interior of which was filled 
with isotropic mother liquor, which/can be pressed out if 
the crust has been v converted into, solid acid oleate by 
evaporation of ammonia from the solution. But the sub- 
stance squeezed out is aqueous solution, not oleic acid. 

6. For models to illustrate this/ assuming die electro- 
magnetic theory, see (‘Moleeularphyaik,” 1889, ii M 376]; 
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JPAys. Zeit xgog, x. r 553; zgza, xi ii., 530; “Die neue 
Welt der fiussigen Kristalle,” xgxx, 346." 

7. If they were only, systems of revolving electrons as 
shown by , the models mentioned above they could he 
regarded as deformable* In this case the properties of a 
substance must be altered by deformation, which is not 
actually the case. But they can behave like rigid discs 
only, if the velocity of motion of the electrons is Very great, 
The phenomena of radio-activity actually reveal such great 
velocities in the interior of the molecule. 

(To be continued). 


, THE FILTRATION OF BARltJM SULPHATE. 

By.J. L. OSBORNE. \ 

Krak (Chemist Analyst , tgi2 t p« 26) has recently, stated 
. that to filterbarium with suction seems a rather daring 
experiment, even when specially prepared filterSare Used, 
but that it may be done as follows : 7 

" “ Pour the supernatant liquid through the filter, uamg 
Suction. Before the precipitate begins to follow, add 
about 10 cc. of a; saturated^ slightly acid, solution of 
ammonium, acetate ;th lbeprecipitale,and stir it up well. 
The fine BaS 0 4 changefrinstantly into a coarse precipitate, 
and can be washed instantly while suction is /going . full 
speed without ever passing through the. filter. The results 
thus obtained are not influenced by the use of the. filter 
solution. 1 ’ ' . ■* - . ' r 

This sounded as though the * barium sulphate were 
coagulated by the ammonium acetate solution. It seemed 
desirable to verify this and to see what would be the effect of 
adding solid ammonium acetate to a solution from which 
barium sulphate had been precipitated cold. A number of 
experiments were therefore made to determine what 
happens and what are the limitations of the method, 
if any. 

Equivalent solutions of barium chloride and of sulphuric 
acid were prepared, and 100 cc. Of the barium chloride 
solution were added a little at a time to 100 cc. sulphuric 
acid, stirring continuously, and keeping the solutions at 
75—80°. The precipitate is coarse enough for ordinary 
filtration by gravity, but is sucked through; a filter-paper 
when suction is applied. In the next experiment the 
supernatant liquor was decanted, as recommended by 
Krak, and 10 cc. saturated ammonium acetate solution 
were stirred up with the residue. There seems to be a 
solution of the barium sulphate which re-precipitates as 
coarser crystals which arc not carried through a filter- 
paper by suction. There is ho difficulty at all in dupli- 
cating Krak’s result. _ 

In another experiment the. barium sulphate was pre- 
cipitated hot as before, but the supernatant liquid was not 
decanted. About. 75 grms. of solid ammonium acetate 
were added to the solution, making the concentration with 
respect to this salt practically the same as in the preceding 
experiment. Filtration by suction was not possible. The 
whole mixture was boiled for nine to ten hours, but even 
then the barium sulphate ran through the filter under 
suction. This showed that a mixture of ammonium 
acetate and hydrochloric acid behaves quite differently from 
ammonium acetate alone* This might be due to . the free 
acid or to the chloride preventing the growth of the crystals, 
or it might be that the chloride had a peptonising action 
and disintegrated the barium sulphate. 

A hot solution of ammonium sulphate was precipitated 
by adding just sufficient hot barium chloride solution. 
Since there were about xzo cc. of solution, approximately 
zoo grms. of solid ammonium acetate was added, and 
the mixture was boiled for eight hours, four hours at a 
time with several hours of standing between the two 
periods. The barium sulphate could then be filtered with 
suction. This experiment shows that ammonium chloride 
retards hut does not prevent the growth of the barium 
aulphate crystals. 


Some barium sulphate was made filterable by Krak 1 
method. .This was boiled for nine hours with an 
ammonium chloride solution. At the end of this time the 
crystals filtered as well as before, thus showing that the 
ammonium chloride solution had no peptonising or dis- 
integrating action. 

To determine whether Krak’s method worked well with 
neutral and acid solutions, three sulphate solutions-were 
made up of the same strength, sodium sulphate, sodium 
sulphate acidified with hydrochloric acid, ammonium sul- 
phate. These solutions were heated to 8o°, and Sufficient 
hot barium chloride solution added to ensure complete 
precipitation. The mixtures were brought to boiling for 
five minutes, and were then allowed to stand over night* 
In each case the supernatant liquid was decanted, 5 cc. of 
saturated ammonium acetate added, and the solution 
boiled for five minutes. The precipitates did not filter 
well, so xo cc. more of ammonium acetate, solution were 
pdded to each beaker. Each solution was boiled for one 
minute, and then allowed to stand* There was no diffi* 
culty in filtering with suction, the three lots behaving 

practically alike* r : ■ V* ^ - 

The r last experiments dealt with cold precipitation of 
sulphuric acid by barium chloride. After decantation* 
ammonium, acetate solution Was added, and boiling was 
kept up for eight to ten hours*. It was quite impossible to* 
fiUerthe barium sulphate. The experiment- waB repeated 
with 20 cc, ammonium acetate, solution, boiling' steadily 
for ninety-six hours, using a reflux cooler. At the end of 
this time the barium Sulphate filtered nicely with full 
auction.. .. v , *' . / , ' \ ( ■' 

These experiments clear Up the theory of the process. 
Barium sulphate is soluble in ammonium acetate solution, 
and the crystals therefore grow in a , hot solution/ If the 
barium sulphate is precipitated under conditions such that 
the crystals are nearly large enough to permit of filtration 
with suction, a short heating is enough to make them grow 
to the required size. If the barium sulphate is precipitated 
cold, the crystals are small, and a very much longer heating 
is necessary to give the required size. Since ammonium 
chloride and hydrochloric acid do not peptopise or dis- 
integrate the barium sulphate crystals and yet do' retard 
the growth, it is clear that these substances decrease the 
Solubility of barium sulphate In ammonium acetate 
solutions. ' : 1 

This work was suggested by Prof. Bancroft, and has 
been carried on under his supervision .^- journal of 
Physical Chemistry , xvii., No. 7. 


A STUDY OF THE METALLIC TELLURITES.* 
By VICTOR LENHER and EDWARD WOLESENSKYi 

Since the early work of Berzelius very little has been 
contributed to the chemistry of the tellurites (Jahresb., 
if 33 J Ann,, 1833, xxviii., 3Q6*KongUga Svenska 

Vetenskaps Ahademiens Handlingar, 1833, 277: Pogg. 
Ann., 1834, xxxii., 1— 577 ? Chtm. Phys, F2U 

1835, Ivin., 225). What work has been done has been 
largely incidental rather than a systematic study. 

In our work the tellurites of potassium, sodium, silver, 
barium, magnesium, cadmium, nickel, cobalt, manganese, 
lead, and ammonium were studied. Iti addition to the 
normal tellurites, the di- and tetratellurites of the alkali 
metals were also studied. The normal and ditellurites.of 
potassium and sodium were prepared by fusing tellurium 
dioxide with the calculated quantities of the alkali car- 
bonates. The tetratellurites of potassium and sodium 
were obtained by the decomposition of the corresponding 
ditellurites with water. The tellurites of the other metals 
were prepared by precipitation from solutions of their 
Salts (usually the chlorides) by means of sodium tellurite. 


* Journal of the American Chemical Society, xxxv„.No. 6. 
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The tellurium dioxide used was prepared, from ele- 
mentary teHorium by solution in aqua regia and precipita- 
tion from the hydrochloric solution by sodium bisulphite. 
The impure tellurium, thus obtained was fused with an 
excess of potassium cyanide* the fusion extracted with hot 
water, when a solution was obtained of potassium tellu- 
ride* selenocyanate, and thiocyanate. The insoluble 
residue was invariably refused and treated again as 
before. . . 

Air was then bubbled through the solution, precipitating 
the tellurium, while the seleno- and thiocyanates were un- 
affected. The tellurium, after filtering and washing, was 
dissolved* in dilute nitric acid and re-crystallised as the 
basic nitrate. The nitrate was finally heated strongly in a 
platinum crucible; and tellurium dioxide obtained. The 
dioxide was then fused, to insure complete removal of 
oxides of nitrogen. ~ The product was perfectly white. 

Methods of Analysis. 

In the analysis of the tellurites studied, the following 
methods were used. Water was usually determined by 
loss of weight on heating. In some cases a temperature 
of 450° was necessary for the complete dehydration of the 
substance, but. in such cases it was not necessary to con- 
tinue the heating for more than 15 minutes. In the case 
of r the alkaline tellurites* on account of the oxidation of 
these ?alt's on heating jn the . air, it was also, deemed advis- 
able to weigh _the water directly,, after first absorbing in 
sulphuric acid. . , - ' 

The tellurium arid basic element were theit separated 
by one pi the following general methods (1) Volatilisa- 
tion of the tellurium Oxide in a stream of hydrochloric acid* 
gas. This iriethod was used by Hutchins in - the analysis 
of a number of tellurales (youm. Am. Chem. Soc., 1905, 
xxvit., tr57). (a) Precipitation of the tellurium in presence 
of the other; metal, by means of sulphur dioxide* and hy- 
drazine hydrochloride, and the subsequent determination 
of the base in the filtrate by one of tho usual methods 
(Lenher and Homberger,T6id M 1908, xxx., 387). 

, The first of these methods is not applicable to the tel* 
lurites of those metals whose chlorides are sensibly 
volatile. It was used in the analysis of the potassium, 
sodium, silver, and lead salts. A weighed amount of the 
substance to be analysed was placed in a porcelain boat 
and heated in a combustion tube in a current of hydro- 
chloric acid gas. That part of the tube which contained 
the boat was surrounded by a sheet-iron jacket, leaving 
an air space of about one inch between the jacket and the 
glass tube. The object of this arrangement was to make 
the heating more uniform. The tellurium Was volatilised 
as TeO a .2HCl. The greater portion Of the tellurium was 
condensed in the cooler part of the tube. The excess of 
hydrochloric acid together with, a little tellurium was 
absorbed in water* 

The chloride, remaining in the boat was weighed and 
calculated as metal. The tellurium sublimate in the glass 
tube was washed into a beaker, and the solution from the 
wash-bottle was added. After concentrating this solution, 
the tellurium was precipitated by means of sulphur dioxide 
and hydrazine hydrochloride. 

potassium Tellurite.— The normal salt, was prepared by 
fusing in a platinum crucible a mixture of eqnimoleqular 
quantities of potassium carbonate and tellurium dioxide. 
The mixture fused quite readily, giving off carbon dioxide. 
In order, to prevent oxidation to tellurate, the air in the 
crucible was displaced by a stream of carbon dioxide from 
a generator. On cooling, a white crystalline mass was 
obtained, which Was deliquescent and extremely soluble 
in ’water* The aqueous solution slowly deposited tellurous 
acti on exposure to air; and more readily when air was 
bubbled thrpugh the solution. On heating, however, the 
-precipitate , : again dissolved, showing that at higher tem- 
peratures, tellurous. acid will displace carbonic acid. 

A small amount of a strong solution of this substance 
was allowed to evaporate, in a desiccator river sulphuric 
acid. Another vessel ccmtaining r splid potassium hydroxide 


was placed within the desiccator to absorb the . carbon 
dioxide of the air. The solution did not crystallise, but on 
evaporation it gradually formed a thick syrup, which finally 
solidified. The product was a hard, : transparent arid 
homogeneous mass,, having a waxy or resinous -appearance 
without thri slightest' external indication of crystallisation. 

Two successive portions of . this material were obtained, 
as it solidified from solution, and were analysed, with the 
following results - 

. Calculated for KaTeO3.3HaO.-K, 25*43; Te, 41*44; 

H a O, 17*54. 

Found I.— K, 25*25; Te, 40*62 ; H a O, 17*71. 

Found II.— K, 25*82; Te, 40*83 ; HaO, 17*09. 

These results indicate that although potassium tellurite, 
when prepared as described, cannot be crystallised from 
an aqueous solution* It is nevertheless a definite com- 
pound, KaTeO^HaO. This compound was also pre- 
pared by treating tellurium dioxide with a solution of 
caustic potash, either Vcbld or hot. The combination 
Seems to take place only in the proportion of 2KOH ; TeOa, 
so that if ^we have more than this proportion of tellurium 
dioxide, some will remain undissolved. Tellurium dioxide 
dissolves, in a hot solution of potassium carbonate, 
although not so readily as in caustic potash. 

Potassium Diteltunte . — Potassium ditellurite was pre- 
pared by fusing together 1 grm.-molecule of potassium 
carbonate and 2 grm.- molecules of tellurium dioxide. It 
fuses more readily than the normal salt, and on cooling 
appears as a white crystalline mass. 

Potassium di tellurite is insoluble in cold, water- It dis- 
solves in boiling water, but on cooling the solution decom- 
poses, yielding the normal tellurite, which,, remains in 
solution, and the tetratellurite which- is precipitated. The 
ditellurite decomposes slightly even at the boiling tempera- 
ture, for complete solution of the substance was never 
obtained.-' .. ; 

Potassium Tetratellurite,*— Btvztlius obtained the tetra- 
tellurite of potassium by boiling a solution of potassium 
carbonate with tellurium dioxide, filtering the boiling 
solution, and allowing to cool slowly. The tetratellurite 
separated out in the form of small grains attached to the 
walls of the vessel. During the present work the tetratel- 
lurite was prepared by the decomposition of the ditellurite 
with water* Finely pulverised di tellurite was boiled with 
water -for a short time. The hot solution was quickly 
filtered* White shining flakes separated out as the solu- 
tion cooled. The compound was analysed, and its com- 
position found to conform to the formula K a Te 4 0 9 ;4H a 0. 

Calculated— K, 9*73 ; Te, 63*41 ; H* 0 , 8*95. 

Found I. — K, 9*76 ; Te, 64*511; H a O # 8*61. 

Found II.— K, io*oo.; Te, 64*20; H a 0 , 8*35. 

This salt when boiled with its mother-liquor dissolves, 
hut separates again on cooling. Prolonged treatment with 
boiling water decomposes it, leaving tellurium dioxide as 
the final product. A quantity of the salt which had been 
washed repeatedly on the filter with boiling water left a 
white powder which contained b*66 per cent water, 0*47 
percent potassium, and 78*52 per cent tellurium. Tt was 
therefore nearly 99*0 per, cent tellurium dioxide.. It fs 
probable that the carbon dioxide of the air played a part 
in this decomposition. , V \ 

Sodium Tellurites — Normal sodium tellurite was pre- 
pared in a manner similar to that by which the corre- 
sponding potassium salt was obtained. The properties of 
these two salts are quite similar. Sodium tellurite is 
readily soluble in water. Jtis not deliquescent*; arid cat*' 
be crystallised from solution in the. form of broad, fiat 
plates of hexagonal outline. It was also obtained fri 
slender needles, grouped in radiating: clusters. The 
evaporation of the solution was conducted in- the same 
manner as with the potassiuin salt, namely, in a desiccator 
pver sulphuric acid and solid caustic potash, . 

: Unlike potassium tellurite^ which contains three moie- 
riules of water, sodium tellurite contains five molecules of 
water of crystallisation, NaaTeOj^HaQ. 
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Calculated — Na, 1479 ; Te, '40*94; H 2 0 , 28‘88. 

Found I. — Na, 1472 ; Te, 40*33 ; H a O, 28*89. 

Found II. — Na, 1477’, Te, 40*49 ; H a O, 29*14. 

An interesting, though not unusual, case of equilibrium 
was discovered in the system, sodium tellurite, water, and 
alcohol. If to a strong solution of sodium tellurite we add 
about twice its volume of 95 P er cent alcohol, the two 
liquids do not. mix. There is, however, a redistribution of 
. the water between the alcohol and the tellurite. The 
alcoholic, layer increases in volume by abstracting water 
from tbe tellurite solution, while the latter becomes more 
concentrated. Long standing and repeated shaking will 
not produce any further changes in this system. If, now, 
we add solid sodium tellurite, it will slowly dissolve^ in- 
creasing the volume of the tellurite solution and with- 
drawing water from the alcoholic layer. feat if we add, 
instead, about five volumes of absolute alcohol, the water 
is almost completely withdrawn from the sodium tellurite 
;ahd_ the latter, is precipitated. Potassium tellurite and 
alcohol behave similarly. 

1 The sodium di- and tetratellurites are analogous to the 
, corresponding potassium salts, both in their methods of 
preparation and in fheir properties. Both of these cam- 
r pounds fuse below a red beat, and oh cooling form clear 
glasses.*. The ditenujrsie, like the corresponding potassium 
salt, can also be obtained crystalline by fusion. The tetra- 
teUurite.when prepared by decomposing sodium ditellurite 
with Water, has the composition NajjTe^Og^Hap. 

Calculated— Na, 5*97 ; Te, 66*07 ; H 2 0 , 9*32. 

• ( Found I. — Na, b-o6; Te, ^578; H a O, 9*64. 

Found II.-r-Naj 578; Te; 66*35 ; H a O, 9*43. 
Ammonium . Tellurite .— Berzelius attempted' to prepare 
, ammonium tellurite by ^isBbivifig' teliurpus acid in am- 
monia arid then adding ammonium chloride or alcohol.. 
In both instances he obtained a fiopculent precipitate, 
which was insoluble in water but dissolved readily in am- 
monia. He also obtained the same substance by warming 
a solution of ammonium carbonate with tellurous acid or 
tellurium tetrachloride, and adding ammonium chloride. 
On heating this compound; ammonia was evolved, and a 
residue of tellurium dioxide; remained. The amount 
of this residue in one case was 83*1 per cent ; in anothe r 
it was 83*87 per cent, while the calculated amount of 
tellurium dioxide in the compound (NH 4 ) 2 Te 4 0 g. 411*0 is 
83*7 per cent. He therefore concluded that his precipitates 
were tetratellurites, exactly analogous in composition to 
the corresponding salts of potassium . and sodium. 
Berzelius also evaporated to dryness, with the aid of 
gentle warming, a solution of tellurous acid in ammonia. 
He found the residue to be principally hydrated tellurium 
dioxide containing a little ammonia. 

In the present work tellurium dioxide was dissolved m 
ammonium hydroxide , (sp. gr. o*gi) by heating in sealed 
tubeB for 10 hours, at a temperature of 95— ioo°. After 
cooling and filtering the solution was allowed to evaporate 
spontaneously. As the solution evaporated, small 
crystals were obtained in the form of short needles 
arranged in radiating groups, or clusters of thin trans- 
parent plates. On drying these became opaque. They 
dissolved readily in ammonia, but were insoluble in 
water* ' 

-They were analysed as follows A weighed amount of 
the residue was placed in a porcelain boat inside of a glass 
combustion tube. This tube was connected to an absorp- 
tion apparatus containing a standard solution- of sulphuric 
acid. While a slow current of dry air was drawn through 
the tube, tbe boat was beated, gently at first, increasing 
the temperature gradually to the full heat of the Bunsen 
burner. A considerable amount of moisture was con • 
densed upon the cooler part of the tube. The residue in 
the boat was weighed as tellurium dioxide. The excess of 
acid in the absorption apparatus was then titrated with 
standard alkali, and the amount of ammonia estimated. 
The water was estimated by difference. 

The following composition was found Ammonia 


1*69 per cent, tellurium dioxide 8979 per cent, and watef 
9*12 per cent. This would correspond to the formula 
NH3.5TfiO2.5H2O or 5H a Te0 3 .NH3. It is not believed 
that this is a definite compound. It is more likely that 
this is but one stage in the decomposition of ammonium 
tellurite to hydrated tellurium dioxide. The crystals 
obtained from the ammoniaCal solution were probably a 
definite ammonium tellurite. This' compound, however, 
is so unstable that jt can exist only in solution, or when 
surrounded by the mother-liquor, and when dried it 
spontaneously decomposes, even at the ordinary tem- 
perature. 

(To be continued). 


A METHOD feOR THE QUALITATIVE ANALYSIS 
OF THE ZINC GROUP/ 

By RICHARD EDWIN LEE, ROY H. UHUNGER, and' 
FRANK O.AMON. V/ 1 ' 

(Concluded from p. 183), , 

(c) Procedure and Notes. Procedure II. — The group 
precipitate {F, 1) which consists of ZnS, MnS, CoS, and 
NiS is transferred to a casserole and treated with 10— 20 cc. 
of HCI (1 : 12). Stir the mixture thoroughly for 2—3 
minutes ; if a black residue remains the .presence of Ni 
and Co are indicated and a few crystals of KX 10 3 should 
be added. Boil the mixture for a few minutes, dilute with 
a/ittle water, and filter off the yellow residue of sulphur. 
Evaporate the filtrate to a few, cc. to remove excess of 
acid ; add 10—20 cc. of water and make slightly alkaline 
with 5N NaOH. If the precipitate which forms is so large 
that the mixture becomes gelatinous, add 10—20 cc. of 
water, cOol the mixture and add solid NaiOa in very small 
portions until a steady evolution of gas continues alter the 
mixture has been well stirred. Heat to incipient boiling* 
and filter (Precipitate, P. 4 ; Filtrate, P. 3). , 

< ' Notes . * 

(1) The MnS and ZnS usually dissolve readily in cold 
HCI (na); the NiS and CoS are quite soluble in> con- 
centrated HCI but dissolve very slowly (see T. E., Series 
in.).. If a black residue remains after the treatment with 
HCI the presence of Co and Ni is indicated. The absence 
of a black residue does not prove, however, that Ni and 
Co are not present in the precipitate/ , 

All the sulphides of this group are readily soluble in HCI 
(1*12) and KCIO3. The group precipitate is first treated 
with HCI in order to obtain” indications as to the, presence 
of Ni and Co. HCI and KCIO3 are used to dissolve the 
precipitate in preference to aqua regia, since much free 
sulphur is formed at the start if the latter is used. 

(2) NaOH completelyprecipitatesMhand Ni as Mn(OH) a 
and N i(OH 2 ) ; these substances do not dissolve in a moderate 
excess of this reagent. The Zn(OH) a dissolves readily, 
however, in an excess because it is an amphoteric sub- 
stance. The. product of the reaction is sodium zincate f 
Na a Zn a 02 T. E., Series VL). If an excesslof NaOH 
be added to Co(OH)2 a portion, of the latter dissolves 
forming a blue solution, the colour of which is due, prob- 
ably, to Na a Co02. Therefore, great care must be exer- 
ci$ed to avoid an excess until the cobalt is oxidised to the 
** -ic M condition. 

The Na 2 02 converts the Zn(0H)2 into soluble Na a ZnO a , 
Mn(OH) a into a brawn MnO(OH) 3v Ni(OH) a into black 
Ni(OH) 3 , and Co(OH) a into black Co(OH; 3 . 

(3} The Na a O a is added to a cold solution, as it decom- 
poses with explosive violence when the solution is hot. 
Oxygen is liberated; during the decomposition. Boiling 
decomposes excess of sodium peroxide. 

(4) The separation of zinc by this method is very satis- 
factory. When tbe directions have been followed care- 

* Journal of the American Chemical Society , xxxv., No* 5. , 
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folly the filtrate is free from Ni and Co, which usually 
interfere with the later tests for Zn. 

Procedure III. — The filtrate obtained from P. 2 con- 
tains sodium zincate. Acidify the solution with acetic 
acid, HCaHaOa, warm to about 70°, and saturate with 
H 2 S^ A white, flocculent precipitate, ZnS, confirms the 
presence of Zn. If results are doubtful, the confirmatory 
tests may. be continued as follows ; — Filter, wash the pre- 
cipitate of ZnS, then dissolve it in the least amount of 
HNO3. Evaporate nearly to dryness to expel excess of 
acid, neutralise with a few cc. of NaaC 0 3 solution. Add 
a volume of Co(N 0 3 )a equal to that of one-sixth the solu- 
tion in the casserole, evaporate to dryness and ignite 
gently. A green residue, ZnO.CoO, or CoZnQ 2 , confirms 

Notes. 

S Zn is precipitated readily from warm dilute 
B3O3. If but fractions of a mgrm. are present the 
precipitate coagulates slowly; therefore care must be 
exercised or the precipitate will be missed. 

(a) If a white flocculent precipitate forms at once when 
the HC2H3O2 solution is treated with H 3 S, a confirmatory 
test is : unnecessary as the action is highly characteristic 
of Zm bin is the only other element of the group which 
forms a light coloured sulphide and it is not precipitated 
in the presence of acetic acid# 

(3) The composition of the green salt obtained in the 
confirmatory test for Zn Is probably represented by the 
formula CoZnb 2 . A large excess of Co salt should be 
avoided, as the black colour of CoO obscures the green 
colour. 

Procedure IV. — The Na^O^ precipitate (P. 2) which con- 
tains MnO(OH) 2 , Ni(DH) a , and Co(OH) 3 should be 
washed thorouglhy to insure the removal of the soluble 
adhering zinc salt, then transferred to a casserole and dis- 
solved in theleast qqantity.of warm HCI (1 : 12). Filter 
to remove paper and evaporate filtrate to about 2 cc. Add 
5 cc, of HN 0 3 (i : 20), boil until the reddish brown fumes 
cease to be given off, then add 10 — 20 cc. of HN 0 3 (i'2o), 
heat to boiling and add several crystals of KCIO3, continue 
to boil gently for several minutes. . Cool the mixture and 
allow any suspended matter (probably a precipitate of 
MriO a , if it has, a brown colour) to settle. Decant the 
liquid through ap asbestos filter in such a manner that 
nrioBf of /the precipitate {if there is one)/ remains in the 
casserole. Test the filtrate by boiling it with a crystal of 
KC 10 3 , Filter if more precipitate forms (Precipitate, P. j,; . 
Filtrate, P. fi). , : 

■ . . ' , * . ’ . Notes ,r / \ . ' ’ r : 1 , y 

. (ij Manganous salts of the -type of MnCla are rapidly 
oxidised to MnO a by KCI 0 3 in the presence of HN 0 3 (see 
T. E., Series VIII.}* As Mn 0 2 ,is readily soluble In the . 
presence of reducing agents all fragments of 'filter paper 
must be removed from the, HNO3 solution. The HGjl 
must; be removed previously by evaporation, since it- reacts 
with HNOg to form oxides of nitrogen in which Mn 0 3 is 
readily soluble-' The separation of manganese, by this 
jnethodis.very satisfactory ; small fr actions of a miliigrm# 
of the metal areeasily detected. . ‘y* * ,r ’ * r> ;'y Jl '' rr 
(2) The MnO$ is filtered off by means of an asbestos 
filter. This filter is easily prepared by placing a small 
loose plug of glaBS-Wool well down in; the apex of the ordi- 
nary glass funnel, and spreading a large layer of asbestos 
over it. If filtration is slow, suction may be used. 

Students in this laboratory have experienced no trouble 
whatever in executing the various steps described in this 
procedure, 

.’/ Procedure V. — Place the KC 10 3 precipitate (P. 4) in a 
casserole, add, 20 cc. of HN 0 3 (1:40), boil. for a few 
minutes, add t grin, of Pb 0 2 , and boil again for 2-7-3 
minutes. Pour the mixture into a test-tube; and allow any 
suspended" matter to settle. A pink or violet coloured 
solution confirms manganese. - 
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Notes. 

(1) When Mn is precipitated as Mn0 3 by KC-IQ3 in 
HNO3 solution, the confirmatory tests are really super- 
fluous, as this reaction is highly characteristic of Mn; 

Procedure VI.— Evaporate the filtrate from the HCIO3 
treatment (P. 4) to about 5 cc. to expel excess of acid, add 
10—15 cc. of water, filter, if turbid, then add NaOH solu- 
tion, drop by drop, until the solution is neutral, or until a 
permanent precipitate begins to form. Divide the mixture 
into two equal parts. Test one for Co by Procedure VII., 
and the other for Ni by Procedure VIII. 

Procedure VII.— Add HCaH 3 02 to one-half- the neutral 
solution obtained in P. 6 until it is barely acid in reaction, 
then add *an equal volume of a saturated solution of 
KN 0 3 . .Warm the mixture, and allow to stand for an 
hour if a precipitate does not form sooner. A yellow 
pulverulent precipitate, K 3 Co(N 0 2 ) 3 , indicates Co. Filter, 
wash the precipitate with KN 0 2 solution, and test it with 
a borax bead. A blue colour confirms Co. 

Notes.' 

(1) The yellow pulverulent precipitate, potassium 
cobaltic nitrite, K 3 Co(N 0 2 ) 6 , forms slowly. Therefore it 
is advisable to allow the precipitate to stand for an hour. 
However, distinct , tests are obtained in twenty minutes 
when 0-0003 grm. of Co are present, although precipitation 
is not complete after four hours. The yellow precipitate 
is slightly soluble in water, but not in a strong solution of 
KN 0 2 , owing to the presence of the common ion, K+. 

(2) The theory of the formation of the salt is indicated 
by the following equations 

+ NO2- -|-H 4 CaH 3 02 - H+NOa-+K+CaH 3 0*+V 

Co+ +{GaH 3 Oa^)2 4 v 2 K+l{ 0 a"" 

Co++(NQ*~}* f 2 fc+C*H 3 0 a^, 
Co++(N0 2 -)2+2H+NOa- ^ W, , , 

, / Co^ 4 +(^Oa-) 3 +H 20 +NO, 

Co ++ + (N04-j 3 -f N 0 2 - K 3 Co[NOt) 6 . 

(3) Nickelous salts/ ate not oxidised by, nitrous acid, 
HN Oa r and are not precipitated by KNOa, except in very 
concentrated solutions. - By diluting/ the solutions as 
directed, the precipitation of Ni is avoided. ‘ Potassium 
nickelous nitrite, K^NiJNOaJsi is dark yellow to red in 
colour. / (See Lang, Joum.Prakt. Chem.* 1862, Ixxxvi., 
299; Hampe, Ann.^ 1863, cxxv., 346; and Richards, 
Chem. Ztg 1904, xxviii., pp. 479, 885, 912). 

Procedure VIII.— Add KCN to the other portion ofthe 
neutral solution (P. 6) until the precipitated cyanides just 
re-dissolve. Heat the solution (do not boil) with frequent 
stirring for two or three minutes. Filter off any residue 
that may be present. , Add a relatively large amount of 
NaOH solution, then bromine water until the reddish 
brown colour of the bromine water persists. A black pre- 
cipitate, Ni(OH) 3 , indicates Ni.. Tbeborax bead test may 
be used to confirm Ni; ^ . ‘ , 

/y r ' -. Notes. ^ \.,y 

(r) ^be addition of KCN to the neutral solution con- 
taining Ni and Co salts results m the precipitation of 
green Ni(CN) a and brown Co(CN) a . These cyanides dfch 
solve readily in excess; of KCN,, forming the soluble 
complex cyanides KaNi(CN} 4 and K 4 Co(CN)6. The 
cobalt salt readily undergoes oxidation when in the pre- 
sence of air, and tends to pass from the cobal to- cyanide to 
the Cobalti-cyariide, thus :^- .1 • . 

2K4+ [ Co(CN)s H 2 0 ■ ' - ' 

The complex nickel salt is more stable In the air, and 
moreover forms no compound corresponding' to the cd- 
balticyanide. However; in the, presence of stiong oxidising 
agents like chlorine, bromine, - or the hypochlorites in 
alkaline solution, , the complex nickelous salt is oxidised to 
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the nickelic state, in the form of a simple salt, which 
is then precipitated as black Ni(OH) 3 . The final results 
of the reaction may be formulated as follows 

2 K 2 Ni{CN) 4 + NaClO + 5H a Q-> 

2 Ni( 0 ff ) 3 + NaCl+ 4 KCN+ 4 HCN. 

.Hence, under the same oxidising treatment the potassium 
. cobalto- cyanide is converted into the soluble potassium 
cobaltt-cyanide, while the potassium nickelous-cyanide is 
converted into the insoluble Ni(OH) 3 , and may be 
, separated by filtration* 

The cobalt is not precipitated, probably because the 
complexion [Co(CN)6l *** is so slightly dissociated into 
Co+ + + and CN— ions. 

* Summary. 

- (*) Attention has been directed again to the well-known 
, fact that the methods which are generally used in qualita- 
tive chemical analysis have received but little systematic 
; Study and are' in need of revision. 

(z) A comparison of a large number of methods for the 
precipitation and analysis of the Zinc Group as outlined 
by therespective authors has been made, and the inaccu- 
racies and discrepancies of the* procedures noted. 
>j(3)A"method has" been formulated. by'which the diffi- 
culties usually encountered in attempting the complete 
precipitation of zinc,manganese, nickel, and cobalt have 
been overcome without introducing intricate procedure^ 
By a series of test experiments it has been shown that a 
quantity as small as 070005 grin. of any one of the metals 
in the presence of largfr amounts of any or-all of the other 
/ metals may bereadily detected. 4 , 

(4} In the second part of the paper, which relates to the 
subsequent analysis of the group precipitate, it has been 
shown that the .usual methods of procedure are entirely 
inadequate for making ah accurate analysis; and that the 
methods proposed in this paper are adequate for con- 
firming even 0*0005 grm. of any of the metals of the group. 

(5) The accuracy and general utility of the proposed 
methods have been proven, as shown by Series XII. of 
the Test Experiments. 


THE SCIENTIFIC WEEK. 

( From Our Own Paris Correspondent). 

- Medieval Science. - . 

M. Pierre Duhem, who has just finished a third volume 
consecrated to J Leonardi da Vinci, has attempted to re- 
habilitate the scholars of the Middle Ages. It is believed 
in a general way that the discoveries of the celebrated 
painter, who was at the same time a great' engineer and a 
great philosopher, owed nothing to mediaeval science. In 
a letter .addressed to the Academy, M. Duhem complains 
thdt n the scholars of the Renaissance are always placed 
m opposition to Aristotle, as if human thought had 
absolutely come to a standstill during- the Middle Ages.” 
Now such is not the cahe. According to the researches of * 
M. Duhem, it seems that the scholars of Paris had already, 
in the fourteenth century, founded a dynamic which is not 
opposed to the one of which Leonardi da Vinci established 
the principles in the beginning of the sixteenth century. 
Albert de Saxe, Buridah, Nicolas, Oresne were precursors 
of Leonairdi da Vinci. 

Two Comets Visible in the Sky, . 

The hazy sky of the. last few days has prevented the 
astronomers of the Paris Observatory from observing a 
new comet, the Westphal Comet that was lately dis- 
covered in Piata on September 26 last. Its brilliancy, 
which is at present weak, will very probably increase next 
month. At present this comet of the seventh or eighth 
magnitude is not visible to the naked eye. But a simple 
spy-glass is sufficient to enable one to see this star, the 


nucleus of which is nebulous and the coma round, and is 
now shining in the constellation of Versean. From recent 
observations this coipet has been identified with , a comet 
that had not been seen since 1852. It is, then, a new 
periodical comet that has just been discovered in the 
heavens, the period of which appears to he of sixty-one 
years. The number of periodical comets not being' very 
high— not more than a score^-this astronomical discovery 
is important. Since the beginning of the present year four 
new comets have been signalled by the observatories of 
the different countries, The comet 1513 6, whose spectrum, 
has just been studied by M. Bosler at the Meudon Obser- 
vatory, is tiie Metcalf Comet. In a note presented before 
the Academy of Sciences by M. Deslandres, M. Basket 
indicates the presence of hydrocarbons and cyanogen in 
the atmosphere which is the normal composition of comets* 

The Committee op Enquiry on the Mbtr&* V 

The members of the International Coramitteeof 1 the 
Metre* which met on October ro at {be Ministry of Co ion*- 
merce to register recent progress of the metrical system, 
and to study the improvements yet to be brought to bear 
upon it, were present at the sitting of the Academy of 
Sciences, M, Derboux, perpetual secretary, welcomed 
MM. Foerster, chairman, Blaserna, secretary* Egprof, 
delegate from Russia, Gautier, director of the Observatory 
of Geneva, von Lang, member of the Academy of Science 
of Vienna, Tanakadate, of the University of Tokip, who 
were seated in the space reserved for the members of the 
Paris Institute. In presenting the reprint of the official 
reports of the Academy of Sciences from 180$ to x8ri, M. 
Darboux recalled to mind - the fact that one of the first 
decennial prizes founded by Napoleon I. was awarded to 
the authors of the studies that served as the basis of the 
j metrical system. 

Cochineal Devours certain, Noxious Insects. 

Some years ago the orange trees and lemon treesj«f- 
Califqrnia were ravaged by an insect, to which entomolo- 
gists have given the barbarous name of fcertofwfhasu 
A learned American discovered an AustraHan cochineal, . 
Novius cardinal is, which had beert created by Nature on 
purpose to devour t^e devastating insects*, Mr. Riley 
brought some of theiHnphineals : from Australia, and irt 
less than a month the^Hjuced the Iceria to infinitesimal 
and insignificant hum Ml. These insects appeared in 
Portugal and in Italy in 1910. The French coast had re- 
mained unmolested. : But in the month of May, 1912, the 
owner of a garden, situated m the peninsula of Cape 
Ferrot in the department of the Alpes Maritimes sent to 
the Minister Of Agriculture an unknown insect which was 
immediately recognised as the terrible purchasi. M. 
Marchal, Member of the Academy of Sciences, who re- 
lates this interesting story; had eight cochineals sent from 
Portugal and from the Portici Laboratory in Italy. One 
month after numerous descendants of these Novius were 
sent to the gardens of Cape Ferrot, Squads of a hundred 
cochineals were deposited on the attacked orange trees 
and lemon trees. In June and July last one could almost 
think that the noxious insects had been completely eradi- 
cated ; but M- Marchal has noticed, .however, that whole 
colonies of these insects yet remain. But the coohineals 
chase them unceasingly, and in the end the victory must 
be theirs. 

Wireless Telegraphy Signals. ; 

A new crystal detector, into which two physicists, MM, 
Dongier ana Brazier, have passed an alternating current, 
has enabled these savants to make Hertzian waves, sent 
by the Eiffel Tower, to be heard in t specially satisfactory 
conditions. At the, Paris Observatory, by the help of an 
antenna only 30 metres high, MM. Dongier. and Brazier, 
by uniting the detector to a phonographic pavilion, have, 
been able to hear the crackling of tbe long or short sparks 
of the wireless telegraphy at 20 metres from the acoustic, 
trumpet. It is Prof. Bouty who communicated the notice 
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of the two physicists to the Academy of Sciences. If the 
ear is placed at the entrance of the acoustic trumpet, the 
antenna may be reduced to 3 metres in height. 

' A New “Curie.” 

- The last International Congress of Radio-activity which 
was held in London in March, 1912, defined the unity of 
radio-activity to which has been given the name “ Curie,” 
in remembrance of the marvellous discovery of radium by 
M. and Mdme. Curie. This unity corresponds to the state 
of equilibrum of a grin, of pure radium with two-thirds of 
a cubic milimetre of emanation. This state of equi- 
librium indicates that in these particular conditions radium 
does not give off any more enanation. But the Curie 
could hardly be employed practically, this unit of measure- 
ment being much too l&rge. . A physicist, M. Marckwald, 
has just proposed a new definition of the Curie. He has 
noticed, after numerous experiments, that in the most 
varied pitchblendes the relation of pure radium to uranium 
was a constant, equal on an average to three xq-mil- 
lionths. To this’ constant the Professor wishes to give 
the name of Curie. In the pitchblendes the amount of 
uranium varies from one to eight, the richest in uranium 
J 'being the pitcbblendes of Western Africa ; but, however, 
,th£ relation of radium to uranium, remains invariable. It 
is highly probable that the new y Curie, the application of 
which may be important in the study, of the physics of the 
; globe* of the radio-activity, of thermal waters, See., will be 
, adopted by the' next International Congress. 

' L A New Mountain Observatory. 

France has lately become possessed of a new Mountain 
Observatory. Two engineers of Geneva, MM. Honegger 
and Amiet, have, indeed, just established an observatory 
destined for the study of physical astronomy of spectro- 
grapby and meteorology at Saleve, in the Haute- Savoie. 
This mountain, whose altitude is 1365 metres, generally 
rises above the mists and fogs that hide the sky of Geneva 
during the winter nights. Thus numerous observations 
may be made in satisfactory atmospheric conditions, with 
the help of a large telescope with an aperture of one metre 
in diameter, that has been installed on Mount Saleve by 
M. Schaer r an astronomer of the Observatory of Geneva/ 
The high mountain meteorological observatories are four 
in number. They are the observatories of the Pay de 
, Ddme, at an altitude of 1460 metres ; of the Pic du Midi j 
, at 2850 metres ; of the Mount Ventoux in the department 
of Vaucluse at 1900 metres ; and lastly that of the 
Aigoftal, formed by a forestry station of the Co venues at 
, 1550 metres, near the little village of Valleraugue. Two 
" meteorological stations of less importance are to be found; 
onto on, Mount Mbnnier at 2740- metres above Nice; the 
other on the Ballon de Servance, in the Vosges moun- 
tains, at a height of r2oo metres. From, each of these six 
stations, now increased taseven by the creation of the 
observatory of Saleve, meteorological despatches are sent 
every day to the central bureau of Paris. As to the astro-; 
nominal observatories, France .possesses eight, without 
counting those Of Algiers; and the Saleve^ These obseryar 
tones ate situated at Paris, Meudon/ Bescanipnj Saint - 
, Genis-Laval’ nd^ LyonBj MarseilleS^Nice, Toulouse, and 
Floirac, hear Bordeaux. ' , V ' k 

A New, Parachute./ 

A new aviator’s parachute has just been invented by an 
officer attached ,to the aeronautic 'service at Vincennes; 
Captain Couade of the Engineers, - The delicate point of 
/these parachutes consists, as is well known* in the manner 
of assuring .the development of the parachute, at the right 
moment,] without any possible mishap. ' M. Lecorum, who 
. has presented Captain CouadVs notice to the Academy of 
BcienceaV showed that the, problem had been solved very 
mgeniouslyby means of * little auxiliary parachute, which, 
-placed at the back of the aeroplane, is joined to the large 
paraebute bya direct machinery; A simple manoeuvre 
caff" unfasten the* little parachute* which, under the In- 


fluence of the speed of the aeroplane, draws back the large 
parachute and causes its development. The resistance of 
the large parachute is so great that the aeroplane upheld 
descends gently and vertically to earth. To avoid any 
sudden movements a brake regulates the manoeuvre of the 
development of the little auxiliary parachute. 


CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.— A ll degrees of temperature are Centigrade unless otherwise 
expressed. 

Comp Us Rendus Hebdomadaires des Seances de l 1 Academic 
des Sciences . Vol. clvii.* No. 4, July 28, 1913. 
Sulphur Liberated by the Action of Water on 
Sulphurous Acid.-— E. fungfleisch and L. Brunei.— The 
sulphur set free by the decomposition of sulphurous acid 
is soft sulphur, but its state is dependent upon the tem- 
perature at which the separation occurs. Above 1x3°, the 
melting-point of octahedral sulphur, it iB fused to a liquid 
which on cooling crystallises in a form which differs 
according to the temperature. If the mixture is kept below 
ioo° the sulphur still fuses; and after fusion is precipitated 
in crystalline; masses or in liquid droplets which finally 
crystallise. At 68-/ 70° it separates in the form of very 
minute spherical globules,' which form agglomerations 
when heated. In this state the substance has the 
characteristic properties of soft sulphur. When the reaction 
between sulphurous acid and water takes place at the 
ordinary temperature it occurs very slowly, and the 
sulphur formed is,crystalline. 

Negative PhOtocatalysis of Hydrogen Peroxide- 
Victor Henri and Rend Wurmser—When traces of various 
substances, e*g,i soda, iodine, are added to hydrogen 
peroxide it becomes stable towards the ultra-violet rays. 
It is possible that in many cases of catalysis by ferments 
or colloidal metals the poisons, or antiferments act upon 
the substance undergoing transformation, and not upon 
the : diastase or catalyst. There is a very close relation 
between the action of* certain; ferments and that of the 
ultra-violet rays. ' ; r ^ ' ;/’ ' 

Quantitative Separation Of Chromium and 
Aluminium . Analysis of Chromite.— FI Bounce and A. 
Deshayes.— The Reparation of chromium and aluminium can 
be effected by subjecting them to the action of a mixture of 
chlorine, and sulphur dichloride, which gives satisfactory 
results, provided that ammonium sulphate is added to the 
mixed oxides if more than 2 q per cent of chromic oxide is 
. present. With mixtures containing less, than 50 per cent 
of chromic oxide there is always a smalt residue which is 
not attacked/ In order to bring about the complete 
chlorination ;of chromite the mineral must previously be 
heated to a red heat with mercuric sulphate* : After 
chlorination the constituents of the mixture can be separated 
into three groups i— (i.) The non-volatile chlorides of mag- 
nesium and, calcium $ ■ ■ ■ (it.) the * volatile chloride of 
Chromium which is . insoluble in water ; (Hi.) the volatile 
chlorides of iron and aluminium which are very soluble in 
water. This method of analysing chromite i$ very rapid, 
but the silica (which remains with the non-volatile chlorides) 
cannot be estimated by means of it; , / » 

- No. 5, August 4, 29x3. ; > 

Absorption of Ultra-violet Rays by Mineral Dyes 
in AqueoUs Solution. — MM. Massol and Faucoh.— 
Different -mineral colouring matters,- potassium 

ferrocyanide, copper sulphate, potassium chromate, absorb 
the invisible ultra-violet rays Unequally/ . The absorbent 
action of synthetic Organic dyes iamuch greater than that 
of the mmeral dyes, but^it is of the same order qualita- 
tively, and broad absorptionbands, if they exist, are found 
in the same regions Of the spectrum. 
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R 61 e of Uranium Salts as Photochemical Catalysts. 
— baniei Berthelot and Henry Gaudechon. — No 
fluorescent or radio-active substances which the authors 
have examined accelerate photochemical reactions, with 
the exception pf Cranium salts. The action of the uranium 
salts is limited to a special class of reactions, namely, the 
decomposition of linear acids, particularly if they are 
dibasic or complex. These reactions occur spontaneously 
in ultra-violet light,but the photocatalyst makes them 
take place in visible light ; thus it lowers the vibratory 
frequency of the photochemical reaction in the same way 
as an ordinary catalyst lowers the temperature of a 
chemical reaction. 

Products of Incomplete Reduction of Ceric Oxide. 
'sL-A. Damiens, — In 1902 Sterba described a^ new com- 
pound which he called cerium oxycarbide, CeCg^CeOa* 
He obtained it by the action of a limited quantity of carbon 
upon teric oxide, in Mbissa^s electric furnace. The in- 
vestigation of the process, however, appears to show that 
the product is really a mixture of cerium oxide and carbide. 
The reduction of ceric oxide by carbon apparently takes 
place ; in three stages: — 2CeD3+C*»Cea03 + C0. 
s Gejtp3 ~3CeC 3 t-sCO* yeC 3 » CeCa 4 * C. 

> 1 ,f '' ' }?.' No^August ii r 1913. ' 

Quantitative Study of the Absorption of Ultra- 
violet Rays by' Acids of the' Rthylenic Series.-— Jean 
Bieleckr and Victor Henri.— The ethylene bond increases 
the absorption power for ultra-violet rays in the elhylenic 
acids the increase being greater the nearer the double 
bond is to the carboxyl group. The geometrical isomers, 
fumarlq and maleic acids, and mesaconic and citracohic 
. acids,, have, different powers of absorption, the cis form 
absorbing less than the trans form. From the . authors 1 
results the following general law can be enunciated:— 
With a "substance of formula A B C the constant of 
molecular absorption E is equal to a product a be 
. . . a & . . . in which a, 6, c are factors corresponding 
to the different molecular groups A, B, C, and a, $ ♦ . . 
are factors which indicate the bonds, configurations, and 
reciprocal positions of these groups, 

Molecular Weight of Sulphuric Anhydride.— H. 
Giran. — The author has determined the heat of 
vaporisation L of liquid S 0 3 , and also the heat of solidi- 
fication S. Then applying de Forcrand’s formula, 

■=» molecular weight, he concludes that the simple 

formula S 0 3 represents thb molecule of the gaseous an- 
hydride at the moment of vaporisation. 

y-Phenyl-oxyCrptoflic Acid.— J. Bougault. — The 
more detailed study of the behaviour of ‘y-phenyl- 
oxycrotonic acid shows that the formula 
C6H5.CHOH.CH~CH.CO3H agrees best yrith its chief 
reactions, although the evidence in its favour is not abso- 
lutely decisive. It is noticeable that the transformation of 
tt-phenyloxycrotonic acid into y-phenylbxcrotonic acid is 
limited by the inverse reaction and is reversible. 

BmchU der Deutschen Chemischm Qesellsckaft. 

Vol. xlvi., No. it, 1913. 

Preparation of Hexamethylbenzene. — Hans 
Reckleben and Johannes Scheiber.-r-Wben ah equi- 
molecular mixture of the vapour of .methyl alcohol and 
acetone is led over heated aluminium oxide large 
quantities of hexamethylbenzene are obtained. Probably 
mesitylene is first formed and reacts with the methyl 
alcohol under the influence pf the catalyst. Aro- 
matic hydrocarbons can be methylated in presence of 
aluminium oxide by the action of roetbyLalcohol, but the 
acetone-methyl alcohol mixture gives better -yields. Hexa- 
methylbenzene can easily be brominated, but the authors 
have not ascertained for certain whether the product is the 
hexabromide. 

Action of Methyl Magnesium Iodide on Silicon 
Hexachlffij.de. — Geoffrey Martin. — If a molecule of 


methyl magnesium iodide is allowed to act on one mole- 
cule of silicon hexachloride in ethereal solution no volatile 
methyl derivative of SfeClg is obtained, but a yellow 
powder which is insoluble in acids and in organic solvents 
separates. Its composition is represented, by the formula 
CH 3 .Si60i 3 H9, One grm. of it when treated with potash 
solution yields 169 cc. of hydrogen, and probably the 
molecule contains three pairs of silicon atoms directly 
united with one another. When the substance is heated 
to temperatures of from 200° — 400° it gives a mixture of 
hydrogen and methane, yielding finally a silicon compound 
which contains no carbon. 

Autoxidation of Chromous Salts. — Jean Piccard. — 
In neutral or acid solution chromous salts on autoxidation 
yield chromic acid as well as chromic salts, Intermediate 
products of great oxidising power are formed, and are 
stable for an appreciable time. They can be titrated 
separately and comprise two oxides, one of which is very 
unstable while the other is rather more stable. The 
existence of another oxide, which h not stable for an ap- 
reciable time, must be assumed. No formulae can as yet 
e definitely ascribed to these oxides, but the first is 
probably O;Cr. 0 . 0 .Cr:O. 


MISCELLANEOUS. 

Change of Addresb.— Messrs. Haseltine, take, and 
Co., Patent Agents, announce that their present address 
is 28, Southampton Buildings, Chancery Lane, W.C., 
having removed from 7 and 8, Southampton Buildings. 

The Chemical Society of the University of 
Liverpool. — This Society, which celebrates its twenty- 
first anniversary this session, will hold its Annual Dinner 
on Saturday, November 29, at the Midland Adelphi Hotel, 
Liverpool. Full particulars can be obtained from W. M. 
Inman, Hon. Sec,, University, Liverpool. 

Faraday Society.— A General Discussion on ** tfhe 
Passivity of Metals” will take place ^mL^We^ffesday, 
November 12 next, in th$ rooms, of the Chemical Society, 
Burlington House, London, W. The meeting will be 
open to Fellows of the Chemical Society, Members of the 
Society of Chemical Industry, the Iron and Steel Institute, 
the Physical Society of London, and the Institute of 
Metals. Others interested in the subject desirous of being 
present should apply to the Secretary of the Faraday 
Society. Tfie President-elect, Sir Robert Hadfield, F.R.S., 
will preside, and the following provisional programme 
has been arranged Dr. G. Senter will open tbe Dis- 
cussion with a general Introduction to the subject ; Dr. Gk 
Grube (Dresden) will read a paper on “ SoA Anodic and 
Cathodic Retardation Phenomena and thafc rearing upon 
the Theory of 'Passivity ” ; Dr. D. Reichinstein (Zurich) 
will read a paper on “ Interpretation of Recent Experi- 
ments Bearing on the Problem of the Passivity of Metals” ; 
Mr., H. S. Allen will read a paper on “Photo-electric 
Activity of Active and Passive Irons.” Communications 
will be read from Prof. Dr. G. Schmidt (Munster) ; Prof. 
Dr. Max LeBlaiic (Dresden) 5 Prof. Dr. E. Schoch 
(Texas) ; Prof. Dr. Gunther Schulze (Reichsanrtalt 
Charlottenburg). The meeting will then be open for 
general diacussion. Sir Robert Hadfield, Dr, J.. Newton 
Friend, Mr. R. N. Lennox, and others will show 
specimens of non -corrodible metals and alloys. Members 
desirous of contributing papers to the Discussion or 
‘exhibiting any specimens are requested to communicate at 
once with the Secretary. 


MEETINGS FORJTHE WEEK. 

Thursday, 30th; — Chadwick Public Lectures, 5. (The University, 
Bristol); u Physiological Principles of Heating 
■ and Ventilating," by Dr. Leonard Hill. 

Erratum.— P. 188, col. 2, line 3, for “irregularities’* read u regu- 
larities." 
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NEW, RESEARCHES' ON LIQUID CRYSTALS.* 

By O. LEHMANN. 

(Concluded from p, 204). 

IV. Swelling up of Liquid Crystals and Myelin Forms . 

If water is continually added to anhydrous neutral am- 
monium oleate the crystals of this salt disappear, and 
more and more crystals of the liquid-crystalline neutral 
ammonium oleate appear until finally they only are present, 
as has already been shown. At this stage the quantity of 
water added is just sufficient to convert the anhydrous 
into the hydrated oleate, and the amount of water contained 
in the latter can be accurately expressed in numbers, if the 
mixing is performed on the balance and the result is con- 
tinually tested by; the microscopic examination of small 
specimens. If the liquid- crystalline hydrate of ammonium 
oleate thus obtained is placed on a glass plate and rubbed 
up with more water by means of a spatulum, it is found 
that (until certain limits are reached) these further quan 
titles of water are completely taken up by the substance^ 
The latter does not change into a paste of liquid crystals 
and water, into a heterogeneous mass, but it remains 
homogeneous, takes up a larger volume and swells up, 
finally being converted into a more sticky substance, the 
double refraction of which is smaller for equal thickness 
(Note 8). In order to prevent the hydrolytic decomposi- 
tion of the oleate it is better to use ammonia instead of 
water. The dissolved ammonia has a protective action 
without having any ill effect, since there is no basic am- 
monium oleate, so that the ammonia is not taken up by 
the mass." ~ ' ' 

Swelling up is generally a process of a chemical nature. 
Thus the anhydride of calcium sulphate swells up in v damp 
air, forming gypsum, i.e, t hydrated calcium sulphate. A 
solution of the anhydride in water is first formed, and since 
it is saturated with . gypsum the latter crystallises opt, 
then a corresponding f resh quantity of anhydride dissolves, 
and this process is continued until finally all the anhydride 
is converted .into gypsum. In aqueous -solution the 
swelling up is not.seen, because the gypsum, dissolves too 
readily in water. The fact that it can be observed in, the 
case of ammonium oleate is due to the insolubility of the 
hydrated product resulting from ; the swelling. It can re- 
main for a long time in contact with a large' excess of 
water, but . it gradually forms a colloidal solution (soap 
- water) (see F. : Goldschmidt and L. Weissman, Kolloid- 
Z*iL t ig$$; xu,,i8), the dissolved substance breaking up 
to form small solid, particles in suspension, which can no 
longer be detected by ordinary microscopical methods^ 
Probably a hydrate with a still larger ■ percentage bfwater - 
is formed* ^ By the addition of salt (ammonium chloride or 
bromide, &c.) the processis reversed and a nquid solution, 
rich in water, is formed, while tf no such addition is made 
the process is irreversible. 

R. Virchow was the -first to Observe these swelling up 
phenomena in the investigation pf animal tissues and parts 
of themerve substances (Arch, Path, Amt., 1853, vi., 562, 

" Oh the Wide Distribution of a Substance Analogous to 
Nerve Marrow in Animal Tissues.” He compares the process 
, to thiat occurring when Starch is put into warm water ; see 
also , O. Lehmdnn, Molecularphysik,” r888, i., 546, 
Sect, 3 and 4). Virchow was of the opinion that they are 
the characteristic peculiarity of a definite substance formed 
in the organism, wfcfcsh he called myelin. He did not 

* Abridged from' SitfungsbtrichU der Hridelbtrger A hadmit der 
Wissenschaftung, 19X3, A, xiil.! i 


attempt to find a physical explanation of the peculiar 
thread and drop-shaped forms resulting from the process; 
they appeared to him to be a phenomenon necessarily 
accompanying, the swelling up process, and of secondary 
importance. . 

F. W. Beneke . (“ Studien fiber, das Vorkommen, die 
Verbreitung und die Funktion von Gallenbestandteilen in 
den thierischen und. pfianzlichen Organismen,” Giessen, 
1862) succeeded in obtaining similar formations by intro- 
ducing crystals of cholesterin into soap water, and also by 
adding to pure water the residue obtained by the, evapora- 
tion of the alcoholic extract of boiled yolk of egg, as 
Goblez had already observed (after Virchow)* 

C. Neubauer ( loc . cit,, 1866, xxxvi., 303) then showed 
that a definite substance, ** myelin,” of which these swelling 
up phenomena wer,e characteristic, does not exist, and that 
the same “ myelin forms ” are obtained when pure oleic 
acid and aqueous ammonia are brought together. Since 
the latter combines with the oleic acid to form neutral 
ammonium oleate hydrate, he might have further con- 
cluded that this hydrate must give myelin forms when 
brought into contact with ammonia. He did not make 
this inference, and the mention of the use pf oleic acid led 
G. Quincke to put forward his theory, recently revived by 
A; Mlodziejowski (neglecting the tact that the acid is 
decomposed by ammonia), that the myelin forms consisted 
of a thick paste of solid ammonium oleate crystals in an 
envelope of oleic acid, a theory which was proved to be 
untenable (G. Quincke, Wied. Ann 1894, Hii., 603 ; see 
also J. Gad, ArcHv . Phys ., 1878, p. 181; G. Quincke, 
Archiv . Phys., 1879, xix., 129 ; E. Brucke, Wien. 
Sitsungsber ., 1879, iii., 79,267; Famintzin, Bull, Acad, 
St, Peiersb 1884, xxix., 414 ; O. Lehmann, “ Molekular- 
physik, 1888, i., 523). He gives the following summary 
of it “ The oleic acid with much alkali and a little water 
forms at the surface of contact with, freshly introduced 
water thin layers of oleic acid, which rapidly surround 
either the remaining Soap crystals or those freshly formed 
(neutral or acid alkali salt of oleic acid with water of 
crystallisation), and form the myelin structures. These 
myelin forms alter, the liquid oleic acid skin giving up 
water to the soap crystals. . The volume ofthese soap 
crystals, which gradually, alter and break up, is thus in- 
creased. The resulting soap solution periodically exceeds 
the limits of the oleic acid, and . aqueous liquid produces 
eddies and peculiar movements. This spreading out and 
the Sowing of the liquid may draw out thenollow envelopes . 
of oleic acid filled with soap crystals to form long hollow 
threads of oleic acid, filled with sticky masses or soap 
crystals. In consequence of the surface tension at the 
bounding surface of the oleic acid and surrounding liquid 
these threads of oleic acid collect together and form hollow 
balls or bubbles. These hollow bubbles filled with aqueous 
soap solution or sticky masses of soap are displaced oy the 
periodic spreading out of the soap solution at the surface 
of the skin of oleic add, both in the surrounding aqueous 
liquid and also along the hollow threads of oleic acid, and 
ran together to form one or more larger hollow balls or 
bubble^** I was at first misled by these statements, be? , 
cause ’ L th ought I had 1 observed phenomena which Con- 
firmed them. In particular I thought I could demonstrate 
the existence of a skin of. oleic acid and. of differences of 
surface tension Which might cause -the formation of the 
peculiar forms, although I had already realised that it was 
not a question of solid but only of Jiquid (or, at any rater 
fluid) ammonium oleate crystals. From my continued experi- 
ments (with other substances also)-! gradually came to the 
conclusion that Quincke’s theory is j untenable, is due to 
different optical illusions, and gives no explanation of the 
phenomena , (Wied. Ann, ,1895, 771:; Ann, Phys., 

xix. 1 22, 407; igo6,‘ xx,, 63 ; ** Die schemhar lebenden 
Kristalle,” Esslingen, 1907; Biolog, Zeniralbl^ 1908, p. 
481; w Die neue Welt der flussigen Kristalle,” 1911, p. 
264) . The hypothetical oleic acid, envelope of the myelin 
forms does not exist, and thus there Is no question of dif- 
ferences of surface tension. 1 The, myelin forms are only 
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liquid crystals of peculiar molecular structure.^ Their sur- 
face tension is the same at all places, and their formation 
is due to the action of the same shaping force which, in 
conjunction with alterations of surface tension owing to 
swelling up, determines the shape of liquid crystals. 
(Note 9). In any. case it cannot be directly deduced from 
the known facts that we are dealing with forces which are 
not known in Physics, and the study of which will prob- 
ably explain many actions which cannot be understood 
from a physical point of view, but which come into play 
in the organic kingdom ; for the myelin forms and the ap 
parently living crystals allied to them are the only lifeless 
structures which exhibit close analogies to the organism, 
which consists of the same molecules as lifeless substances 
The normal liquid crystals of neutral ammonium oleate 
hydrate are converted continuously into the myelin forms, 
although the water is taken up only in stochiometric pro- 
portions, i.*., by definite amounts*. If we assume that 
besides the hydrate existing in the form of normal liquid 
crystals only one other richer in water can exist, its com- 
position being given by the greatest amount of water 
which the liquid crystals can take up, we can explain the 
steadyr trah8itlon -bysupposing that the two liquid-crystal - 
lifts hydrates can form mixtures in ail proportions, and 
that these mixed crystals appear more liquid and show less 
deviation of the rays resulting from doable refraction for 
equal thickness, the more they contain of the hydrate 
which is richer in water. 

v If continually increasing quantities of water, or better 
stilt (for reasons already stated) aqueous ammonia, are 
added to a solution of the normal liquid-crystalline mass 
in alcohol, the corners become more and more rounded off 
while the individual crystals get shorter. If the crystals 
were originally scarcely visible in ordinary, light because 
their indices of refraction were nearly the same as that of 
the mother-liquor, as the quantity of water in the solution 
inct eases their outlines become more distinct, so that it is 
not necessary to use crossed Nicols in order to see them. 
Their extinction between the latter finally becomes ab- 
normal, fan structures being formed at various places, 
probably because the leaflet-shaped molecules endeavour 
to arrange themselves parallel to the curved surface. If 
the chrysalis form changes into the spherical form the 
structure becomes perfectly sphaerolithic ; the spheres in 
every position between crossed Nicols show the black cross 
of aphaero-crystals (Note 10), 

This molecular structure, the arrangement of the 
molecular leaflets parallel to the surface, the optical axis 
being everywhere perpendicular to the latter, is characteristic 
of the myelin forms, which are to a certain extent liquid 
sphaero-crystals drawn out to form little rods. Occa- 
sionally, but by no means invariably, they are hollow, 
the liquid- crystalline mass appears as a crust on a central 
part formed of isotropic liquid mother-liquor. The orienta- 
tion.of the molecules is then the result.of the influence of 
the outer as well as' the inner surface. In most cases the 
hollowness is only , an illusion produced because the water 
contained in the mass alters by leaps and bounds from the 
interior outwards, pr~ because the structures are on glass 
and at the places in question, like other liquid crystals, 
become semi-isotropic, and thus appear dark between 
crossed Nicols. Tne structure of myelin forms can be 
seen best if the alcoholic solution of the ammonium oleate, 
in which isolated liquid crystals have separated, is placed 
under a cover- glass shaped like a watch glass (concave 
side upwards), and ammonia is allowed to flow round it. 
In consequence of the contact movement the alcoholic 
solution makes arch-shaped incursions into the ammonia, 
and vigorous mixing of the two liquids takes place owing 
to diffusion. Just at the boundary the alcoholic solution 
which has diffused into the ammonia may persist. But as 
it presses forward and mixes more with water the am- 
monium oleate is precipitated in the form of very small 
chrysalis-like liquid crystals. There are only a few of 
them, as the solution mixes with ammonia only with 
difficulty. Conversely the ammonia penetrates into the 


arching parts of the alcoholic solution, and causes the 
formation of a precipitate of liquid crystals which unite to 
form a semi- isotropic crust, all the molecular axes arranging 
themselves perpendicularly to the surface. Thus the 
beginning of a kind of hollow myelin formation results, 
the interior being filled with alcoholic mother liquor. As 
the diffused water penetrates further, which is furthered by 
the formation of currents in consequence of contact move- 
ments, the myelin forms separate as drops which are 
surrounded with a liquid-crystalline skin. ^Numbers of 
such drops run together to form a frothy mass, the frothy 
walls of which are semi-isotropic liquid crystalline lamellae, 
while the inside of the ceils consists essentially of aqueous 
soap solution. 

If instead of the alcoholic solution pure liquid crystal- 
line ammonium oleate hydrate is used the same diffusion 
processes take place, but they are confined to the imme- 
diate neighbourhood of the limiting surface, and are only 
manifested by the effect that hydrate richer in water is 
formed there and continually goes over into that already 
present. At places where by the adsorption power of the 
glass this hydrate possesses semi-isotropic structure, so that 
the principal axes (optical axes) of the molecules are per- 
pendicular to the surface of the glass, the same also holds 
good for the hydrate richer in water. The so-called oily 
streaks clearly appearing between crossed Nicols go con- 
tinuously over into the likewise bright looking margins of 
the . myelin forms (see “ Die rtque Welt der ftussigen 
Kristalle,* 1911, p. 196; this can be seen very Well on 
the addition of eosin, when the formation of myelin , forms 
is very incomplete). Owing to the formation of this 
hydrate the consistency of. the mass as well as 4 ts surface 
tension becomes very small at the places in question, and 
as the volume is increased owing to the absorption of 
water the projections known as “myelin forms” result. 
The fact that they take the form of a cylinder, and the 
diameter of the cylinder remains the same when further 
swelling up occurs, is explained by the difference of the 
surface tensions of the swollen and unswollen parts which 
always remain the same. My earlier statements (Wied. 
Ann., 1895, lvi., 780) must thus be corrected, . difference of 
surface tension between soap and oleic acid being replaced 
by that between swollen and unsworn parts; The pressing 
out of the snake-like apparently living crystals of para- 
aaoxvcinnamic acid ethyl ester [Ann. Phys . , 1906, xix., 
24, Pigs. 26— -29) may be explained by supposing that 
monobromonaphthalin is more readily taken up at the 
flattened parts of the spheres. It may also be explained 
by the shaping force of the liquid crystals, the molecules 
of which endeavour to assume a sphaerolithic arrange- 
ment, but owing to the continued swelling up of the mass 
a cylinder with equal diameter and the same radical struc- 
ture attaches itself to the hemisphere originally formed, 
The leaflet-shaped molecules are grouped in concentric 
circles about the axis just as in the sphaerolithic arrange- 
ment they are grouped in concentric spherical surfaces 
about the mid-point. 

When the myelin forms come in contact with the glass 
both above and , below them the molecular axes arrange 
themselves perpendicularly to the latter. Where the mass 
touches the glass it becomes semi-isotropic and thus appears 
dark between crossed Nicols; the walls only in section 
exhibit fan structure, as I have stated before (Wied. Ann. f 
1895, lvi., 786, Fig. 19). It is therefore easy to be deluded 
into thinking that one is dealing with bubbles filled with 
isotropic liquid. With larger specimens, such as are 
formed when alcohol is added to the ammonium oleate, or 
if ammonium linoleate, which forms analogous liquid 
crystals as well as myelin forms is added, one can recog- 
nise in this apparently isotropic liquid “ oily streaks ” and 
“conical alterations of structure,” which clearly show the 
nature of the irtenor of the myelin forms. After taking 
away the cover-glass by teasing with a mounted needle it 
may be proved that the interior has actually a gelatinous 
(or sticky) consistency. The expression is not quite 
correct, for a jelly is a heterogeneous substance of a 
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spongy or frothy nature, which in consequence of the 
presence of solia threads or lamellae, or on account of the 
surface tension ot the cell walls of the froth, shows a kind 
of perfect elasticity. The similar phenomenon appearing 
in the case' of the myelin forms, that the mass after teasing 
endeavours to reassume its original form, and therefore 
appears gelatinous, on the other hand depends upon 
another cause, namely, the shaping force of the liquid 
crystals, which conditions the shape of the myelin forms 
and differs both from elasticity and from surface tension, 
although, as has been said above, it is to he regarded as 
the effect of molecular forces. • 

, As at least two different hydrates of ammonium oleate 
are concerned in the mixing it would be expected, as in 
other cases of the formation of mixed crystals of non- 
isomorphous substances (Zeit. Kristallog 1877, i., 483, 
528; 1883, viii., 433; Zeit. Phys . Ckem., 1887, i., 15 ; 
1891, viii., 543 * r Wied . Ann., 1894, li., 47; “Flussige 
Knstalle,” 1904, pp. 150 — 182 ; “ Diescheinb. lebl., Krist., 
1907, p. 52 ; “ Die neue Welt der flussigen Kristalle,” 1911, 
p. 122; Verb . d . Karlsr. Nat * Ver ., 1913, xxv.), that the 
structure of the myelin forms would show deviations from 
the normal structure just as the structure of crystal drops 
Suffers spiral distortion owing to the presence of foreign 
substances, the distortion manifesting itself in the efforts 
of the drops to rotate, in rotation of the plane of polarisa- 
tion, &c, (Ann. Phys., igoo; ii., 649, 687 ; 1905, xviii., 
808 ; “ Flussige Kristalle,” 1904, pp. 28—34, Tables XIV. 
— XVII. ; Phys . Zeit., xgzx , xii., 540; Ann. Phys., 1911, 
xxxv., 193; Heidelb . Sitzungsber., xgxx, No. 22, Tables 
VI.— VIII. ; 19x2, No. 13, Table III.; Fig. 64; Ann. 
Phys,, 1912, xxecix., X05). As a matter of fact the myelin 
forms show a tendency tojrotate, the result of which is that 
if la cylindrical thread cannot turn freely, for instance, 
because the end is twisted and touches the glass, or because 
it has run into the, swelling mass, the one part of the thread 
twists round the other or they both form a double spiral. 

The supposition that the myelin forms are of the nature 
of mixed crystals is confirmed by their frequently stratified 
structure, which can be explained only by a difference in 
the character of the deposited layers. As these layers 
have everywhere the Bame thickness, although the myelin 
form steadily grows, it follows that the later layers are 
not simply deposited on the former, as in ordinary stratified 
mixed crystals, but that the structure grows by inter- 
penetration of water molecules (swelling Up), just as the 
growth of an organism is due hot to apposition but to 
Intussusception. Even foreign substances can be taken up 
in the myelin forms, but they possess the same power ot 
self purification as other crystals ( Zeit . Kristcdlogr., 1877, 
i., 487; ” Moiekular-physik,” 1888, L, 345; “Flussige 
Kristalle,” 1904,, p.,137; “ Die neue Welt <fer fiSssigen 
Kristalle,” 1911, p. 330 ; Phys. ZHL, 1910, xi., 44;- 
Umschau t igxo, xiv.,950). Thus, for example, if different 
aniline colours are added to the ammonium oleate or am- 
monia, the myelin forms do not take uj> the colour. 
Prepared myelin forms; only become a faint blue very 
slowly »n an ammoniacal solution of methylene blue, even 
if the concentration of the dye is very high. But if they 
are formed in. such a solution theyacquireah intense pure 
blue colour, while the solution is decolorised. (The colour 
of the solution is more violet than blue). Probably a new 
compound is formed which can only slightly diffuse into 
the liquid crystals, or not at all, but which can be deposited 
to a considerable extent if it is firmly bound by the adsorp- 
tion power during the growth of the crystal. The effect is 
even more striking if in the preparation of myelin forms 
instead of pure ammonia the almost colourless solution of 
gentian violet in ammonia is used. The freshly formed 
myelin forms become deep violet, although both solutions, 
in the mixed zone of which they appear, are colourless. 
As the formation of the myelin forms is only a little in- 
fluenced by the addition of dyes, their use is to be recom- 
mended. for demonstrations of the phenomena, for the 
intensely coloured structures stand up well against the 
colourless ground (Note xi). 


To a certain extent the myelin forms can absorb am- 
monium ricinoleate, which gives the same liquid crystals 
as oleic and linoleic acids, The formation of myelin 
forms ceases* however, when the percentage is large, as 
would be expected, for ammonium ricinoleate cannot 
yield myelin forms of itself, probably because it is too 
readily soluble in aqueous ammonia. 

On projection the myelin forms always appear yellowish 
on a white ground. There seems to be a sort of dissipation 
of light as in the Tyndall effect, which must be caused by 
the deviation of the molecules from parallelism. 

4 When the action of the water (or. better still, ammonia) 
is continued, the arrangement of the molecules in myelin 
forms is finally lost, and they disappear, giving, as has 
been already said, a soap solution. By the addition of 
salts (ammonium chloride or bromide) and some alcohol, 
chrysalis-like structures can be precipitated from such 
solutions ; these must be regarded as hollow liquid crystals, 
the interior of which is filled with isotropic liquid. First 
of all droplets of concentrated oleate solution separate out, 
and on their surfaces, in consequence of continued electro- 
lytic action, a semi-isotropic liquid-crystalline skin is 
formed. By the flowing together of such hollow sphaero- 
crystals complicated structures result, which like masses of 
froth are divided internally into several divisions by plane 
(liquid crystalline) lamellae (Note 12). 

The swelling up of liquid crystals recalls the swelling up 
of starch grains, which show a black cross between mixed 
crystals, and are thus probably sphaerolithic formations , 
(<?/., on the other hand, O. Malfitano and A. Moschikoff, 
Comptes Retidus, 1913, clvi., 1412) or crystals of white of 
egg (Schimper, Zeit, Kristallog ., x88x, v., 13X ; St. 
Bondzynski and L. £oja, Zest. Phys. Chem. t i8g 4 , xix., i ; 
A. Wichmann, l6id., 1899, xxvii., 575), which can take on 
an intense coloration, or haemoglobin crystals (A. Rollet, 
Sitzungsber. der Wiener Akad., 1862, [2], xlvi., 65),. The 
absorption of foreign substances by zeoliths. and other solid 
crystals (F. Rtnne, 11 Fortscbritte der Mineralogie, Kristal- 
lographie, und Petrographic,” 19x3, Hi., *59) may be an 
allied phenomenon,, as also the migration of silver ions in 
silver iodide crystals (O. Lehmann, Wied. Ann,, 1889, 
xxx viii., 396) and tfre artificial coloration of crystals by 
radium rays; (C. Dqelter, “ Das Radium und dieFarben” 
Dresden, xgfxo), phenomena which shpw that the structure 
of crystals can be obtained by the molecular directive 
force, in dpite of the loosening influence of thermic motion. 
Since new molecules are obtained by the, puffing np, the 
preservation of the structure must be due to the fact that 
the new molecules are regularly arranged in consequence 
of the molecular directive force, as in polymorphic changes 
{Zeit. Kristallogr.t 187 7, L, 107), and the solution of 
hydrated salts (he. cit., p. 102, Table, V„ Figs, x— 4). 
We are forced to the conclusion that the diffusion of water 
ffees not take place under the influence of osmotic pressure 
as the theory .of “solid solutions” assumes, i.e., by the 
interpenetration of molecules of water between the . mole- 
cules of crystals, but (as in the migration of ions) from 
molecule to molecule, in such a way that molecules at the 
surface which have taken up water give it up to inner 
molecules containing less water, and that it is then simi- 


' Notes* ■ t i ( . 

8. The displacement of the rays seems, to be the. same 

for equal amounts of the original substance. ; 1 ^ 

9. The experiment which I brought forward in favour 

of the influence of oleic acid was faulty \Wied. Ann., 
1894 Iv *m 77 6 > 2). Apparently an accidental current 

m the liquid produced the opposite effect *0 that which 
ought to have been seen. , The myelin for ms hardly appear, 
or are altogether absent where there is free oleic acid, hut 
are very abundant where no oleic , acid is, present. To a 


passca on 10 moiecuies wmen are still further in and 
are poorer in water. Swelling up thus consists in con- 
tinual dissociation and reproduction Of molecules containing 
water, according to the law of mass action. 
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very small extent they result from acid ammonium ole ate, 
and then only because some neutral oleate is, formed by 
contact with water, 

io, Specially fine, crystals, of this kind can be obtained 
by cooling hot solutions of cholesterin with cetyl alcohol 
orelaidimc acid in a very little' alcohol, As they separate 
' they fall into a state of rapid motion, which is due to the 
local change of composition of the solution caused by the 
- separation ; this change of composition leads to differences 
of surface tension, and hence contact movement like that 
nf camphor on water. It recalls the Brownian molecular 
movement. During the formation of myelin forms in 
water, when growth and solution continually alternate, 
sometimes violent movements which have the same origin 
occur. ' 

, ii. 0* Quincke (loc, ciU) has also observed the absorp- 
tion of methylene blue, but he ascribes it to the hypothetical 
. envelope of oleic acid, as oleic acid takes up the colour 
Jfotri aqueous solutions. 

12, In some cases I also obtained comma shaped struc- 
tures, club-shaped at one end, and diminishing by degrees 
towards the other. I could not determine the conditions 
' with great accuracy, but they seemed to he myelin forms, 
the structure ofwbich is greatly altered by the presence of 
foreign substances. ."They appeared in a commercial 
gelatinous ammonium oleate which with ammonia alone 
gave ho myelin forteu, but only, on addition of salt. ' 


THE ATOMIC WEIGHT OF TELLURIUM, 
AND A CRITIQUE OF THE BASIC NITRATE 
METHOD OF DETERMINATION. 

By WM, L. DUDLEY and PAUL C. BOWERS. 

This work is a continuation of the investigation of tellurium, 
begun" by Dudley and Jones, who made a spectrographic 
study of it (Journ. Am. Chern. Soc., xxxiv., 995). Our 
object, in the beginning, was to 'make atomic weight 
determinations of different fractions of tellurium pre- 
cipitated by hydrazine hydrochloride, and thus to confirm 
the conclusions reached by Dudley and Jones, that tellurium 
did not suffer decomposition when so treated ; but later it 
was found desirable to make an investigation of the basic 
nitrate method for determining the atomic weight. 

The tellurium used in this investigation was purified as 
described by Dudley and Jones (loc. cit+) There were in 
all twenty fractions of the tellurium, about 6 grms. to the 
fraction, precipitated .by hydrazine hydrochloride. The 
spectrograms taken of the different fractions showed no 
impurities, with the exception of the last one. 

Unless otherwise stated Kahlbaum’s chemically pure 
reagents were used. Ammonia-free water was used for 
all dilutions. 

Very concordant results have been obtained by Kdthner 
(Ann., cccxix,, i), Norris (ydum.Am. Chm . Sod., xxviii,, 
1675), and Flint (Am. Joutn* Set., (4], xxx., 209) with the 
basic nitrate method. Therefore we began the work by 
using this method. Our procedure was as follows ' The 
tellurium was dissolved in nitric acid (sp. gr. 1*25), and 
evaporated on a steam-bath at about 70°. The basic 
nitrate which crystallised out was washed with con- 
centrated nitric acid, and then dried by heating at 120° in 
a current of air dried by sulphuric acid and phosphorus 
pentoxide. These crystals were then ground in an agate 
mortar. Portions were weighed in a platinum crucible, 
and brought to constant weight by heating in a current of 
dry air at a temperature of 140° for periods of twenty-four 
hours each. The crucible was then placed over a. low 
Bunsen flame, and the temperature very slowly and 
gradually raised to the fusion-point of the dioxide. 

. , A Freas electric oven was used for drying the crystals 
and bringing the basic nitrate to constant weight. This 
QYcn was regulated to vary only a fraction of a degree. In 
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order to draw the air over the basic nitrate, a specially 
constructed glass apparatus was made to fit into the 
oven. 

The fractions Nos. x and 2, when dissolved in nitric 
acid, gave to all appearances the orthorhombic crystals of 
the basic nitrate, but from the solution of the third 
fraction, there separated colourless crystals of perfect 
octahedral form. These proved to be crystals of tellurium 
dioxide. They dissolved with difficulty in a large excess 
of nitric acid (sp. gr. 1*25). But fronuthis nitric acid solu- 
tion of the dioxide there would usually separate, on con- 
centration, the orthorhombic ciystals of the basic nitrate, 
but sometimes it would separate as the dioxide again. 

Thinking that there might be sdme, difference between 
the tellurium which came down iti the octahedral form as 
the -dioxide and that crystallising in the orthorhombic form 
as the baste; nitrate, samples of the two were reduced to the 
elementary state (tellurium), and spectrograms were taken 
qf each; A comparison pi the spectra was . tfiade but no 
difference wasnoted. , Tn order to be sure of this poirit, it 
was decided to make atomic weight determinations of 
them, so whenever the dioxide crystals appeared they were 
separated from the liquid by decantation, washed with 
concentrated nitric acid, dissolved in nitric acid, sp. gr. 
1-25, and the solution evaporated until the orthorhombic 
crystals separated. Sometimes the dioxide crystals would 
again appear on concentration, as previously mentioned. 
These were treated with more nitric acid (sp., gn 1-25), 
and the operation repeated until only the crystal of the 
Sasic nitrate form were obtained. In fraction No. 15 especial 
effort was made to avoid the formation of any dioxide 
crystals, by dissolving in a very large excess of acid. 
Then only the orthorhombic crystals were obtained from 
the solution, but they were found to contain inclusions of 
the dioxide. " 

As the amount of basic nitrate obtained from the dif- 
ferent fractions was not enough fora series of atomic weight 
determinations, the crystals of the fractions Nos. iij^gir* 
and 4, and Nos. 5, 6, 7, and 8, &£., first separajiffgin 
the orthorhombic form were put togeth e rr and 4h crerystals 
of the dioxide which were converted into the basic nitrate 
were grouped in like manner. . 

Fraction Det. aTeOaHNOs. Te 0 2 . TeO*. Atomic 
Portion. Nos, . No. Grros. : Grms. Per cent. wt. 

A 1, 2, 3, and 4 x ^1*74464 ^46204 83796 130*94 

A 1, 2, 3, and 4 2 1*08072 0*90445 83*689 129*65 

A 1, 2, 3, and 4 3 i*9353 8 1*61476 83*434 126*69 . 

A 1, 2, 3. and 4 4 1*34715 1*60841 83*750 130*39 

* A 1, 2, 3, and 4 5 **33704 1*5949083*832131-37 

A 5, 6, 7, and 8 6 2*27174 **9x397 84*251 136*56 

A 5, 6, 7, and 8 7 .1 *61049 1*35653 84*230 136^61 

A 5, 6, 7, and 8 8 1*67029 1*40286 #§*976 133*13 

. E i, 2, 3, and 4 9 1*55380 1*38070 83*391 126*13 

B 1, 2, 3, and 4 10 1*26647 .1*05595 83*377 126*04 

B 5*6, 7, and 8 n I74 I 97 **45398 83*455 196*93 

B 5, 6, 7, and $ 12 1*19549 0*99758 83*428 126*62 

B 11 and 12 13 0*59279 0*49295 83*157* 123*58 

B 11 and 12 14 0*60778 0*50670 83*396 125 *95 

B 15 15 1*62585 1*39745 85 ’952 160*78 

B 15 16 1*28903 1*09327 84*813 143*96 

The preceding are the results obtained. For convenience 
of tabulation, the determinations of the portions first 
crystallising as the dioxide are marked “A” and those 
separating from the original solution in the orthorhombic 
crystals qf the basic nitrate, u B. M 
- In all of the atomic weight determinations the weighing 
was made by the method of oscillations. The set of 
weights used was standardised, and the weighings were 
reduced to vacuum. 

As the results were so irregular the method was neces- 
sarily abandoned. According to our experience there is 
no certainty of the purity of the basic nitrate crystals. 
From a nitric acid solution the tellurium may crystallise 
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as tellurous acid, tellurium dioxide, and the basic nitrate of 
tellurium according to the temperature and excess of acid 
present. Thus the conditions for crystallisation must be 
yery exact in order to obtain pure crystals of either. 
What all of these conditions are we are not prepared to 
say. The temperature may be regulated and before 
evaporation a large excess of acid may be present ; but on 
concentrating the solution it often becomes supersaturated, 
and there is not sufficient nitric acid present to form the 
basic nitrate with all of the tellurium. So the dioxide 
either crystallises out or is held as an inclusion in the 
orthorhombic crystals of the basic nitrate. Such inclusions 
were observed on dose examination with the microscope. 
Also when the dioxide and basic nitrate are together, some 
of the dioxide is always held between the basic nitrate 
crystals, which have a tendency to form rosette clusters. 
This tends toward high results, and with one exception 
determinations marked “A” gave high results. The 
.crystals from the solution of fraction ** B, H No, 15, also 
contained these inclusions* . Although, as said above, only 
orthorhombic crystals separated from this solution, still 
they gave the highest results, owing to the amount of 
dioxide included. v. , 

* - In all;of the determinations marked “ B ” in which the 
basic nitrate, was crystallised out after the dioxide crystals 
had been, separated from the solution, low results were 
obtained. These low results were due to inclusions of the 
mother liquor, instead of the dioxide, as in the case of high 
results. . These inclusions were also observed under the 
microscope. . Baker and Harcourt (pourn. Chem . See., 
xeix., 13 1 1) conclude from their investigations that some 
of the trioxide basic nitrate may he formed in small 
amounts along with the dioxide basic nitrate of tellurium, 
and in this way they attempt to account for the low results 
of Flint; ; . 

Tbat some of the dioxide may he lost mechanically by 
the gases evolved when the nitrate is decomposed by 
heating should also be taken into consideration. But only 
in one or two instances was there any evidence of this on 
the ltd of the crucible, and these determinations were dis- 
carded. Then there is the uncertainty as to whether all 
the oxides of nitrogen are driven off at the fusion- point of 
the dioxide. For all of the reasons given above we have 
come to the conclusion that this method is not dependable. 

' The Tetrabromide Method* , 

Owing to the failure of the basic nitrate method to 
give reliable results, we adopted the tetrabromide method 
for determining the atomic weight of the fractionally pre- 
cipitated tellurium', The tetrabromide method presented 
by Baker and Bennett (^ourn. Chem. Soc. , xci. , 1849) is 
very simple, and’ avoids the danger of .loss due to, trans- 
f erring of material from one vessel tb another, and the 
authors got exceedingly concordant results. 

- . Baker’s ** Analysed ‘ Bromine ’* containing T from o*26 to 
0*46 pet cent bf chlorine was purified according to the 
method, given by Stas. A, pound of bromine was distilled 
over chemically purezinc oxide and potassium bromide, 
ten, times* tjhe -Amount; of each reqmred for the chlorine 
present being, used. The bromine was then .. treated' with 
phosphorus pentoxide in a separatory tunnel, and allowed 
to stand for several hours; Finally, the bromine whb 
drawn off and re distilled. ; - 

Each fraction of the tellurium which had been converted 
into the basic nitrate for the previous method was twice 
evaporated to dryness with hydrochloric acid, then dis-_ 
solved in hydrochloric acid, diluted to the precipitating 
point of the tellurium dioxide with ammonia-free Water, 
and sulphur dioxide passed into the hot solution. The 
tellurium thus precipitated was filtered through hardened 
filter-paper, washed first. with hydrbchloric acid, I : X, then 
warm hydrochloric acid, 1 ; 4, ammonia free water until 
free of the chloride, and finally alcohol followed by ether. 
This was firied in , a vacuum over sulphuric acid in order to 
avoid oxidation of the finely-divided particles oftellurram. 


More sulphur dioxide was passed into the filtrate, and the 
process repeated until all of the tellurium was precipitated. 
The dried precipitated tellurium was then fused into sticks, 
after the method used by Dudley and Jones (loc. tit.), for 
the preparation of electrodes. 

Portions of this fused tellurium were powdered in an 
agate mortar, and placed in the lower bulb of the weighed 
tube, which was specially constructed of Jena glass 
according to the diagram given by Baker and Bennett 
(yourn, Chem. Soc xci., 1857). This was dried to con- 
stant weight by heating in the electric oven at 50° in a 
current of air dried by calcium chloride, sulphuric acid, and 
phosphorus pentoxide. The air was then displaced by 
nitrogen. The nitrogen' was obtained by passing air over 
red-hot copper turnings, then through a potassium hy- 
droxide solution of pyrogallic acid, and was dried in the 
same way as the air. The purified bromine was run into 
the upper bulb of tbe tube through a funnel with a drawn- 
out stem, and then the tube waS tightly capped. The 
bromine was run down into the tellurium a little at a time, 
until tbe tellurium was all converted into the tetrabromide, 
and some excess of liquid bromine remained. This was 
allowed to stand for about twenty-four hours. The tube 
was then placed in the electric oven, and heated to 50°, 
while a current of dry nitrogen was drawn through it. 
When no tests for bromine with potassium-iodide starch 
paper was obtained ' in the nitrogen drawn through the 
tube, the oven was allowed to cool to room temperature. 

| The nitrogen was then displaced by dry air and the tube- 
weighed. A similar tube was used as a counterpoise. 

Concordant results were not obtained from the tellurium 
precipitated and cast in sticks as described. Notwith- 
standing washing with hydrochloric acid, drying in a 
vacuum, and fusion in hydrogen, the tellurium contained 
some dioxide, and, as was discovered later, some impurities. 
Farts of tbe series i,.a, 3,, and 4r 5, 6. 7, and 8; n and 
I2,A and B were put together, and distilled in hydrogen. 
A residue of about o x per cent was left in the boat. This 
residue was found to contain some carbon, which was 
very probably due to, the hydrogen, although it was 
generated from chemically pure zinc and hydrochloric 
acid ; a Slight trace of iron which must have come from 
the can; of liquid sulphur dioxide, as no iron lines were 
previously found in the spectra of the tellurium; some 
tellurium and microscopic- fragments of glass, due to 
shattering the glass tube to remove the fused tellurium. 
This tellurium, when re-distilled, left only a slight colora- 
tion in the boat, showing that the one re-distillation was 
sufficient to purify the material. Tbe results of .the deter- 
minations are as follows : — Bf « 79*92- 

Wt. of Te. Wt. of TeBr*. ToInTeBr^ At. wt. 

. Grm, . Grms, . Percent. ofTe. 

No. i 0*479816 x‘682387 . 28*520 127*550 

No. 2- o 1 296341 1 037049; 28-573 127*897 

No, 3 0*43324* 1*5x6746 28*563; 127 8ig 

No. .4; 0/457782 ; " 1*605684 „ 28*510 - r27H87 

. No, 5. 0*321522 / *126939 28*530 ^27*6x2 - 

The high results in. these determinations were due to 
somis tellurium which was left in the bulb. unattacked by 
the bromine. This was caused by running the bromine 
into the lower bulb too rapidly ; thus inclusions of 
tellurium were formed in the tellurium tetrabromide which 
could not be broken up by shaking the tube. U is best tb „ 
start with, smaller quantities bf tellurium than those used 
above, because it allows better mixing of the material, and 
thus brings the bromine into contact with all of the 
tellurium. - - 

. The remainder of the„ portions u A,* Fractions Nos. 1, 
2, 3, and 4, “ B Fractions, 1 , 2, 3, and 4, also the 
Fraction No. 19 of the telluriura precipitated by hydrazine 
hydrochloride were distilled separately in hydrogen, and 
the atomic weight determinations gave the following ; — 
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Fraction Det. Wt of Te. Wt. of TeBr*. Percent At.wt. 

Nos. No. Grm. Grms. ofTe. ofTe. 

A. i, 2, 3, and 4 I 0-300558 1-054251 28*509 127-481 

A.x, 2, 3, and 4 2 0-199807 0700947 28-505127*456 

Br, 2, 3, and 4 1 0*22032 0773048 28-500x27*425 

B i, 2, 3, and 4 2 0:158161 0*554717 28*512 127-500 

19 1 0*436907 1*532360 28-512 127-500 

19 2 0-29811 1-04548 5 28-514 127-512 

Average . . . . 28*509 127-479 

These determinations show that there is no separation of 
the tellurium after xg fractional precipitations by hydrazine 
hydrochloride, and that there is no difference between the 
tellurium which crystallised from the nitric acid solution in 
the octahedral crystals as the dioxide and^ that separating 
in the orthorhombic crystals as the basic nitrate . — journal 
of the American Chemical Society y xxxv., No. 7. 


STUDY OF THE METALLIC TELLURITES.* 

, By VICTOR LENBER and EDWARD WOLBSENSKY. 

; - t '* ■ { : ' ' . . ' 1 _ (Concludcdefroni p. ao6). * - ^ 

Magnesium' Tellurite;— This substance was obtained 
from a solution of magnesium chloride by adding a solu- 
tion of sodium tellurite. It js, a* white fiocculeht precipitate, 
which is, slightly soluble in water. On standing for a 
time m the mother-liquor or in. water, it becomes granular 
and heavy. , - The composition of the precipitate is not 
affected by varying the proportion of the two salts from 
which it is formed* ‘ k 1 ’ 

This tellurite was found to have the composition 
sMgTeO^gHaO, 'V 

Calculated.— Mg, 10*84 ; Te, 54*91 ; HaO, 13*94. 

1 Found I.— Mg* 9*98; Te, $5-29; ^0,13-48. 

Found II.— Mg, — ; Te, 54*91; H 9 0, 13*62: 

Found III.— Mg, 9 91 ; Te, 55*39 ; H a O, 13-65. ? 

Found IV.— Mg, 970; Te, 55-10; H a O, 14*29. 

Found V.— Mg, 9 93; Te, 55-59 ; HaO, 13*36. 

In the above table, numbers I., II., and III. were pre- 
cipitated from solutions containing excess of sodium 
tellurite, while IV. and V. were precipitated from solutions 
containing an excess of magnesium chloride. 

Owing to the somewhat unusual ratio of the water to 
magnesium tellurite in this compound, a more careful 
study was made of this relation. A quantity of the dried 
precipitate, equivalent to 1 grtn. of anhydrous tellurite, 
was heated at various temperatures until the weight 
became constant. Then, from the total water content and 
the loss in weight at each temperature, it was possible to 
calculate the amount of water still retained. 



HjjO held by 


H a 0 held by 

Temp. 

1 g. MgTeOs, 

Temp. 

1 g. MgTe03* 

20° 

0*1545 

260° 

0*0758 

xoo 0 

0*1360 

300° 

0*0250 

130° 

0*1x70 

33°° 

0*0130 

1 75° 

0*0965 

360° 

0-0080 

200° 

0*0860 

400° 

0*0050 

220° 

0*0838 

450° 

None 


If these results are plotted in a curve it will be seen 
that at about 260° there is a sharp break in the curve, and 
that the amount of water retained at this temperature is 
very nearly one-half of the original amount, 0*1545 grm. 
Above this temperature there is a rapid falling off in the 
water content, until at 450° all the water can be driven off 
in fifteen minutes. 

This experiment indicates that between 450° and ordi- 
nary temperature, there exist at least two definite hydrates 
of magnesium tellurite, namely, 5MgTe0 3> 9Ha0, and 

* Journal of the American Chemical Society } *.xx.xv. } No. 6. 
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ioMgTeC>3.9HaO. It might also be noted that the com- 
position at ioo 0 , as calculated from the above results, is 
2MgTe0 3 .3Ha0 although this may have no special signi- 
ficance, since no data were obtained for temperatures, 
below xoo°. It is also quite evident that most of the water 
in this compound is quite firmly held. 

Barium Tellurite . — To obtain this substance, a solution 
of sodium tellurite was added to a solution of barium 
chloride. A white fiocculent precipitate was obtained, 
which was only slightly soluble m water. Attempts were 
made to obtain barium tellurite in crystalline form blit 
were unsuccessful. Analysis of different samples showed 
a considerable variation in composition. Investigation 
showed that the precipitates always contained barium 
chloride, and sometimes in considerable quantities. This 
barium chloride, could not be washed out completely by 
repeated and long-continued boiling with large quantities 
of water. Accordingly the precipitation was performed in 
dilute solutions, containing exactly equivalent quantities 
of the two salts. , Even under these conditions the. pre- 
cipitates always contained small amounts of barium 
chloride which could not be washed out. 

The analysis of this substance was carried but in the fol- 
lowing way. Water was determined as usual. The 
chlorine was determined by precipitation with silver 
nitrate, from a nitric acid solution of the barium tellurite. 



After removing the excess of Silver nitrate by adding hydro- 
chloric acid, the barium was precipitated by means of am- 
monium sulphate. The filtrate from the barium sulphate 
was evaporated to dryness, and the residue treated re- 
peatedly with hydrochloric acid to remove all of the nitric 
acid. Finally from this hydrochloric acid solution the 
tellurium was precipitated by sulphur dioxide and hydra- 
zine hydrochloride. The method of volatilisation in 
hydrochloric acid gas could not be used in this case, since 
all of the tellurium could not be driven off without raising 
the temperature so high that barium chloride would 
volatilise. 

The proportion of barium to tellurium was greater than 
the normal salt should have. But in all, cases the pre- 
cipitates also contained chlorine in appreciable quantities. 
If the chlorine contained be calculated as barium chloride, 
and the tellurium as normal barium tellurite, the results 
agree with the analysis obtained. This is particularly 
evident in those samples which were precipitated in 
presence of excess of barium chloride. 

Several samples were analysed, in all of which the pro- 
portions of barium chloride, tellurite, and water varied 
considerably. The following analyses are typical examples. 
The first sample was precipitated in presence of excess of 
barium chloride ; the second one from equivalent quan- 
tities of this salt and sodium tellurite* 
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i. Calculated for 8BaTe0 3 5BaCl 2 4H 2 0.— Ba, 49*50 ; 
Te, 28-29 ; Cl, g-82 ; H a O, i*gg. 

Found. — Ba, 48-68 ; Te, 29-23 ; Cl, 9*43 ; H 2 0 , 190, 
2., Calculated for 2oBaTe0 3 £BaCl 2 2oH 2 0. — Ba, 4189. 
Te, 37-95 ; Cl, o*53 ; H a 0 , 5-35. 

Found. — Ba, 41*83; Te, 38*33; Cl, 0*53; H 2 0 , 
5-07. 


Cadmium Tellurite , — This salt was obtained as a white 
amorphous insoluble precipitate, by the interaction of 
cadmium chloride and sodium tellurite. 

In its analysis the method of volatilisation could not be 
used for the separation of the tellurium, on account of the 
volatility of cadmium chloride. The tellurium was there- 
fore first precipitated from a hydrochloric acid solution of 
the material by means of sulphur dioxide and hydrazine 
hydrochloride. In the filtrate froth the tellurium, the 
cadmium was determined in one of two ways. (1) The 
solution was evaporated to dryness, the residue taken up 
in water, and the cadmium precipitated as carbonate by 
means of potassium carbonate, and weighed as oxide. (2) 
The solution was first neutralised with potassium hy- 
droxide* and potassium cyanide was added until the pre- 
cipitate first, formed just dissolved. This solution was 
then., electrolysed, using a current density of 0-5 to o-8 
amperes per 100 aq. cm., with about 4 to 4-5 volts. After 
five hours the voltage was increased to 5 volts fpr an 
hour. 

The composition found did not agree with the normal 
tellurite. The tellurium was always slightly high and the 
cadmium correspondingly low. The following gives the 
average composition found, together with the calculated 
results for 3CdTeO 3 .2H 2 0. 


Calculated.— Cd, 37*47 ; Te, 42*53 ; H 2 0 , 4*00, 
Found. — Cd, 36-09 ; Te, 44*20 ; H 2 0 , 3*67. 


The regular discrepancies appearing in the analysis are 
explained by the fact that when tellurium is precipitated 
in the presence of cadmium, it carries down some of the 
cadmium with it. This is made quite evident from the 
following experiments. . ' • ' 

I . Some tellurium which had been precipitated in the 
presence of cadmium was dissolved in aqua regia and 
the solution evaporated to dryness. The residue was 

, then taken up in dilute hydrochloric acid and precipitated 
by means of hydrogen sulphide. This precipitate was 
digested for several hours in a warm place with yellow am- 
monium sulphide. The residue left by the ammonium 
sulphide was treated with hot concentrated hydrochloric 
acid and filtered. After nearly neutralising the .filtrate, 
wi th potassium hydroxide, it was treated with hydrogen 
sulphide. A small amount , of cadmium sulphide was 
obtained, 

II. A. weighed amount of pure tellurium dioxide was 

mixed with cadmium chloride (about 0*8 grin.}.' After dis- 
solving in hydrochloric acid, the tellurium was precipitated 
with sulphur dioxide and. hydrazine hydrochloride. The 
following results were obtained s— ■ , > \ 

;Te found,-^o*7037^ /CalcuIttted.—o; 69 ^ 9 * 

'i V ' 0*9476^ ' ' « ■- ; 0-8754^ ; 

It will be noted that the apparent weight of the .tel- 
lurium precipitated was in each case considerably greater 
than the calculated amount. 

III. A determination of tellurium by means of sulphur 
dioxide and hydrazine hydrochloride was made in a weighed 
amount of pure tellurium dioxide, The tellurium thus 
obtained was again dissolved and , the determination 
repeated. The results were as follows : — 

k ' Te found.-— 0*4045. Te used.— 0*4052. 

. „ 0*4034, „ 0*4045- 

IV. Bxactly equivalent quantities of cadmium chloride 
and sodium tellurite, both in solution, were brought 
together, and die resulting precipitate filtered off. The 


clear filtrate was evaporated to a small bulk and treated 
with hydrogen sulphide. No precipitate was formed, 
showing that both cadmium and tellurium had been com- 
pletely removed in the first precipitate. This. precipitate, 
therefore, could have been nothing other than the normal 
tellurite. 

Silver Tellurite . — When a solution of sodium tellurite 
is added to a solution of silver nitrate, a pale lemon-yellow 
fiocculent precipitate is formed. This precipitate remains 
pale yellow as long as the silver nitrate is in excess, but 
when sodium* tellurite is added in excess the colour of the 
precipitate quickly changes to white. On drying, both 
precipitates assume a buff colour, and are almost indistin- 
guishable from each other. On standing, however, the 
one which was precipitated in presence of an excess of 
silver nitrate begins to turn dark in colour, and in the 
course of a week or two has changed completely to a dark 
bluish grey colour. The other does not change, and has 
actually been kept for twenty months without undergoing 
any modification. 

Nevertheless, both of these precipitates have the same 
composition, and when dried both are anhydrous. In the 
following Table I. and II. were precipitated in presence of * 
an excess of silver nitrate, while in III. and IV. the pro- 
portion was reversed. 

Calculated for Ag 2 Te 0 3 .— Ag, 55*14? Te, 32-59. 

Found I.— Ag, 55*09? Te, 32*96. 

Found II.— Ag, 54-90; Te, 32-51. 

Found III.— Ag, 54-89 ;.Te, 32*52. 

Fobnd IV.— Ag, 55*25 ; Te, 32*52. 

Silver tellurite can exist in still other forms. When 
heated to a temperature of 250°, it becomes deep blue or 
purple in colour. This change takes place without, any 
change in weight.. On heating still higher, to 450° or 
5 n o°, it again changes to a pale yellow. In this last con- 
dition it can be cooled down to ordinary temperatures un- k 
changed, providing it is not disturbed during the cooling. 
But tf during this cooling, and while it is still quite hot, it 
is disturbed by compression with a glass rod; the mass imv 
mediately changes to the purple variety. - 

Again , when freshly precipitated silver tellurite is treated 
with ammonium hydroxide it dissolves immediately, and 
when the solution is allowed to evaporate spontaneously 
brownish yellow crystals deposit. These crystals contain 
neither ammonia nor water, and can be heated to 500° or 
higher without any change in weight. On cooling, after 
being thus heated, these crystals again yield the ordinary 
pale yellow silver tellurite. 

It thus appears .that silver tellurite can exist in a number 
of different varieties. The freshly precipitated salt is 
soluble in acetic and tartaric acids, also in nitric and sul- 
phuric acids. Hydrochloric acid decomposes it with the 
formation of silver chloride and tellurium tetrachloride. 
It is insoluble in water. 

An attempt was made to obtain silver tellurite in crystal- 
line form in the same way .in which Hutchins crystallised 
some of the precipitated tellurates (*f ourn ; Ant. Chem. 
Soc 1905, xxviki 1x57). ' - The method was to allow the 
precipitate to stand in contact with water containing 
minute quantities of free acids. This method, however, 
proved unsuccessful with the tellurites. It might be 
stated that *he precipitated tellurites as a rule show very 
little or no tendency to pass into the crystalline state. 

Nickel Tellurite . — NiTe0 3 .2H 2 0 was obtained as a 
pale greenish yellow precipitate 6ri adding a solution of 
sodium tellurite to a solution of nickel chloride. The pre- 
cipitate was light and amorphous. 

Calculated. - Ni, 21*72; Te, 47*21; H 2 6, 13*33. 

Found.— Ni, 21*40; Te, 47 96 ; H 3 0 , 13*62* 

When heated, the light yellow-green tellurite loses 

water and turns to a ligfttbrown coIout. 

Cobalt Tellurite*-^ CoTe 0 3 .H 2 0 was obtained by pre- 
cipitation from a solution of cobalt chloride as a' dark, 
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purple-blue insoluble substance. When heated to 
300—400*? it melts without change of colour, losing water 
at-the same time. 

Calculated.— Qo, 23*36; Te, 50*52 ; H a O, 7*12. 
-Found.— Co, 23-39 ; Te, 50*30; H a O, 7*79. 

Manganese tellurite is a very unstable compound. When 
a solution of manganous chloride is added to a solution of 
sodium tellurite, there forms a voluminous white pre- 
cipitate, which is faintly pink “or flesh-coloured. On 
standing, the colour gradually changes to a deep chocolate- 
brown. The change takes place more rapidly when it is 
brought into direct contact with air. This change is due 
to oxidation of the manganese to the tri valent state. 
When the chocolate coloured substance is treated with 
hydrochloric acid, a dark, greenish brown solution of 
manganic chloride is formed. This colour is discharged 
, by diluting the solution with water, or by boiling; in the 
latter Case chlorine is evolved. 

if fhe precipitation is carried out with solutions which 
have been previously thoroughly boiled to expel the air, 
the precipitate is perfectly white, and remains^ so as long 
aa contact with air is avoided.' v •: ‘ ‘ ‘ 

, ' The extent of oxidauoh was determined by boiling- the- 
material with hydrochloric acid; distilling the chlorine into 
a solution of potassium" iodide, and titrating the iodine 
with sodium thiosulphate* The tellurium was precipitated 
from the : hydrochloric acid solution by sulphur dioxide 
andi hydrazine hyrfrochloridc r Finally the manganese in 
the filtrate, from the tellurium was precipitated, as man- 
ganese ammonium phosphate, ignited to pyrophosphate, 
and weighed, The water was estimated by difference. 

f he atomic ratio of manganese to tellurium was found 
to be i 1 1, sq that the precipitate first formed was un- 
doubtedly , normal , manganous tellurite. ' The ratio of 
active oxygen to manganese, however, was less than -would 
. be tequired for complete oxidation of the manganese to 
; the; trivalent condition, and this ratio also varied in dif- 
>' ferent samples. ' Grid; sample of the freshly prepar^ pre- 
. cipitate was washed by decantation, and suspended in 
water, while air was bubbled through the mixture for a 
week. Analysis showed that only about 28 per cent of the 
manganese was oxidised. 

. The freshly precipitated manganese tellurite seems to 
be more sensitive toward oxygen than after it has stood 
for some time. White manganese tellurite was pre- 
pared by bringing together under a layer of melted 
paraffin freshly boiled and air-free solutions of manganese 
chloride and sodium tellurite. The„ precipitate was 
allowed to stand unoxidised for a week, after which it was 
treated for two weeks with a current of air, as in the pre- 
vious case* The colour , changed to brown. A deter- 
mination of the active oxygen indicated that about 20 per 

Cent qf the manganese had been oxidised. 

Another sample of the precipitated manganese tellurite 
was dried, pulverised, and left in contact with air for three 
weeks. At the end of this time about 38 per cent of the 
manganese was oxidised, and the powder had the fol- 
lowing composition 3Mna03‘XoMn0.i6TeQa.xbH20» 

Calculated for 3Mn a 03.ioMn0.ifiTeQ 2 .ioH a O. — 

Mn, 22*46; Te, 52‘n ; Active 0, i ¥ 22; H2O, 4*59. 
Found. Mn, 22*26 ; Te, 52*39 ; Active 0, 1*24 ; 

HaO, 4*49- 

It is probable that complete oxidation of the manganese 
would be accomplished in time. 

Lead Tellurite.— This compound was prepared by pre- 
cipitation from a solution of lead nitrate. It forms as a 
white flocculent precipitate. 


Calculated for 3PbTe0 3 .2H a 0. — Pb, 52*45 ; Te, 
32*35 ; H 2 0, 3*04 

Found.— Pb, 52*09 ; Te, 32*26 ; H a 0, 3*20. 


Oxidation of the Tellurites .— Shortly after the work on 
* the tellurites was undertaken it was discovered that many 


of the tellurites oxidise when heated in the air under 
certain conditions. This fact seemed to have escaped the 
notice of Berzelius and other investigators, as no men- 
tion of it has been found in the literature. On account 
of this oxidation it is not possible to prepare the 
tellurites, free from tellurates, by the fusion of tellurium 
dioxide with carbonates, as suggested by Berzelius, with- 
out first excluding air from the mixture. Hence, in the 
preparation of the alkaline tellurites, the fusion was carried 
out in an atmosphere of carbon dioxide, as already men- 
tioned. Tellurites which are thus prepared are completely 
free from tellurates, but when the precaution to exclude 
air during the fusion is neglected, the product always is 
contaminated to a greater or less extent with tellurate. 

In order to ascertain how far it is possible to oxidise the 
tellurites by heating in the air, the following experiment 
was carried out. Some potassium tellurite was finely pul- ' 
verised, and then spread out in a thin layer on the bottom 
rof a crucible. The crucible was partly immersed in a bath 
of rn$lted lead whose temperature was kept at 466—470°. 
At intervals, portions of -the material were removed for 
analysis. The proportion of tellurate was determined by 
hailing the mixture with hydrochloric acid, distilling the 
chlorine into a solution of potassium iodide, and titrating 
the iodine with sodium thiosulphate, , The results are 
given in the following table, which gives the time of 
heating together with.the corresponding amount of potas- 
sium tellurate. .. -/ ^ . " 1 ' 


Time (in boors). 
ID 
20 
30 
' 38 

,43 ’ 

37 ■- 


K2T&O4 (per cent). 
26*88 - : 
52*88 
8 o*g9 
94*49 , 

,97-8$ 

99-47 


" The final product was next analysed with the follovyin 
results‘1 — , ■ \ - 

' Foun<|, ■ KaTeGf 

K .. 29*11 29*01 

Te.. .. .. 47*02 47*28 

In this connection it is interesting to note that, when 
potassium tellurate is heated to redness, it loses oxygen 
and is reduced to tellurite. Thus between 450° and red 
heat We have a reversal of the reaction, 

2K 2 Te0 3 + O2 ±5: 2K 2 Te0 4 . 

Normal sodium tellurite behaves in a manner exactly 
similar to the potassium tellurite. 


f 


Time of beating (in hours), 
zo 
20 

30 : 

49 • 

50 


; NaaTepAlpw cent). 
35*09 
- , f-4*77 
90 76 
, 99*og 
99*49 


While the , normal alkaline, tellurites can be oxidised 
quite readily* the ditellurites behave somewhat differently, 
Potassium ditellurite can be oxidised, but the reaction 
proceeds much more slowly than in the case qf the normal 
salt. Furthermore, only one-half of the tellurium, seems 
to be oxidisable to the higher state of oxidation. The ex- 
periment was carried out in the same way a$ with the 
normal tellurites except that the temperature was kept at 
440 450°, on account of the lower melting-point of the 
ditellurite. The results obtained were as follows : — 


of heating (in hours). 

Active 0 (per cent). 

19 

1*18 

46 

2*00 

89 ' 

2*81 

156 

3*28 

221 

3*54 


.<*g£“25*} Physiological Principles oj 

The content of active oxygen required by the formula 
KaOTeC^.TcOa is 372 per cent, and that for complete 
conversion to ditellurate would be 7*18 percent. It will 
be seen that the content of active oxygen seems to 
approach the former figure as a limit. 

The ditellurite of potassium is white, but when it is 
oxidised as above, it is slightly brown in colour. This 
brown product belongs to a class of compounds which are 
formed as intermediate products in the oxidation of tel- 
lurium dioxide to trioxiae, by means of alkaline oxidising 
agents. These compounds Berzelius thought to be tetra- 
tellurates, but they have been shown by the work of 
Lenher and Potter (Joum. Am. Chem. Soc 1909, xxxi., 
24) to have a more complex as well as variable composi- 
tion. Their composition might be represented by the 
general formula w{K20);.»(Te0 3 ).^(Te0a). in which m, », 
and p may be all different or all alike. These substances 
have been obtained by fusing tellurium dioxide with potas- 
sium nitrate or chlorate, ana also synthetically by heating 
the dioxide with potassium tellurate. In the oxidation of 
the ditellurite pf potassium to K 2 0Te0 3 .Te02, as de- 
scribed above, we are approaching the same class of com- 
pound from another direction. In this case, however, the 
composition is simpler and more definite. 

. Sodium ditellurite was also heated in the same way as 
thecorreaponding potassium salt, but after five days of 
heating it showed only a slight trace of oxidation. Neither 
the tetratellurites nor pure tellurium dioxide show; any 
oxidation under similar treatment. It is therefore evident 
that with a higher content of tellurium dioxide the power 
of the tellurites to take up oxygen from the air decreases. 

The normal tellurites of most of the other metals, with 
the exception of silver, can also be oxidised, but the rate 
of oxidation is very much lower than in the case of the 
normal tellurites of the alkali metals. 

: It has been stated, in describing the methods of analysis, 
that water was usually determined by loss of weight on 
heating, la view of the fact that the tellurites take up 
oxygen on heating, it would seem that this method of 
determining water would give low results. But, excepting 
the normal alkaline tellurites, the oxidation is so slow that 
the error arising from this source would he imperceptible. 
Thus when anhydrous magnesium tellurite is heated to 
430° for 15 hours, the gain in weight due to oxidation is 
only 0*25 per cent, and in 77 hours it-is only 1*5 per cent. 
Again, nickel tellurite after being heated at 450° for 70 
hours,, contained only 0*46 per cent of active oxygen. 
In contrast with these long periods of heating, the length 
of rime necessary to drive off all the water is only 
. ismiriutes. /_ 1 ■ 

' Summary* * . ■ b- 

r. The tellurites of the alkaline metals can be prepared 
by fusing together tellurium dioxide and a metallic oxide, 
hydroxide,- or carbonate. ’ Since, however, tellurous acid 
forms salts of different types, namely, the mono-, dw and 
tetratellurites, the starting material must be used ip 
definite proportions in order to obtain a tellurite of definite 
composition. The, tellurites; of the heavier metals are 
best prepared, dquble decbrapositipn, „ .1. . / ' - - ” 

2- The alkaline tellurites ate soluble, the alkaline earth 
tellurites are slightly, soluble, and those -of- the heavy 
metals are insoluble. 

3. As a class, the tellurites are unstable compounds. 
Tellurous acid is easily displaced at ordinary temperatures 
in presence of moisture by carbon dioxide. 

4. The tellurites can be oxidised by heating in the air at . 
a temperature of 440— 470°. This oxidation is fairly rapid 
in the case of the normal alkaline tellurites. 

5. The tellurites of most of the metals other than potas- 
sium and, sodium, as well as the ditellurites of the alkali 
metals, oxidise when heated much more slowly than the 
normal alkaline tellurites. 

6; In potassium ditellurite, only one-half of the tellurous 
acid is oxidisable. by this means, forming the compound 
KaO.TeO3.TeO2; The tetratellurites are not oxidisable by 
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beating in the air at 450°, neither is pure tellurium 
dioxide. 

7. Manganous tellurite will oxidise on contact with the 
air at the ordinary temperature, but in this case the man- 
ganese is oxidised, passing to the trivalent state. 

8. Ammonium tellurite probably exists in solution, and 
also in the solid state when surrounded by, a saturated 
solution of tellurous acid in ammonia, but otherwise de- 
composes spontaneously at the ordinary temperature, 
forming hydrated tellurium dioxide. 

g. Silver tellurite can be obtained inannmberof dif- 
ferent varieties. When precipitated in presence of an 
excess of sodium tellurite, it is white, but when silver 
nitrate is in excess, the precipitate is of a pale yellow 
colour. This second form in the course of a few days, 
turns to a bluish grey powder, while the first is stable. At 
250° both turn to a deep purplish blue colour. Still, 
another variety can be obtained, by crystallising from an 
ammoniacal solution, as a deep brownish yellow substance. 
AIL of these forms are anhydrous. 

10. The precipitated tellurites are all fiocculent and 
amorphous, and with the exception of the magnesium salt, 
show practically no tendency to become crystalline. 

XX. These precipitates are very apt to occlude other 
salts as impurities, which are very difficult to remove. 
This tendency is most marked in the barium salt, which 
will occlude large quantities of barium chloride. In the 
case of lead tellurite, which was precipitated from a 
solution of lead nitrate, the precipitate contained nitrates, 
but these were not so difficult to remove as the chlorides. 

12. With the exception of the silver salt, these pre- 
cipitates are all definite hydrates, which do not readily 
give up their water. 


THE PHYSIOLOGICAL PRINCIPLES OF 
HEATING AND VENTILATING.* 

. By Professor LEONARD HILL, M.D., F.R.S. ' 

Lecture L— The Qualities of Expired Air in 
Crowded and Confined Peaces. 
/Professor Leonard Hill began his lecture with a con- 
sideration of the ^tmosphete and Jts climatic variations, 
and the influence of the pressure of oxygen on life: In 
describing the mountain sickrieBS which affects mountain- 
eers andaeroplaniats, when rapidly rising into the. 
attenuated air of high altitudes where the pressure pf 
oxygen has fallen from 21 per cent to, 12 per cent of an 
atmosphere, he stated that the sickness is made worse by 
muscular effort, but instantly relieved 1 by breathing 
oxygen, and he demonstrated the working of a very light 
portable apparatus for generating and inhaling oxygen. 
This apparatus is not, however, required by persons who 
live on heights, as the body quickly compensates; for the 
lessened pressure of oxygen by concentration of the blood, 
and slowly by- the forraaponof new red blood corpuscles. 
Those who dwell at high altitudes have less water and 
more red corpuscles and h^emaphsebin in their blood. The 
lecturer also described the danger $ todivers andcaisson 
workers of breathing compressed air, Which causes a 
solution of nitrogen gas in the watery fluids and the iat 
of the body. This gas may bubble off in the blood and 
disturb the circulation after the men have come out of the 
compressed air ; but the danger can be prevented by 
proper methods of regulating the duration of work and the 
time of compression* , 1 . ' 1 

Passing to a consideration of, the atmosphere of strictly 
confined places— sewers, wells, mines— the lecturer ex- 
plained how de-oxygenated air collects* owing to the 
oxygen in the air being used up by the sbO^ add he demon- 
strated a second breathing apparatus by which rescue- 
work in de-oxygenated and irrespirable dir Is made pos- 

* Chadwick Public Lector Bristol, 1913. (Delivered at Bristol 
University, October 43. The Vice-Chancellor, Sir Iaambard Owen, 
the Ch»lr).; 
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sible. Explosions in coal mines, so Professor Hill stated, 
could be prevented, if the oxygen in the air were lowered 
from to 17 per cent of an atmosphere, and this would 
have no deleterious effect on the miners. The great 
explosions of. recent years are due to the improved ventila- 
tion of mines, 

The injurious effects of dusr in the atmosphere \pere 
next dwelt upon. Lead-poisoning is due to inhalation oi 
lead dust. Workers in feilicated stones or metal suffer 
greatly from phthisisi and for these also there was shown 
an apparatus — simple in the working— by which fresh air 
can be blown over the mouths erf workers in dusty trades. 

Referring to -the dust of the 'oads, the lecturer Said 
every effort should be ipade to ^reduce it* Streets should 
be cleaned with water and not swept. Infection was cer- 
tainly spread by dust, as also by insects and by the 
spraying of saliva in spitting, coughing, sneezing, and 
talking. Baliva spray is probably the chief cause pf infec- 
,tion by common colds and phthisis- It is one ^bidh can 
be limited by training people to sneeze and cough into 
banderchiefs, and to speak, when infected with catatrb, 
into, newspapers held in front of their faces. 

_ v .Continuing the main discussion of his lecture, which was 
specifically on the qualities of expired air, Professor 
Leonard Hill sail! It fias generzdly beep supposed that 
all the bad effects of close crowded places are due to 
chemical impurity .bf the air, that the air is contaminated 
by the- exhalations of human beings,, and, that it becomes 
impoverished pf oxygen* But what people always com- 
plain of is the heat and want of movement of the air.” 
Proof lies that the excess of carbonic acid in the air in a 
crowded room if sufficient to have any effect at all will 
only make people breathe a little more deeply and ventilate 
their lungs more fully. 

The oxygen in a crowded room is never diminished by 
more, than 1 per cent, the cracks, crannies, and pores in 
the room always suffice to let fresh air in,, so that the 
„ oxygen does not suffer a greater diminution. <This dimi- 
nution of oxygen has no physiological effect whatever. 
In the famous Alpine health resorts there is a greater 
diminution in the concentration of oxygen owing to the 
attenuation of the air iat higher altitudes. Therefore the 
chemical state of the dir, So far as regards carbonic acid 
and oxygen, has nothing whatever to do with the dis- 
comfort which is felt in crowded and confined places, or 
with the healthful effect of open-air life. 

A great deal fias been made of, tho supposed existence of 
volatile organic 1 poison, m expired air. Its existence is 
asserted in all the popular books of hygiene. # There is no 
evidence, worth anything, in favour of the existence of this 
organic poison in expired air.. 

The unpleasant smell of crowded confined atmospheres 
are not smelt by the crowd within, but only by those who 
come in from the fresh air. There is no evidence that 
such smell has a poisonous effect, but it may nervously 
affect sensitive people, especially those who imagine it be- 
tokens the existence of a poison in the air ; the smell may 
be prevented by cleanliness of person, clothes, and 
habitations. 

Conclusive evidence will be brought forward in the next 
lecture to show that the physical conditions of the atmos- 
phere, beat humidity and movement, very greatly influence 
our comfort and health. 

Binary System of Thallous Chloride with Chlorides 
of Divalent Metals.— C. Sandonnini.— Unlike potassium 
chloride, which it resembles in some respects, thallous 
chloride gives with lead and stannous chlorides at high 
temperatures solid solutions in all proportions. With 
mercury chloride two compounds are formed, TI.Cl.HgCt a 
and 4TlCI.HgCI 2 (?), the second of which was not known 
previously. With cadmium chloride thallous chloride 
gives only one compound, TICl.CdClat while with potas- 
sium chloride at a high temperature, in addition to the 
analogous compound, the compound 4XCl.CdCl a is 
obtained.— Atti Reals Accad . dei Lined, xxii., [iu] , No. x. 


THE SCIENTIFIC WEEK. 

(From Our Own Paris Correspondent ). 

International Conference on the Metre. 

. The International Conference on the Metre has just 
opened at the Ministry of Commerce, under the presi- 
dency of Prof. Appell, Member of the Academy of Sciences. 

It has come to several important decisions ; first of all, 
the delegates have verified the standard kilogrms. of the 
different countries adhering to the convention of the metre. 
Only the Danish, Hungarian, and Servian kilogrms. have 
undergone important alterations. 'The kilogrms. of the 
other nations had not varied a hundred millionth of their 
weight, which would be a small error, equal to that frhich 
would be made if one made the mistake of the earth's 
meridian. The Conference has also decided that the 
States that possess geodesic bases shall exchange amongst 
themselves the Invar wires, so as to verify, very precisely, 
the length of these bases. Moreover, the standards with 
ends that are used to give the calibre to pieces of machinery 
will have a definition temperature equal to zero degrees. 
Thus in the whole wojld there will be one single scale for 
the construction of machinery. The Conference has fore- 
seen the time when the temperature scales actually in use 
will be abandoned. The hydrogen thermometers are those 
by which low temperatures maybe attained ; temperatures 
of - 252 0 to - 271 0 , which is the temperature of the lique- 
faction of helium. Preparatory studies are soon to he 
undertaken in order to reach, in a near future, a scale of a 
still greater elasticity, that of thermodynamic tempera- 
tures. 

Prehistoric Art, 

In a Grotto situated near Poncin, at the spot called La 
Colombiere (Ein), two savants , MM. L. Mayet and J. 
Pissot, have just discovered a bone of a mammoth engraved 
with a human face. When presenting their notice to the 
Academy, M. Donvilli indicated that this engraved bone 
was found in the upper auragnacian stratum* Our pre- 
historic ancestors have traced on this mammoth bone the 
profile of a man with a convex forehead, a very high faettgg 
lengthened by a beard, indicyrf by hatchings beneath 
chih. The riose is ling and^Pytfae pilosity of the 
is abundant. Above it is to be seen a female outfirif^ 
representing only the middle part of the body. 

The Total Cube of the Plater of the Earth. 

Professor W. Halbfjp reckons that the total , cube of 
water of the terrestriSFglobe is 1,304,068,550 cubic kilo- 
metres. The greater pirt of this volume, that is to say 
1,300,000,000 cubic kilometres, is in the Oceans. Next in 
order of importance comes the quantity of water contained 
in the icy regions, especially the ice of the Poles, that is to 
say 3—5 millions of cubic kilometres. The lakes and 
ponds would contain 250,000 cubic kilometres, the sub 
terranean waters a similar quantity, the rivers 50,000 cubic 
kilometres, atmospheric water 12,300, the marshes 6000, 
and the snow on the surface of the ground 250,000 cubic ; 
kilometres. The total volume of the terrestrial globe, 
being 1,083,205 millions of cubic kilometres, the volume of 
the waters is equal to x/830 of the volume of the Earth. 

A Cure for the Sleeping Sickness. 

The researches of learned men concerning one of the 
most terrible diseases of the Black Continent, the sleeping 
sickness, have very much increased during the last 
few years, without, however, any definite result having 
been obtained. In a paper recently presented before the 
Academy of Sciences by M. Laveran, M. Danyez, of the 
Pasteui Institute, signals the fact that, in the treatment of 
trypanosomiasis, it is advantageous to make use of several 
medications, not one alone being sufficiently energetic to 
cure the disease. Thus, the simultaneous employment of 
several arsenical combinations, such as arsenious acid, , 

[ orpiment, and atoxyle, gives very interesting results, M. , 




Danyez has tried to obtain a solution of arseno-benzol and 
nitrate of silver. This combination has had a very ener- 
getic action on animals attacked by trypanosomiasis. In 
surra and in trypanosomiasis occasioned by the spirilla of 
Rhodesia — the same microbe as that of the sleeping sick- 
ness —exceedingly remarkable results have been obtained 
with very small doses of arseno-benzol and nitrate of 
silver, A - single injection of one-twentieth part of a 
milligrm. has sufficed to cure a mouse weighing 20 grins. , 
and rabbits weighing 2 or 3 kilogrms. were cured by a 
single intra-venous muscular injection of 5 milligrms. of 
this new product. 


On the Circulation of Energy and Matter . By Edward M. 

Darken. Wellington, New Zealand. 1913. 

The author of this pamphlet believes that he has dis- 
covered the key to the solution of the problem of the 
origin of life, and he has worked out a theory of the for- 
mation of the living cell from a droplet of water by the 
force of suction. Matter itself he would regard as being 
made by the sun, which is “.alive just as much as we a re.” 
He states his argument in a very condensed form, and 
makes many assertions which are at variance with com- 
monly accepted opinions without bringing forward any 
proof of them. However, his speculations and reflections 
may possibly interest the somewhat limited public to whom 
they are addressed. 


NOTICES -OF BOOKS. 


Organic Chemistry for Advanced Students . Volume II. 

By Julius B. Cohen, Ph.D., B.Sc., F.R.S. London : 

Edward Arnold, 1913. 

This is a valuable text-book of organic chemistry for ad- 
vanced students, and if the author’s suggestions as to the 
order in which the chapters are read are followed a good 
grasp of the fundamental principles and of the recent 
development of the subject should be acquired. A de- 
scription of the details of the individual substances of 
organic chemistry is not given, but rather a general survey 
of the nature and dynamics of organic, reactions, and such 
difficult subjects as the connection between molecular 
structure and the more important physical properties are 
excellently treated. Modern theories of die causes of 
colour and its connection with structure are discussed in a 
particularly interesting and up-to-date chapter. The book 
has an exceptionally high, educational value, and . it 
strikingly exemplifies the recent changes and improvements 
which methods of teaching organic chemistry have under- 
gone. , 

A Systematic <lour se of Practical Science for Secondary and 

other Schools . Book II. Experimental Heat, By 

Arthur W. Mason, B.Sc., B,A. (Lond.). London;' 

Rivingtons. 1913. o 

This book describes an excellent course of experimental 
work in Heat, arid in all respects it is quite up to tbe high 
level of the first volume on Introductory Physical Measure- 
ments. Every effort is made to encourage the student’s : 
independence and self-reliance, and if he works carefully 
through the course he can hardly to become an 

accurate and exact worker. The book is intended for; 
rather older pupils than the introductory course, and those 
who use it are supposed to. have some knowledge of the 
best methods of recording results and describing experi- 
ments. The apparatus required is in all cases quite simple , 
and: the directions are very detailed and precise. Ad- 
ditional questions involving calculations are given in great 
abundance, and also some extra practical exercises. The 
importance of the use of graphical methods of representing 
results, te emphasised, and by his ^questions and hints fhe 
author shows that he' thoroughly understands, the usual 
difficulties of the beginner ; and knows exactly how to help 
him to find his own way out of them. 


Brazil in 1912. By J. C. Oakenfull. London : Robert 
. Atkinson, Ltd. 1913. 

A glowing account of the resources and possibilities of 
Brazil is to be found in the fourth annual edition of this 
handbook. , Intending settlers can derive from it much in 
formation about the laws, the state of education, the cost 
of Jiving, salaries, &c., and the various industries, and the 
illustrations are a very attractive feature. The author is 
an enthusiastic believer in the successful future before 
Brazil, and his comments and advice to colonists appear 
to be apposite and worthy of careful attention. 


CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Comptes Rendus H ebdotnadaires des Seances de V Academie 
des Sciences . Vol. clvii., No. 7, August 18, 1913. 

Absorption Bands in Ultra-violet Spectrum of 
Alcohols of the Fatty Acids.— MM. Massol and 
Faucon. — The spectra of the two abnormal primary 
alcohols, 2-methyh3-propanol-2-methyl-i-butanol and 2- 
methyl- 4- butanol, show two absorption, bands between 
\ 2500 and a 2700, and \ 3060 and \ 3150. These two 
absorption bands are peculiar to these alcohols, and are 
not found in the fundamental hydrocarbon, nor in the 
other alcohols or their halogen derivatives. The aldehydes 
give a single broad band corresponding approximately to 
radiations intermediate between those of the two bandB of 
the alcohol. , 1 1 , 

Nor 8, August 25, 1913. 

Isomerisation of£y-Unsaturated-a^hydrbxyl Acids 
to form 7- Ketone Acids.— J. Bougault,— By the action 
Of acids of, medium strength (oxalic or phosphoric) a- 
phbnyl-oxycrotonic acid is partially transformed into 
7-phenyl -oxycrotonic acid. Thus in all probability the 
transformation of the 87-unsatOfated /*-bydrbxyl acids into 
y-ketone acids begins with the formation of unsaturated 
7-bydroxyiacidsand no other intermediate term is formed. 
The following formulae show the changes that occur: — 
R.CH.^CH.CHOH.COzH 

i R.QHOH.CH * CH.CGzH -£► R.CO.CH 2 ,CH 2 CO*H. 

Bulletin de la Societe Chimique de France , 
VoLxui.-xiv., No. x$, 1913. 

Relations of Isomorphism, in the Organo-metallic 
Series.-*— Paul Pascal. — The thermic analysis of binary 
mixtures of the monohalogen derivatives of benzene shows 
that the four halogens can be divided into two groups. 
The first group consists of fluorine alone, which is 
different from any of fhe others, since, benzyl fluoride 
always gives a eutectic when it is mixed with the 
homologous halogen derivatives. The other group-con- 
tains chlorine, bromine, and iodine, which taken in pairs 
always give a continuous series of mixed crystals. Chlorine 
and bromine resemble one another more than they resemble 
iodine. These results agree, with those obtained when the 
halogens are regarded from a chemical point of view- If 
mixtures of benzyl cyanide with the benzyl halogen 
derivatives are analysed by the thermic method it is found 
that the cyanogen group does not resemble the chlorine - 
bromine-iodine group... V ' 

Atti della Reals Accademia deiLtncei. 

Vol. xxii. £*.], No. 12, 1913. 

Ortho -halogen Derivatives of. Paranitroaniline.— 
G. Korner* — It paranitroaniline, is dissolved in hydro- 
chloric acid and chlorine pf bromine is passed into the 


ill 
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sbttHion } a mono ox dihalogen derivative is readily 
obtained. Thus, if chlorine is introduced into the boiling 
solution in the proportion of one molecule to one molecule 
of the -.aniline derivative, prthochlord paranitroaniline is 
obtained, while' at the ordinary temperature the dicbloro- 
derivative Is formed. The bromine compounds can be 
prepared ^imtlkrly, and the iodine- compounds by using 
iodine" chloride. In the last case a mixture of the raono- 
and di* derivative is obtained, and may be separated into 
its constituents by treating with alcohol, in which their 
solubilities are very different. 

Polyaxoxy Compounds.— A. Angeli. -Btsazoxybenzene 
(melting* point, 155°) when treated with concentrated sul- 
phuric acid at ioo° gives two products, the formula of the 
first of which is undoubtedly CeHj.Nfc.CfiH^Na^eHriOH). 
It furnishes an ethyl ether which fuses at 138°. When 
sulphuric acid acts on bisazoxybenzene at o° two yellow 
products, both insoluble in alkalis, are formed;' and a 
third, red product which is easily soluble in soda- The 
first of these is an isomer of the original substance, fusing 
.at 168 0 . It is reduced by means of aluminium amalgam 
to Mills’s bisazbbenzene. The soluble product fuses at 
X48 0 ; aojl; appears to be a third isomer. These three 
comers cart probably : be represented by the formulae 
«-Pormr— - 'V ‘ v • . ' . * 1 , " r ‘ 

- CeHs.N^N'.dfMi.N^K.CeHs . 

. V II • '• .11 . % . • 

; • ■ • :o. .. , '-o' 

meltmg-point,i68 0 .' fl-Form^— '■ . . 

CfiHs.Nf-N.CfiHi.N^N.CsHs . 

X' : 1 E - 


melting-point, 155°- y-Fotm,— 

C6H5.N-ISI.C6H4.N-N.C6H5 

11 ' II 
0 0 


melting-point, 148°, 

Compounds of Ferric Urea.— A. Barbieri.-sWben a 
solution of terric perchlorate, acidified with perchloric 
acid, is added to a concentrated solution of urea, crystals 
of perchlorate of ferric, urea, {FefCONaH^sj (0104)3, 
exactly, analogous to the similar chromium salt, separate 
out. Other salts of . ferric urea can be obtained, a.g., the 
nitrate (from ferric nitrate and urea), the permanganate 
{from the nitrate and sodium, permanganate), the bi- 
chromate, the chloride, bromide,; and nitratoperiodide. 
The complex lFe{CON*H 4 )6] is less, stable than 
[Cr(CON^H 4 )6l* The dilute solutions of salts of ferric 
urea are yellow, and give ferric hydrate with ammonia in 


the cold. 


Vol. xxii., [ii.], No. X. 


New Derivatives of Artemisine.— E. Rimini and T. 


Iona. — An a-tetrahydroartemisine can be obtained by 
passing a current of hydrogen through art alcoholic solution 
of artemisine in presence of colloidal palladium, The sub- 
stance may be re-crystallised from benzene, and from the 
mother-liquor a second derivative, ^-tetrabydroartemiaine, 
may be separated by . fractional crystallisation. Both 
compounds readily yield semicarbazones and oximes, and 
the acids may be obtained by dissolving the arteirtisine in 
N/ro caustic soda solution, adding a small excess of N/xo 
sulphuric acid, cooling, extracting with chloroform, and 
evaporating off the solvent. 


MISCELLANEOUS. , 

Mining Exhibition, South Africa. — Preliminary 
Announcement. — The Third Annual Mining .Exhibition, 
under the auspices of the Chemical, Metallurgical, and 
Mining Society of South Africa, will be held in Johannes- 
burg during the month of April, 1914, when it will rernain 
open for about two weeks. The scope of the Exhibition 


will be on much the same lines as in previous years, i»e 0 
Chemical, Metallurgical, and Mining apparatus and 
devices for laboratories, works, and mines \ models, 
Working or otherwise, of apparatus for similar purposes ; 
plans, diagrams, &c., of mines, works, plants, machinery, 
and apparatus ; safety and rescue, and other ambulance 
apparatus and appliances ; and specimens of crude and 
manufactured mineral or other natural product^ Of South 
Africa. The Exhibition is primarily for the benefit and 
information of those engaged and interested in mining 
work, and to give those in search of mineral products an 
Opportunity of ascertaining .where these products may be 
obtained* The two previous Exhibitions have been visited 
by something like 30,000 persons, admission has been 
free, and no financial gain has accrued to the Society, 
which has organised the Exhibition solely for the purpose 
of bringing to the notice of those engaged in the niihing 
industry the latest developments in everything likely to be 
used on or in the mines of South Africa. 


MEETINGS FOR THE WEEK; 

Monday, Nov, 3rd.-— Royal Institution,’ 5. General Meeting. 

— Society of Chemical Industry, 8. “Studies in 

Oxidation— IV., The Production of Oxygen 
by Electrolysis— Peroxidation as Determined 
by Platinum and other Catalysts,” by H. E. 

’ \ . 1 Armstrong. “ Analysis of Crude Glycerin by 

; *, L the International Standards Methods, xon — 

Determination of Organic Residue, " by & G. 
Grim wood. “ Observations on the AbelHeat 
Test,” by B. J. Smart. 

Wednesday, 5th.— Society of Public Analysts, ,8. “ Preparation of 

Rubber for Analysis," by L. Archbutt. " The 
Examination of Commercial Gelatines in refer- 
ence to their Suitability for Paper-making," by 
R. W. Sindall and W. Bacon. “ Experiments 
on Chlorine Compounds , of Ethane and 
Ethylene, with special reference to their appli- 
cation to Analytical Chemistry,” by L. Gsjgjn g- 
Scopes. “ Deteciion and Estimation offijlfifejc. 
Acid in MilkanJEream/’ by E. Hinks.JMt-’ 
Thursday, 6th.— Chadwick Public Lectures, 5., (The Ummsity, 
Bristol). ** Physiological Principles of Hteating 
and Ventilating, " by Dr, Leonard HiU, . 

, Royal Society. “The Soil Solution and the, 
Mineral Constituents of the Soil,” by A>D. Hall, 
W. B. Brenchlev, and L. M. Underwood. 

“ Studies in Heredity— IL, Further Experiments 
in crossing British Species of Sea Urchins/’ by 
E, W MacBride, « Synthesis , by Sunlight in 
Relationship fo the Origin of Life— Synthesis of 
Formaldehyde from Carbon Dioxide and Water 
by Inorganic Colloids acting as Transformers of 
Xright Energy,” by .B. Moore and T. A. Webster. 

“ The Trypanosomes causing Dourine (Mai de 
Coit or Besch&lseucbe),” by B. Blacklock and W. 

. Yorke. “ Postural anti Noa-postural Activities of 
the Mid Brain/’ by T. G. Brown. “Nature of 
the Coagulant of the Venom of Echis cannatus,” 
rbyj. O*. W. Barratt. ‘ 

Chemical Society* 8.30. “Conversion of Ortho- 

- nitroamines into Oxadiazoleoxides (Furazane- 

oxides)/* by A. G. Greenand F. M- Rowe, “Con- 
stitution of Aniline Black,” by A. G.. Green and 
W, Johnson. “ Constituents of Senna Leaves,” 
by F. Tutin. u Study of some Organic Deriva- 
■ * ~ fives of Tin as regards their Relation to the Corre- 

sponding Silicon Compounds— Part II., Condens- 
* * ation Products of Dihydraxydibenxylstanpane,” 

by T, A. Smith and F. S. Kipping. “ Series of 
Mixtures of- Nitro-compounds and Amines, which 
are Coloured in the Liquid State only,” by C. K. 
Tinkler. “ 6-Aminoquercetin,” by E. R. Watson. 
“ Measurement of the Rate of Reaction by the 
Change of Volume in Solution,” by R. Wright. 
Amalgams containing Silver and Tin,” by'W. A. 
Knight and R. A. Joyner. “ Action of Chlorine 
1 on m-Iodoanilineand on m-Biomoaniline,” by H. 

McCombie and P. J. Ward. “ Guanidinium 
Nitrite and its Decomposition under Heat,” by 
P. C. Ray,M. L. Dey, and S, C. Jana. “ Absorp- 
tion of Light by Uranous Chloride in different 
Solvents,” by T. R. Merton. “Influence of 
Solvents' on the' Rotation of Optically Active 
Compounds— Part XIX., The Rotation of certain 
Derivatives of Lactic Acid,” by T. S. Patterson 
and W. C, Forsyth. “Action of Nitrogen 
Iodide upon Methyl Ketones,” by F. D. Chatta- 
way and R. R. Baxter. 






Purification of Mercury by Distillation in Vacuum . 


£24 

above the actual' melting-point ia requited to produce i 
sufficient viscosity to flow. ‘ , -| 

This question oi Viscosity plays a very important part 
in all methods' used for determining the melting-point. 
At, the .critical point, when a solid is changing into the 
liquid state, very high viscosity at this point results, which 
frequently cause enormous pear shaped drops to form, and 
which tenaciously hang to the bulb and" then drop off as a 
semi-solid* Due to this cause some waxes and fats will 
, form drops which fall as threads. With some mixtures the 
whole of the fat on the bulb will slip off before the actual 
melting* point is attained. ; It would therefore appear on 
these, theoretical grounds , that the melting-point by this 
method is too high* due entirely to the.- phenomena of 
, viscosity and also jo the change in densny-which takes 
■; r place at the critical point. As is well known, theglycerides 
have: a . higher viscosity at all temperatures than their fatty 
-.acids, but with; -the. solid /glycerides, and no doubt wax 
alcohols, the viscosity at the critical point when the solids 
change into liquids must be so great that no flow will take 
" place ht the melting-point, but only at temperatures above 

'* 1 - " From these considerations h will be evident that as the 
melting-point is approached thq speed of heating must be 
very slow to allow sufficient ;time for the drop to form. 
Two minutes per °C, is hot /too slow/ Within 2° of the 
melting-point the author is accustomed to remove the 
source of heat for two to three minutes until the thermo- 
meter ceases to rise,! and then apply the heat again', and 

- /when 6*5° C. from the .melting-point, again removing the 
“ ’’flame,, and maintaining it at this for two to three minutes, 

, and So on till the drop forms. , 

Forty- five determinations of T various mixtures of stearic 

- and oleic acid with melting-point varying from '32*8 to 
/ , 55*8, the maximum variation was o h 0 C, 

The following , fifty-nine determinations as detailed 
below also show the maximum variation not to exceed 
0*6° C.;— , 4 

Melting-point by Thermometer Bulb Method . 


Materials, Melting-point rt C, Diff, 


So per cent stearine, 20 

per cent mineral oil . . 53*0 53*8 o*2 

60 per cent stearine, 40 ~ 

per cent mineral oil . . 51*0 511*2 o;2 

40 per cent stearine, 60 

per cent mineral oil 45:8 46*1 , 0*3 

20, per cent stearine, 80 / ' " ; - ' / 

.. per cent mineral oil ♦ * 39*8 40*4 6*6, 

Hutton tallow ,* ' rJ 48:3 48*2 48*4.48*4 / 0*2 

Mutton tallow acids .. 46*8 46-8 47-0 0*2 

■ Hutton tallow ; . . .. 48*4 48*0 48*4 48*0 48*3 0*5 

Mutton tallow acid? 47*6 47*8 47 8 ( ; 2 

Mutton tallow , . V. ^0 0 50 o 50 6, 50*3 o*6 

Mutton tallow adds ■ 49 8 50*0 50*0 49 *8 o*2 

: Beef tallow ... 46*646*3 : J 0*3 

Beef tallow acids V. . . 43*844*0 43*6 0*4 

go mutton tallow, 10 hard /" ■ 

oil »•' •* 48*0' 47*6 47*8 48 3 0*5 

80 mutton tallow, 20 hard 

oil •• «» ** ,• 47*4 47-2 47’6 47*4 0*4 

Stearine .. .* .. .. 558 5S'4 55*6 55*6 55’4 0*4 

20 stearine, 8p oleic acid 32*8 33*0 33*2 33*4 33*2 0*6 

Spermaceti .. .. 45*3 45 ’3 45*4 O'l 


Time has not been available to investigate other methods 
, of determining the melting-point, and bow far these cora- 
are in accuracy with the thermometer bulb method. Nor 
as the author determined how far the results obtained by 
this method agree with the actual melting-point. This 
.would require an enormous amount of labour. With 
jratearic acid the melting-point is about o*8° C. higher than 
tbe.solidifying-point, whereas with spermaceti the melting- 
point is o*4° C, lower .than the solidifying-point. It has 
also been shown (Chemical News, cviii., 199) that the 


difference between the solidifying-point and melting-point 
of mixtures of stearic and oleic, acid decreases and then 
increases as the softness increases. With tallows the 
difference between the solidifying-point and melting-point 
by this method amounts to 8° C. So far as the com- 
paratively pure substances, stearic acid and spermaceti, are 
concerned the thermometer bulb method apparently yields 
results well within x° C, of the true melting-point. This 
statement also holds good for mixtures of stearic and oleic 
acid up to 60 per cent oleic. . 


AN APPARATUS FOR THE PURIFICATION .OF 
MERCURY BY DISTILLATION. JN A VACUUM. 

By BERTRAM LAMBERT. 

The apparatus described below has been used very sue 
cessfully for the purification of large quantities of mercury* 

It is simple in construction, rapid in action, and does no 
require any pump for exhausting it before use. 

The figure shows the essential glass parts of the ap- 
paratus, which should be mounted firmly on a stand with 
some provision made for adjusting the height of the vessel 
m (see fig,). * - , 

: The bulp A is of about 300 cc. capacity, and has a wide 
tube, B, sealed through its upper end as shown in the 
figure. This tube Bis provided with a. well-fitting rubber 
stopper, through which a narrow tube, p, passes to the 
bottom, and also with a side-tube, e. The lower half of 
the tube b should be thin-walled, and should be tapered 
slightly towards the closed end. This tube acts a$ a 
water cooled condenser for the mercury vapour, and the 
efficiency of the apparatus is greatly increased by having 
it as large as possible, and also as tbin in the wall as is 
consistent with strength. A side-tube, ,P, is sealed into 
the bulb quite close to the junction between a and B. . 
This tube sbotild be bent up very steeply and drawn out^e^ 
a capillary at the upper end. . ^ v 

Into the lower end of the bulb flseAled a tube, g, which 
is widened out into a cup, c, at the top as shown fa the 
figure. This cup is arranged so tlribiMp is just above 
the middle of the bulb a, the lowi^pVqHf the condenser , 
B being made to project about 3 cmuiwoPL*. 

A side-tube, K, is sealed into the lower part of the bulb 
and bent* as shown in the figure, parallel to g. The lower 
parts of these tubes K and G are made from capillary tubing 
with a bore of .about x mm- A wider piece oi tubing is 
sealed on the end of g, . which is bent as shown in the 
figure. The length from g to h should be about 760 mm. 

The tube k is made to slide through the , neck of the 
vessel l, and a good air-tight function is made at the neck 
by means of stout rubber tubing. The vessel L, which is 
about 300 cc. capacity, is connected with a t similar vessel, 
m, by means of a long, piece of canvas-lined pressure- 
tubing.' M is furnished with a side-tube, n, the use of 
which is described below. 

. The length from the middle of the bulb a to the middle 
of l should be about 760 mm. 

Mercury is poured into M until m and l are about two- 
thirds full. It is convenient to have a drawn-out side-tube, 
2, in the vessel l so that the air pressure can be adjusted 
during, this operation, After the operation the point of ss 
is sealed. By raising m the mercury is rnadp to rise slowly 
into the bulb a. It overflows into the cup c» and in order 
tq prevent the escape of the mercury through o', the end h 
must be closed with 3 rubber cork, m is how raised further 
so that the mercury fills the bulb completely and rises into 
the drawn-out portion of the tube f. Care should be taken 
that no air- bubbles are trapped in any part of the bulb or 
cup. The capillary of f is now carefully sealed, while it 
is full of mercury, and the reservoir m is then gently 
lowered. The position of the reservoir m is adjusted so 
that the level of the mercury in the . bulb a is about 5 mm. 
below the rim of the cup c. The point of the tube z is 
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then cut off so that the air in l is kept at atmospheric 
pressure. A jar is now placed below H and the rubber cap 
removed. The mercury flows out from the cup c, dis- 
placing the air in the capillary g, and finally the difference 
in level between the mercury at o and h is the barometric 
height. If dry mercury lias been used, and the above 
operations performed carefully, a very high vacuum will 
have been produced in the space above the mercury in the 
bulb. 

Cold water is now made to flow through the condenser 
and the bulb heated, very gently at first, by means of a 
small ring-burner which is arranged as shown in the figure 
at r. An asbestos hqod must be arranged round the bulb 
to protect it from draughts. 

The mercury vapour ishs, is condensed on the Cold tube 
B, and drops down into the capillary o. When sufficient 
mercury has been distilled to displace the mercury originally' 
in g, the pure product can be collected. The drops of 
mercury falling into the capillary a act on the principle of 
the Sprengel pump, and maintain a very b)gh vacuum in 
the bulb, removing the traces of air which enter the bulb 
dissolved in the mercury* and are then set free during the 
process of distillation. 

The level of the mercury in the bulb will change With 
atmospheric. pressure, and should be adjusted by altering, 
the position of M. When the apparatus is working, 
mercury should be delivered into m through a fine jet at a 
rather faster rate than the mercury is distilling ; by this 
means the level of mercury will be maintained in the bulb, 
the excess being collected at the overflow tube n. _ The 
apparatus can then be left working, without attention, for 
several hours. .* * 

The whole apparatus can be made from ordinary soft 
glass, and, if used carefully, Wifi last mariy years. Care 
should be taken to heat the bulbgently, especially at first, , 
and the flames from the burner should not be allowed to 
comb into actual contact with the glaBS. tinder such cir- - 
cumstances mercury can be distilled in the apparatus at the 
rate of about $ lbs. per hour* 1 The yield could probably 
be much increased oy halving the apparatus made from 
Jena glass dr quartz and using, a higher temperature, but 
there is ho particular advantage to be gained. The purest 
product is got by slow distillation at as low a temperature 
Lab possible. ;* ' .. ‘ 

f Mercury should be cleaned, by the usual methods, with 
5 per cent nitric acid and. thoroughly dried before distil- 
lation in the apparatus. .* ; V " ■ ‘ 

: ; An extremely pure product may be obtained by frequent 
re-distillation* the apparatus being cleaned, Washed, and 
dried between each operation, _ 

The apparatus may be* obtained firom Messrs. A, 
Gallenkamp and Co., Ltd., Sun Street, Finsbury Square, 
E.C - ' s ' ' ■ . * * ’ 

-Chemical Department, • , , * 

University Museum, Oxford. 


INVESTIGATION QF MOLECULAR FORCES BY t 
DISTURBANCE OF MOLECULAR EQUILIBRIUM 
IN LIQUID CRYSTALS. " 

By 6, LEHMANN. 

A substance is liquid if its elastic limit is zero, i.e., if it 
cannot lastingly endure even the smallest' elastic tension* 
There axe many difficulties in the wfty of the practical 
determination of the elastic limit* The best method is as 
follows:— A plate of the substance under mvestigation is ‘ 
floated on mercury in a circular iron dishyin the middle of 
which there is a movable cylinder. -The- plate is. attached 
to the walls of the dish and to the cylinder, . The latter is 
caused to rotate by means Of a string which Is pulled with 
a force K. Equidistant radix, are .drawn on , the plate. 
Within a certain circle of radius p the shearing force ex- 
ceeds the elastic limit, and after a time it will be found 
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that, within this circle the radii will be bent to form spirals, 
the effect being greater the longer the experiment lasts, 
while outside the circle there is only a very slight bending, 
which moreover disappears when K is removed. 

As K is iiicreased p also increases approximately pro- 
portionally, so that the graphic representation of the 
relation between p and K is a straight line through the, 
origin, which however does not begin at the origin, but at 
a distance v from the K axis, if v is the radius of the 
cylinder., If p a a the tension of the string is equal to the 
elastic limit, which may be denoted by K. 

If we Use an amorphous bituminous substance, the con- 
sistency of which decreases as the temperature rises, the 
graphic xepresentatlons are, straight lines which are more 
; nearly perpendicular to the K axis the higher the tempera- 
tore,;cortesponding to lower values of the elastic limit, which 
, becomes, aero at the temperature of liquefaction. 

3Phe actuad^performance of the experiment is rendered 
- difficult by the fact that the temperature in the available 
space shows great variations, so that it is impossible to 
v get rU sharp demarcation between the region of perfectly 
‘ elastic and that of persisting deformation. 0 ther reasons 
may make such anexperiraental determination impossible, 
■viz., thecatapUcatedcM bituminous mass, 

apd the rarefaction Of the mass, caused by tensile stress, 
in the neighbourhood of the circle P and its. condensation 
J In &e neighbou&aod of t). - 1 ... r • 

If ia still more difficult to investigate the existence of an 
, elastic limit in crystalline substances in which the possi- 
bility Of plastic deformation, has been denied. ‘ I first 
Observed true -plastic deformation in ammonium nitrate, 
the five solid modifications of which are softer the higher 
the temperature limits of their existence* From the 
graphic representations of the values of p it appears that 
the regular modification, possesses no elastic limit, and 
that hence its crystals are not to be regarded as solid, but 
liquid. ~ ■ 1 , < 

It can easily be ascertained whether the substance is 
really crystalline or amorphous by allowing it to separate 
from a melt or solution. Only in the first case would 
single {anisotropic) individuals separate, which would grow 
and finally on coming into contact appear as fields of 
different orientation. On account of the difficulties already 
mentioned, it is usually impossible to determine whether 
the elastic limit of Buch a crystalline mass is zero. 

In certain cases, however, these difficulties can be 
avoided, inasmuch as it is not necessary to carry out the 
experiments, hut it may be deduced from the appearance 
of spontaneous homeotropism that the elastic limit must 
he zero; This spontaneous, homeotropism is due to, the 
replacement of the structure containing fields of different 
‘ orientation by a simple anisotropic stractUre. 

This process cannot be explained on the assumption that 
matter is Continuous ; it is a proof of the. molecular hypo- 
thesis,, and is moreover a new physical fact which cannot 
be' deduced from existing molecular hypotheses, and 
demands an extension bf.them. 

Spontaneous homeotropism exclude* the existence of 
*n elastic limit, for the elastic reaction force: is caused by 
the molecules being distorted dr pushed opt of. their posi- 
tion of equilibrium. Spontaneous homeotropism docs not 
allopr of tbe possibility of such an alteration of structure. 
If it, occurred at a certain definite moment it would at once 
disappear (in consequence of spontaneous homeotropism) 
and the molecules would again become parallel of their 
own accord, and the cause of elastic reaction would thus 
be removed. It can be said with certainty that the con- 
fluent crystals of neutral ammonium oleate hydrate have 
no elastic limit and are liquid crystals. 

It must be admitted that these liquid crystals have not 
a uniform structure like the model crystals of mineralogical 
collections. If even they possess a uniform structure at 
Uie moment of their formation, as is not improbable, inas- 
much as the external form shows the existence of a dual 
axis of symmetry, this structure must be lost when they 
flow together. Hence I conclude that the individuals 


formed on flowing together no longer possess a dual axis 
of symmetry but a circular cross-section, and that they 
behave as if they consisted of leaflet shaped molecules 
(perpendicular to the optical axis), the surfaces of. which 
readily become parallel to one another, while their edges 
are not parallel. Perhaps thermic movement is sufficient 
to make the orientation of the edges irregular and con- 
stantly changing, while it cannot prevent the surfaces re- 
maining parallel*. This molecular arrangement I called 
semi-isotropic (formerly" pseudo-isotropic) because it is 
midway between the ordinary grating structure of solid 
crystals and the quite irregular molecular arrangement in 
amorphous liquids. 

This semi-isptropic structure, is homogeneous , only in 
the case of relatively small individuals, various discon- 
tinuities appear in larger masses, and the molecules arrange 
themselves so as to give rise to the formation of twin 
structures or fan structures. * 

All these structures, both homogeneous and discon- 
tinuous, are stable positions of equilibrium of the molecules, 
for they are re-established after disturbance by external 
forces. If thermodynamics (or rather the kinetic theory) 
did not require a continual energetic movement of the 
molecules, which cannot yet be demonstrated in liquid 
crystals by the Brownian movement of fine particles 
floating in them, we Should imagine a state of static 
equilibrium of the molecules under the influence of electro- 
static and electrodynamiq forces. The difference between 
solid and liquid crystals must then depend upon the fact 
that in the latter the molecules can wander frdm place to 
place under the influence of thermic motion (if inequalities 
of this movement occur, such as are necessary for diffusion}, 
while this is not possible for solid crystals, or at any rate 
not unless a strain exceeding the elastic limit is exerted on 
them. 

In the latter case, for example, when a prismatic crystal 
is bent, the wandering of the molecules causes the decrease, 
(relaxation) of the elastic tension* and the grating structure 
is destroyed* , When a liquid crystal of ammonium oleate 
is bent in consequence of spontaneous homeotropism the 
elastic tension disappears completely , and the structure 
becomes fan-like. A state of perfect molcqilar equilibrium 
is not reached, for such bent liquid crystal* are only ob- 
served momentarily, where the hydrodynamic, force com- 
pels them to follow curved finoi of flux, or where they 
become attached to the glass, when floating freely they 
Spontaneously assume their normal form, like each frag- 
ment resulting from the destruction of an individual. 
With liquid crystals the equilibrium of the molecules ex- 
tends not only to the structure but also the form. It is 
doubtful whether capillary" pressure and expansive force 
come into play, ana there is much uncertainty about the 
nature of molecular equilibrium and the forces which con- 
dition it, : It seems to me that the first task of molecular 
physics is to examine the nature and action of these forces. 
The same method which was used for non-molecular 
forces, the disturbance of the state pf equilibrium by 
known external forces, may lead to the derired result. , ■ 

A case of this kind is the disturbance of molecular 
equilibrium^ by mechanical forces^ If the plate in the 
torsion apparatus previously described were a liquid crystal- 
line mass, and the rotation of the cylinder exceeded a 
certain speed, in accordance with previous observations of 
induced homeotropy, the axes of the molecules in the 
neighbourhood of the cylinder would all become parallel 
to the axis of rotation. Thus in a ring-shaped region a 
semi-isotropic structure would be established, the direction 
of the optical axis., coinciding with that of the axis of the 
cylinder. The molecule* behave like furniture castors, 
the axes about which they turn most easily being per- 
pendicular to the direction of push. And just as on 
pushing a wheelbarrow fitted with castors the resistance 
to pushing decreases as soon as the castors have arranged 
themselves properly, the disc*shaped molecules, when 
arranged parallel to the plane of rotation, act like friction 
wheels so that the internal friction is lowered. The limit 
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of the semt- isotropic region Is the place where the shearing 
force exceeds the molecular directing force. The latter 
can be ascertained by quantitative experiments of this 
kind. 

By pressing the liquid crystalline mass between two 
glass plates the- optical axes are made parallel to the 
glass* the -surfaces of the molecular leaflets are parallel 

to the glass. In very thin layers, or in narrow capillary 
tubes, the adsorption power of the glass acts in the same 
way. If the mass is made to flow through such tubes at 
moderate velocities, the interference bands remain un- 
changed in polarised light. Hence we may deduce that 
the molecules cannot he little rods, for then, since the rate 
of flow is greater round the axis of the tube than near the 
walls, they would arrange themselves obliquely if they 
were originally perpendicular to the glass, Leaflets, on 
the contrary, Would easily glide over one another without 
losing their parallelism. As a matter of fact, a liquid 
crystalline mass between two glass plates can be made 
semi- isotropic in such a way that the optical axes are per- 
pendicular to the glass while the , plates are slowly pushed 
over one another., If the rate of flow in the capillary is 
greater rip , the neighbourhood .of the axis forced, homeo- 
trqpism must appear* the axes of the molecules turning 
through 9o°i Here, also, quantitative experiments would 
give the molecular directive force. 

Another case of the disturbance of molecular equilibrium 
is that caused by contiguous anisotropic plates, but here 
the acting force is not known. - ' < 

Observations of the disturbance of equilibrium by mag- 
netic forces which could easily be graduated would be of 
.special value. Powerful surface tensions, such as for 
example appear at the surface of liquid crystals and air, 
might also disturb the arrangement of the molecules, in 
that they would compel the molecular leaflets to arrange 
themselves parallel to the surfaced As the surface tension 
towards the mother-liquor is readily altered by suitable 
additions, there is a possibility of quantitative determina- 
tions. The most striking case is that of; disturbances of 
molecular - equilibrium by foreign substances which Can. 
form mixed crystals with the liquid crystals, and also the 
cases of swelling up in water and other liquids. 'The 
growth of myelin forms (of crystals of neutral ammonium 
oleate hydrate rich in water) and the apparently living 
crystals of parazoxycinnamic acid ethyl ester from mono* 
bromnaphthalene (which contain solvent) depend Upon 
the same phenomenon . The direct cause is partly decrease 
of capillary pressure where the swelling up occurs and 
partly the crystallisation force.-— Abridged from Verhand- 
lungen , dtt Deu tschen Physikalischen Q e'sell$chaft % xv., 
Notio.. ‘ 


RECENT WORK IN TNOKGANIC CHEMISTRY.^ 

. r ‘.By JAMES LBWIS ‘ 

Elements*— A very complete investigation of the precipita- 
tion of' silver 1 on glass, in mirror form. Has been made by 
Kqfhlscb&Uer cccixxxvuv &6J. The solution used 

was Ammoniacat silver nitrate with some reducing agent 
such as formaldehyde, grape sugar, milk sugar, tartaric 
acid, hydrazine, and others. In the solution very little 
silver is present as Ag+, but there is a relatively large 
number of OH- ions. The precipitation of silver in mirror 
form depends upon the very slow oxidation of the reducing 
agent, silver oxide being the oxidising agent, and the com 
comitant formation of substances of high molecular 
weight or of colloidal form* everything which antagonises 
s&l-formatjion being unfavourable to mirror formation. 
The character of the mirror is greatly influenced by the 
composition of the silvering solution, and also by, the 
character of the 1 glass upon which themirror is precipitated. 
The reason for .the precipitation of the silver on the glass 

* Journal the American Chemical Society, xxxv,,No. a, 


is that the silver hydroxide is adsorbed by the glass' (hence 
the influence of the kind of glass), and the reducing agent 
must also be adsorbed by the giaas. Thus everything that 
affects the surface tension of the solution affects the mirror. 
Microscopic and ultramicroscopic examination shows that 
the silver is amorphous and homogeneous, and it may be 
considered to be in a state of colloidal division. Thus 
while the mirror is unchanged by alkalis, it is easily 
removed by very dilute acids, though hot dissolved. The 
sudden appearance of electrical conductivity in the mirror 
and its rapid increase are explained by the precipitate 
being laid down in discrete particles which in time bridge 
over the intervening spaces. The increase in conductivity 
of the finished mirror corresponds to the spontaneous 
coagulation of a metal-sol, while the increase under the 
influence of acids corresponds, to the electrolytic precipita- 
tion of the sol. The mirror formed by the cathodic dusting 
of silver in dilute gases varies in character with the gas 
used, as does the precipitated mirror with the solution. 

The rapidly increasing use of many of the rarer metals 
has led to fuller investigation of their properties. Efforts 
to get a pure vanadium have been made by Ruff and 
Martin ( Zeit . Angew. Cheni. f xxv., 49), but without com- 
plete success. Previous attempts to reduce the easily 
fusible V a 0 3 to metal having been unsuccessful, V a 0 3 , 
which fuses at 2000°, was reduced by aluminum, as well 
as by carbon and vanadium carbide. The best product 
obtained was nearly 99 per cent pure. The difficulty of 
getting a pure metal lies in the fact that the vanadium 
dissolves the oxide VO, as well as aluminium and 
carbon, hence no latitude in proportion of reducing material 
is permissible, and the whole mass must react uniformly, 
conditions practically impossible of attainment. The 
melting-point of thefpure metal was calculated as *715? and 
the density as 5'6S8. Brunck (Chem. Ztg., xxxvi., 1233) : 
suggests the use of tantalum as material for electrodes, 
especially for analytical purposes. Ebr cathodes tantalum 
can only replace platinum, being lighter, firmer, insoluble 
in aqua regia, without tendency to alloy with zinc and 
cadmium, cheaper, and is not attacked in the electrolysis 
of alkalis. ; Alone, It cannot be used; for anodes, as it 
quickly becomes coated' with a very thin but non-con- 
ducting layer of oxide (probably Ta a Q 4 ), but tantalum 
anodes which at* very! thinly plated with platinum serve 
every purpose* Tantalum has also: been suggested as a 
superior material to platinum for accurate weights. Ruder 
{yourn. Am. Chern. Soc., xxxiv., 387) has described the 
solubilities of malleable tungsten and molybdenum, and 
finds the former very slightly attacked by any acids or. 
alkalis in solutions, though dissolyed by fused alkalis. 
A saturated -solution of sodium hypochlorite attacks it 
slowly and it is dissolved by a mixture of nitric and hydro- 
fluoric acids, but not by chromic acid mixture. : Molyb- 
denum, on the other hand, presents little resistance except 
to hydrofluoric acid and alkali solutions. It is more readily 
dissolved by dilute than by strong acids. . In a paper 
before the Section of EleCtrochenustry at the Congress of 
Applied. Chemistry the properties , and 5 ., applications of 
ductile tungsten are very Rally described. Among possible 
laboratory applications ip replacing pTaripum are resistance 
furnaces, filtering gauze, acid-proof dishes and tubes, and 
analytical weights. The volatility of the metals of the 
platinum group, under conditions which appertain in the 
analytical laboratory, has, been studied by Sir William 
Crookes [Pwj Royi Soc, London, (A) Ixxxvi,, 461) .using 
an electric resistance furnace as a source of heatr At 
qqq° platinum is not volatile, buiatigob 0 it loses in /..two 
hours o-orp per cent and. in thirty hours . 0*245 P* r cent 
This would mean a loss of weight of 24 5 mgrnpuirom a 
10 grm. crucible. The toss is due to sublimation, the 
sublimed metal being. deposited ip. hexagonal .flakes with, 
metallic lustre. Iridium - proves to be decidedly mote 
volatile, losing 0*030 percent in two hours and 0*092 per 
cent in twenty-two hours at goa°, while at 1300° the loss 
in two hours is 0*828 per cent and in twenty- two hours 
7*297 per cent; Between ioo° and 1400° the loss is pro- 
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. portions! to the temperature/ The loss is due to the for- 
mation of a volatile oxide; Rhodium suffers no change in 
weight at 900°, even after eight hours heating, and at 1300° 
loses hut 0*0 as*- per cent in four hours and 0*131 per cent 
in thirty hours. * It is thus the least volatile of the metals 
of the group. Ruthenium at 1300° loses 25 per cent of its 
weight in eight hours, and this is attributable- to the for- 
, mation of an oxide. The reviewer may add that on 
heating ruthenium in a current of air in an ordinary com- 
' bus tion furnace the odour of Ru 0 4 is very distinct, and a" 

' lower oxide sublimes on the inside of the tube and on the 
porcelain boat containing the metal-* The boiling-point of 
a number of metals at atmospheric pressure has been 
■ obtained by Greenwood {Zeit. Ekhtrtehem,, xviii., 319}, 
using a. carbon , crucible hung in a carhon tube which 
served for- electrical beating, and determining the tern-' 
t perature of distinct hoiHng by a Wannerpyrometer. For 
- thd$e J metals which, are, attacked by carbon- a graphite 
craciblewithfuseti magnesia lining was used. The fohj 
lowingboiling’points werefound:-r- ; ^ 

Mg igsioft Sb i44o b A 1 1800° Agipss® Sn 2275 0 Fe 2450° 
3i Pb 1525° Mn igoo° Cr 2200° Cu 2310° 

^ Thebmling-pbint curves for other pressures are shown in 
V curves but tbefiguresare nbt given. > 

The action of metals on fused alkalis has, been con- 
’ tinued by LeBlaric and; Weyl (Ber. t xiv., 2500), and the 
melts obtained with potassium hydroxide are found to be 
in many respects very different from those, with sodium 
hydroxide- While sodium decomposes NaOH quantita- 
tively at 450° with evolution of H and formation of 
NaaOr K is without action on KGH even at 550°. When 
Na attspn/KOH there is. weak evolution of H, and K 
' volatilises. With K on NaOH some H is given 
‘.■off . but no metal. Evidently an. equilibrium, 
K f NaOH ^=^Na+KOff, is soon attained ana then the 
Na acts on the NaOH- A 1 has no action on KGH, but it 
acts on NaOH moderately with evolution of H and H 2 0 , 
Cr, Mo, and W act on KOH slowly with evolution of H 
and formation of chromates, molybdateB, and tungstates 
and some evolution of K. The reactions appear to be— | 
6KOH+M«M(OH) 6 +6K r 
M(OH)6 + aKOH « K 3 M 0 4 + 4 H a O, ■ 

4 H a O -I- 4 K *» 4KO H + 3H3. 

With C there is evolution of H, formation of KaC 0 3 and 
some K. The K appears to have no action oh the 
KaCOg. With Mg there is evolution of H with 
KOH and precipitation;, of MgO, while With NaOH, Mg 
gives off both M and HaO. With Qi thercaction is 
violent and the formation ofSiQ* quantitative, but the H 
1 given off, Is somewhat less than the expected 4 H for each 
atom of Bi. With Ni, Co, and Fe there is no evolution of 
H or Hip foom KOH (as there i.sfrora NaOH), but the 
metals are attacked with the formation of a small amount 
of oxide. In general KOH is: much more stable than 
NaOH* 1 ■ ■ 

In xpio it was found by von Bolton that hydrocarbons 
were reduced by alkali-amalgams to carbon, a part of 
which appeared to be in the form, of diamonds Utilising 
the fact that r crystallising . substances haye h, strong ten- 
dency to be deposited on crystal of the same substance if 
present, von Bolton (Zeit. Btektrochem, xvih, 971} led 
moist illuminating gas for four weeks through 14 per cent 
sodium amalgam in a tube , coated with a very fine sus- 
pension of diamond powder in water-glass. The whole was 
kept at roo°. Under the microscope. the poWder was ap : 
patently amorphous, hut after the experiment minute 
crystals were dearly visible. These showed the pro- 
perties of diamonds, and while the quantity did not suffice 
lor quantitative analysis it seems extremely probable that 
diamonds are thus formed by the reduction of hydrocar- 
bons.' Two important papers on ozane have : appeared 
during the year, one by Harries (Ber* t xlv., 936) ami one 
k by Traube (Ibid^ 2201). The ..former finds that by the 
action of ozone, on: symmetrical butylene four products 


may be formed. When the ozone has been previously 
led through NaOH and H2SO4, there are formed a mono- 
meric ozonide, C 4 Hs. 0 3 , which can be distilled in a 
vacuum, and a dimeric form, {C 4 H8-03) 2 , which is not 
volatile. If the ozone is not previously purified, two 
similar products are obtained but with the formulas 
C4HS.O4 and (C 4 H8.0 4 )2, which Harries calls oxozon- 
ideS. Similar products are formed with other hydro- 
carbons containing a double bond. From these experi- 
ments Harries concludes that ordinary 11 — 14 per cent 
ozone is made up of about twp-thirds ozone, O3, and one- 
third oxozone, 0 4 , and that the latter is largely destroyed 
by leading it through alkali and acid, though the purified 
ozone still contains a little oxozone, Traube’s experi- 
ments deal with the action of ozone on solid KOH. A 
red compound is formed which resembles in appearance. 
KaCr 2 07, and which. decomposes in water or acids, giving 
off oxygen, chiefly as 0 2 , but with some 0 3 , while the 
solution contains some H 2 0 a- On standing or heating, 
this red compound loses its colour and. the white product 
decomposes with formation of H a 0 2 and evolution, of 
oxygen. It is evident that the red product is a higher 
oxide, probably K2O7, . .which Traube calls potassium 
ozonate, but it contains some proportion of a lower oxide 
and also unchanged KOH. The oxide which is present 
with it and into which it decomposes on standing is doubt- 
less the tetroxide, K2O4, since like this it give&H 2 02 and 
oxygen in approximately . molpcular proportions. As 
Traube’s ozone was passed over: concentrated H2SO4 
before absorption, no evidence appeared of. the presence of 
oxozone.' , , 

The possible action of pressure in causing chemical re- 
actions in the metamorphosis of minerals was several 
years ago suggested by Van Hise, and this has led to H 
an experimental examination of the subject by Spezia 
(A t it Accad. Set . Torino , xlvi., 19). By: using pressures of 
6000 to 9500 atmospheres, corresponding to depths of 20, 
to 30 kilometres, and m some cases contimungthe pres- 
sure for several months, no instance of chemical action 
could be found. No action took place between* silica and 
caloite, indicating no silicification; Alabaster, alu «v and 
ilmonite, embedded in pulverised quartz for eight months : 
at a Uniform pressure of 8000 atmospheres, showed no 
loss of water. The great difference between the action of 
heat ahd of pressure was shown by the fact that goethite, 
heated in water to 330? for seven days, became an- 
hydrous, while it remained unchanged, under 9300 
atmospheres pressure , continued for twenty-six days; To 
test reduction, CuOwas kept in contact with magnesium 
and then with potassium for months at 9500 atmospheres 
pressure without change, although/the sum. of molecular 
Volumes would have been decreased by a reaction; nor 
was calcite changed to arragonite. . Bismuth was not 
liquefied by a pressure of 9000 atmospheres. Apropos 
of plasticity under pressure, Spezia calls attention to the. 
great difference between one-sided pressure and a pressure 
uniform on all sides ; the latter alone cannot liquefy 
metals nor plastic substances, ■* 

Bergius \Zeit> B Uktrochm . , xvfii , , 660), working on re- . 
actions under pressure, finds that when peat is heated in. 

water to 250— <356° it is charred, and from the velocity or 
the reaction he considers It possible to calculate the time 
necessary for bituminous coal formation in nature. /His 
calculations place the time at seven to eight million years, 

| which he considers agrees with, geological estimates. • 

I; Group II.-— According to Bleyerand Mbller (Zeit. 
Anorg . Ohm lxxv., 285) from the chemical nature of 
glucinum it would be expected that compounds of 
gtucinum and arsenic acid would be strongly hydrolysed, 
yet that in them the glucinUm and the acidwould be in a 
definite molecular ratio. This was confirmed experi- 
mentally, and tri-glucinum salts obtained when the di- 
glucinum would be, normal, and basic salts where tri- 
glucmum would be called for. Thus disodium arsenate 
precipitated tri-glucinum arsenate from glucinum 
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sulphate, and trisodium arsenate a monobasic 
salt, : ;G1 3 (As 0 4 )2 GIO.8H2O. Monoglacinum arsenate, 
Gl(H 2 As0 4 )2 and the di-glucinura salt, G 1 HAs 0 4 , were 
prepared by dissolving the calculated quantity of glucinom 
hydroxide in arsenic, jacid.. The ammonium salt, 
NH 4 G1 As 0 4 .4^H 2 G was fairly stable but the other alkali 
salt* 'were basic, and the hydrolysis became greater on 
allowing the' salt to stand in its mother-liquor. Except 
the monoglacinum arsenate, which consisted of hygro- 
scopic crystal-hakes, all the compounds were amorphous. 
The behaviour of glucinum with arsenic acid seems thus 
to be somewhat similar to that with phosphoric acid, 
though the glucinum phosphates have not been worked 
out with sufficient definiteness to show a clear analogy. 

/ (To be continued}. 


A STUDY* OF CERTAIN CONFIRMATORY 
, \ . ‘TESTS FOR- TIN. 

■ -By, LOUIS. J. CURTMAKf and MAX MOSHER. 

' Tv TAa Iron l$ail Reduction Tat followed by Treatment 
, with Mercuric Chlotide. -This well-known test for tin, 

. which consists* -in reducing the stannic chloride in acid 
solution with iron jarid Subsequently treating the stannous 
- chloride formed with mercuric chloride, was proposed by 
A. H. Allen 101872 tJfoum r Ghem* Sue., xxv., 27 4). It is 
mentioned in nearly every text-bools pn qualitative analysis. 
Despite its general usO, nothing very definite appears to be 
known concerning the conditions under which this test 
may be relied upon tpgive constant results. The frequent 
failure of -students to report this metal indicated the need 
for further investigation. Ifwas therefore the object of 
this work to ascertain the. best conditions for this test, and 
also to determine its limit under these discovered conditions. 

The standard solution employed throughout this work 
was prepared in the following manner:— Ten grms. of 
chemically pure tin foil were treated in a 500 cc. Erlen- 
: meyer flask with an excess of hydrochloric acid* (sp. gr. 
1*19), and solution was hastened by heating on a steam- 
bath* The solntion was saturated with chlorine to com - 1 
V pletfily oxidise the tfri to, the stannic condition. It was 
then boiled for some time to expel the last traces of free 
chlorine as well as to reduce the quantity of hydrochloric, 
acid present. ; After cooling, the solution was diluted to 
500 cc. in g, volumetric flask. A portion, thoroughly 
misted, -failed to react with a saturated mercuric chloride 
solution, showing that all the tin was completely oxidised* 
To determine whether any stannic chloride had been 
, lost by- volatilisation while the access of chlorine was being 
boiled off, the solution was analysed for tin by the method 
. given by Treadwell { u Quant. Anhh,^. trans. by W*. T. 
Hall, p. 543); Two well agreeing detenpinerions made 
on 2o cc. portions of the solution gaveas/ the average 
result 19*9 mgTins. Sn fn zee. V / . ’ V, : 

Tp determine the quantity of free hydrochloric acid in 
„■ the' solution, , separate portions of it were, titrated with 
standard potassium bydroxide solution, by the method 
, described by Treadwell (Z$w£, p. 495). ' The acidltyvyaa 
found; to be 0*0063 grm. of anhydrous hydrochloric acid 
per cc., which, in the diluted solutions used in the tests, 
was reduced to such an extent as to be neglected without 
any appreciable error (Note 1). 

This solution was not used directly, but 100 ccr. of it were 
diluted with an equal quantity of water, giving a solution 
of 9*95 mgrms* $n in 4 cc. In nearly all the sets of experi- 
ments performed the largest volume used was o' 5 cc., 
equivalent to 4*97 mgrm?. IStaV This is practically 5 mgrms. . 
Sn, and was so assumed in ah experiments, for thereason 
. that the error resulting from this assumption is too email 
to be. detected * by this - test, as will be shown later. The 
smallest volume of this solution used was o*i cc. containing . 
0*995. rigrm. Sn, which for the reason stated above was 
considered x irigrm. When smaller. quantities of tin were 
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required, a portion of the second solution was again 
dilated so that r cc. was equivalent to oM.mgrifc. Sn. In 
this dilution it was found that hydrolysis took place very, 
rapidly ; to prevent this, a new solution of similar strength 
was prepared, tp which was added 5 cc. of concentrated 
hydrochloric acid to every 50 cc. (Note a). This proved 
to be. satisfactory. * 

The general procedure was as follows : — To definite 
-amounts, of concentrated hydrochloric acid pipetted into 
test-tubes were added varying quantities of a standard tin 
solution. After dilution to 5 cc. one or two nails were added, 
the tubes placed in a boiling water-bath (Note 3), and the 
redaction was allowed to continue for from two to five 
minutes ; the contents of the test-tubes- were then im- 
mediately filtered into a cc. of saturated mercuric chloride 
solution. The filtrates were examined after five minutes 
and the results recorded. In ; all . cases where less than 
1 mgrm. of tin was used the results were controlled by one, 
two, or even three blanks.. This was necessary because 
it was found that under certain conditions a cloudy filtrate 
was obtained from the blanks. To determine whether this 
cloudiness in the blank was due to an interaction between 
a substance resulting from the action of the acid on the 
iron and the mercuric chloride, ibe following experi- 
ments were performed : — In separate test-tubes, one, two, 
and three * 1 -inch cut nails were heated for five minutes 
with 5 cc. of hydrochloric acid (1— ;i) in the boiling water- 
bath, and the solution was then filtered into distilled water. 
The water in each cage became slightly cloudy. The 
experiments were repeated except that the reaction product 
was- filtered into mercuric chloride instead of distilled 
water. The same results were obtained, showing that the 
cloudiness was due to very fine particles of carbon which 
passed through the filter. , \ - 1 ; . r '\ } 

It was the object of the first experimsnts to determine 
the effect of heating for two minutes in the presence of a 
one-quarter inch brad in; a volume of 5 cc. Containing a cc. 
(l 1 " X} HC 1 . „ ' 1 J , ~ 

The results of sixteen experiments with diminishing 
amounts of tin under ffieae; conditions showed that with 
z mgrm. of tin the results were inconsistent, the final results 
of three tests being af air cloud inthefirst case, a faint cloud* 
in the second case,. and a practically negative result 4 n the 
third* In two tests Where a mgrms. of tin. were used, the 
results were also discordant. Prolonging the time of heating 
as well as increasing the concentration pf the acid did hot 
give, uniform-re suits. ; It was, however, observed that in 
every series of experiments the reducing action in the 
Water bath was not uniform. - As the conditions in each 
set of experiments were kept constant, it appeared , that the 
irregular results obtained were due 'to a lack of uniformity 
in the nails employed. To test this point, four blank tests 
were run under the conditions mentioned for the fitst tests,; 
;with one and one-quarter inch brads, selected at random. 
The action in the, water-bath was decidedly not uniform. 
At the conclusion of three minutesthe acid was poured off. 
The nails were - then washed, treated with fresh arid, .arid 
again subjected to the same tests. -This was done to see 
whether the first treatment had, eliminated any differences 
.Which might be due td> variations in the surfaces of the ' 
brads. The action of the acid during th'e second treatment ; 
was also not uniform. . Finally, the brads were examined, 
and it was found that tbe acid had so - energetically 
attacked one , of them that it was about one-half the 
diameter of any of the others. These results verified the , 
conjecture that the inconsistencies in tbe previous tests 
were due to the variations in the iron nails which caused, 
the stannic chloride to he reduced at differentiates in the 
Water-bath.. ; - „ '; t V •‘-■s' 

The brads employed in these preliminary teats were 
therefore rejected,, and the' previous experferint was 
repeated with one and one-half inch wjre nails. The- 
results were also, found to be very irregular^ Accordingly, 
one arid one-half inch cut 'nails, or fpur-penny nails, were 
used. These-gave uniform results, arid were employed in 
all further experiments* unless otherwise specified. The 
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results of all further tests were classified as good or 
negative ; good when they could readily be distinguished 
from the blanks run at the same t ; me, negative in all 
other- cases. 

Having found nails to act with a fair degree of 
uniformity, it was the purpose of the next series of experi- 
' ments to determine the separate and combined effects of 
the various factors which influenced tbe delicacy of the test. 
These are, Erst, the acid concentration ; second, the time of 
heating; and, third, the number of nails employed. As a 
result of a large number of experiments, the conditions 
which were most favourable; for the test were found ; 
these, together with the results obtained in the Enal tests, 

- are given in Table I, Under the conditions stated the 
results show that the smallest quantity of tin which may 

cl>e detected is ora mgtm. in a . volume of 5 cc. The blanks 
obtained were practically perfect, and the results of tbe 
. limit tests were Very striking when , compared with the 
blanks run at the Bame time. Under no circumstances 
could the results be mistaken. 

\ To determine whether two nails would not give better 
results under the conditions of the tests in Table I.) another 
;■ Wiee of experiments performed as given in Table II. 

- The/bianksi in > theta tests were not so good as those 

Obtairad under ^ as in Table I, The results 

- theriefoinwere not so striking and conclu«ye- The con- 

- ditions for the test as given m Table I. are therefore to be 

preferred-. e ’ , '* ' 

• As increasing the number of nails did not improve the test, 
it was thought worth while to see if prolonging the time of 
heating" to nve minutes would hot give better results. To 
this epd the experiments given in Table III- were made. 

- The results show that extending the time to Eye minutes 
. does not increase the sensitivity of the test. 

Before concluding, this work it was thought desirable to 
carry out one more set of experiments in which the con- 
ditions given in Table I, were varied both as to the time 
of heating as welt as to the number of nails employed. 
The results are embodied in Table IV- The results show 
that the sensitivity of the test under these conditions is 
greater than that given in Table III. ; tbe limiting test is, 
however, the same as that given in Table I. There is, 
however, an important difference in the quality of the blanks 
obtained under these different seta of conditions, and corre- 
spondingly in the decisiveness of the results. The blanks 
obtained. under the conditions of Table I. are clearer, and 
as a consequence- the limit tests are more readily dis- 
tinguished than those of Table IV. The conditions given 
in Table I, are therefore to be recommended. 

Influent* of Antimony on tht Trrf.— Having determined 
the best conditions for the iron-nail reduction test for tin 
when this , metal alone iVpresent, .It was desirable to 
ascertain whether these conditions would hold good in the 
presence of antimony, for inmost schemes of analysis the 
test for tm L is-inade in the presence of, antimony. Since 
the maximum amount of this metal in any given solution 
seldom exceeds 500 mgrms., and since it is customary to 

- divide the solution containing antimony and tin into two 
equal portions before testing for each of these metals, 
250 ragrms, of antimony (Kote >4) were employed in each 
of: the tests given in Table V. The' conditions are the 
same , as those which are afforded the maximum delicacy 
of the test when tin alone was present (see Table I.), 

To control tbe results of Table V^ two sets of blanks 
were tun? one of the usual kmd containing neither anti- 
mony nor tin, and the other containing only antimony. 
The latter were perfectly clear, and thus facilitated the 
detection of small quantities of tin;- the former were 
practically clear, and could readily be distinguished when 
compared with tbe tubes containing tin. Comparison of 
the tubes is best made by holding them at arm’s length 
against a dark field, such as the floor. The difference can 
then be very readily seen. 

All the blanks which might contain any unreduced anti- 
mony were largely diluted, No precipitate formed*, 
indicating that even after reduction there was enough free 


acid present to keep the antimony in solution, thus obviating 
tbe danger of mistaking a precipitate of antimony oxy- 
chloride for the test for tin. 

Table I; 

(Time of heating, three minutes. Acidity,. 2*5 cc. concen- 
trated HCl. Volume, 5 cc. One ii in. cut nail). 


*io. 

Sn(mgcoas.), 

> Result;. 

x— x 3 

20'Or-rI’O 

Good 

14— 18 

0*5— 0*3 

Good 

19—26 

0*2-. 

Good 

27 —29 

- 0*1 , 

Negative 


Table II. 

(Conditions same as those of Table I., except that two 
ij in. cut nails were used instead of one), 
x— 12 3*0 — o*3 Gooff 

13— X 4 o*x Negative 

Table III- »' 

(Conditions same as in Table I., except that the time of 
heating was increased to five minutes). 
x — 14 3 w o— 0*3 Good 

15—18 o*2— 0*1 Negative 

Table IV. 

(Time of heating, five minutes. Acidity, 2*5 cc. concen- 
trated HCl. Volume, 5 cc. Two 14 in. nails). 

1— X3 0*1— 0*2 Good 

14— 18 o’i Negative 

Table V. 

(Time of heating, three minutes. Acidity, 2-5 cc. HCl 
(Note 5). Volume, 5 cc. One 1 J in. cut nail). 

N So (nigrm,>. Bb (mgrms.). Result. 

r— 8 20*0*— o»3 250 Good 

q— X2 v 0*2 t ss , 50 Good 

» ‘ ‘ , SfUmntUry and Conclusions . , 

That certain nails are unsuitable because of the 
irregularity of their action. . ^ ' 

That in a total volume of 3; cc. with one 14 inch cut nail 
the best conditions are t— Time of heating, three minutes 
in boiling water* bath ; acidity, 2*5 00* concentrated HCl. 

3. That under these conditions the smallest amount of 
tin that can be detected either alone or in the presence of 
250 mgrras. of antimony is o-a mgrm. in a volume of 5 cc* 

4. That it is imperative to run a blank when the quantity 
of tin present is small. , 

II. Instead of reducing the tin with ah iron nail, some 
analysts prefer to reduce the tin to the metallic state by 
means of zinc in an acid solution, and then test the solu- 
tion of the precipitated tin in hydrochloric acid with 
mercuric chloride* * This test has recently been investi- 
gated by Noyes and $ray (foum. Am . Chem. Sac xxix., 
181), who found that it possesses a delicacy of 0*5 mgrm* 
Our experiments confirmed their work. , , 
r III. Tht Test Bated upon the Reduction of Ammonium 
Motybdate,*-Th\B test was first proposed by Longstaff 
(Chemical Newb, 1 xxx., 2E2), who states that it is delicate 
to x part in 1,500,000 when directly applied to a freshly 
prepared stannous solution* - In the application of this 
test to qualitative analysis Baskerville finds that it is easily 
sensitive to r part of tin in 5000 (Joum. Elisha Mitchell 
Scientific Society , Feb, ,1966, xvi., Part II.). As diligent 
search of the literature failed to disclose a record of 
systematic experiments performed to establish the con- 
ditions which would afford the greatest delicacy to the test 
when applied to stannic solutions as the starting point, the 
following work was undertaken, In our work, stannic 
solutions were exclusively employed, for the reason that it 
is in this form that tin is encountered in the course of 
systematic analysis. 

T 
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Table VI. 

(Total quantity of acid, 4 cc. Two cc. added each time). 


No. 

Sn (mgrm ). 

Result. * 

1 

1*0 - 

Fair blue 

2 ' 

0*2 

Faint blue 

. 3—4 

o*x -0*05 

Negative 


Table VII. 


(Total quantity of acid, 3 cc. Two cc. added first time. 


One cc, added second time). 

X 

0*1 

Faint blue 

2—4 

0*05—0*03 , 

Very faint blue 

5r-6 

0*02 — Q'OX 

Negative 


Table VIII. 


(Total quantity of acid, 2*5 cc. i£ 

cc. added first time. 


One cc. added second time). 

x— 2 

o*x —0*05 

Faint blue 

■ -3— ’ 

, 0*04 — 0*01 

Very faint blue 


i ,l< •/ ' Table IX. 

(Same conditions as in Table VHJi). 

No. Safmgrm.). Sb (mgrms.), Result. 

4 i*a —0*4 k : 250 Good blue 

5—6 0*3 ^-0-2 250 Fair blue 

j — io 0*1—0 08 250 Faint blue 

ir — 12 0*05 250 . Very faint blue 

13—16 o*04-r0*02 250 Negative 

^ Table X. j 

(Quantity of Bn, x mgrm.). 

No., Final acidity {cc.). Result. 

1 2-5 Dark blue 

2 3^0 . Lighter blue 

a 3*5 Still lighter blue 

4 ,4 0 Fair blue 

5 4-5 . Faint blue . . V 

6 5'o Colourless or negative 

r The. method of reducing the tin with an iron nail in acid 
solution was found inapplicable, because of the reducing 
action of the ferrous salt, formed in the reaction, upon the 
ammonium molybdate. Accordingly, reduction by means 
of zinc was tried- . - - W 

After a number of prdimihary experiments the following 
procedure was finally adopted : -To definite amounts of 
concentrated hydrochloric acid run into test* tubes from a 
burette, , varying quantities of standard stannic chloride 
solution were added, and the volume was then made up to 
5 cc. After the addition of a scant one-half grm. of 
chemically pure granular due (fjote.6), the tabes were put; 
into the boiling water-bath, and alloyed' to remain therein 
until the actido piactlcally ceased ; another defi cite quantity 
of concentrated hydrochloric acid was then added (Note 7); 
As soon as the second reaction was completed (Note 8), the 
solution was diluted to 10 cc., and immediately filtered 
into z cc. of saturated ammonium molybdate solution. 
The results were immediately compared with a blank run 
simultaneously. 

, In the above series of experiments the total quantity 
, of acid used in the test was gradually reduced in order that - 
the best conditions of acidity might be found. The results 
are given in Tables VI., VII*, and VIII. 

' A comparison of the results of these tables shows tha the 
conditions given in Table VIII, are the best, since the test 
becomes delicate to one part in a million. The blanks 
obtained throughout the work were found to possess a 
slight greenish blue colour which could readily be dis- 
tinguished from the pure faint blue of the limit test. 


Influence of Antimony upon the Test . — Having deter- 
mined the most favourable conditions for the test when tin 
alone is present, the next step was to ascertain the influence 
of the presence of antimony pn the test under these con- 
ditions. For reasons given earlier in this paper, 250 mgrms. 
of antimony were used. The results are given in Table IX. 
These results show that the sensitivity of the testis lowered 
by the presence of large quantities of antimony, and that 
under these conditions the limit is 0*05 mgrm. Sn. 

Having found the test to work satisfactorily in the pre- 
sence of the maximum amount of antimony, it was 
thought desirable to ascertain the influence of small 
quantities of this metal. The results of these tests showed 
that under the conditions given in Table VIII., 0*03 mgrm. 
of tin could be detected in the presence of 10 mgrms. of 
antimony, and that quantities of antimony up to 5 mgrms. 
are without influence on the test. 

Longstaff states that an excess of acid vitiates the test 
by discharging the blue colour, but supplies no experi- 
mental data on this point. As some preliminary work on 
our part had shown this statement to be true* it was 
thought worth while to 'run a aeries of experiments with 
the object of establishing definitely the influence of acidity 
on the test. In these experiments the regular procedure 
already given was followed, except that the quantity of 
acid added was varied in order to yield different acid con- 
centrations after dilution to xo cc. The results obtained 
aregiven in Table X. 4 

These results definitely show the influence of acidity on 
the delicacy of the test, and demonstrate the necessity for 
keeping the acidity within 4-5 cc. if a trustworthy test for 
1 mgrm. of tin is desired I* , r \ . 

Summary <tnd Conclusions . . 

The investigation of the conditions under which the, 
ammonium molybdate test for stannous tin might be 
applicable to stannic solutions after reduction by sine 
Showed : — 1 '; - ' * ■ ' 'V 

x. That with a total acidity of 2*5 cc. of concentrated 
hydrochloric acid' in a volume of 10 cc., the acid being 
added as directed, the testis delicate to d*ox mgrm, Sn in 
the absence of antimony. , 

V That in the presence of 25b mgrms. of antimony the 
! test can be used to detect 0*05 mgrm. of tin. 

3. That! the presence of < mgrms. of antimony is without 
influence on the delicacy of the test, 


/ v - Notes* . - \ \ ■ 

t. Upon dilution to x— 1 the amount of free acid 
becomes 0*0031 grim per cc., which in consideration of the 
final acidity of the solutions employed In the tests, may be 
neglected, without any appreciable error, particularly so 
since the volume of the standard tin solution 'used never 
exceeded x cc. 

2, As the volume of this tin solution employed in any 
test never exceeded 0*5 cc. t tbe quantity of additional acid 
was O' 05, cc.;* This amount whenJCompAred with, the 
quantity added in any test is so small as to be neglected 
without any apparent difference in the result. - ,, 

\ 3. The water-bath employed, throughout this work con- 
sisted of a 500 cc. beaker half filled with water,, and 
covered with a lead plate having six perforations large 
enotigh to accommodate the ordinary size of test-tubes. 
The water was heated to boding in each case^hbbro 
inserting the tubes, and the boiling thereafter continued 
for the full time that the tubes were in the bath. This 
form of water- bath was found very convenient inthis work, 
since it enabled us to perform six tests at one time. The 
glass beaker was preferred to the usual copper-bath, for 
the reason that the former permitted us. to observe the 
progress of the reaction; 

4. The solution used was made by dissolving 18*8 grms. 
SbCIa in HC1 (1— x), and making the volume up to xoo cc. 
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in a volumetric flask by the addition of more HC 1 (i-r-i). 
The strength of this solution was zoo mgrms. Sb in 1 cc, 

5. The 1*25 cc. concentrated HC 1 contributed by the 
antimony solution is included in this total of 2*5 cc* 

6, A very granular form of zinc reduced the time of the 
reaction by reason of its readiness to dissolve in the acid. 

7; In the above procedure the acid was added in two 
portions* the first to aid in the reduction of the tin by the 
zinc, and the second to re-dissolve the spongy tin which 
separated out. This method gave a rapid solution of the 
tin.- If instead of adding the acid in two portions as just 
described* the total quantity was added at the outset, it 
waa found tliat the tin did not readily go into solution on 
;;further Cheating. ;■ 1", ; 

,8, In a few erf toe many experiments tried, an intense 
blue boloration was obtained, which was out of proportion 
tp the smaU quantity , of tin present. These results were 
due io the; presence of minute particle# of metal which 
passed through the filter. Hence care must be exercised 
in filtering . — Journal of the American Chemical Society, 

- THE PHYSIOLOGICAL . PRINCIPLES OF, 

By Profeasbr LEONARD HILL, UiPp F.R.S, ' 

-Lecture II.— Radiant a. Convected .Heat. 

; THE lecturer; began by again insisting on the enormous 
Importance gf certain Itinds of dust in the atmosphere. 
Workers in limestones have little more phthisis and 
respiratory disease than the general run of males, while 
those who work in sandstones and any process which 
generates silica dust, suffer very greatly and have a shorter 
prospect of life. The disease and the increased mortality 
which arises from lead and silica dust can easily be pre- 
vented, and must be prevented. He then went on to 
detail the experiments which prove that there is no. 
organic poison in exhaled air, and that the increased per-, 
centage of carbonic acid and diminished percentage of 
7 oxygen in the air of crowded rooms had nothing to do with 
the symptoms of discomfort felt therein. 

J Prof. Hill then dealt with, the physical conditions of the 
atmosphere, the heat, moisture, and ^ movement, which he 
said profoundly affected the health and vigour of the body. 
Wrong physical, not chemical, conditions of the atmosphere 
cause afi the discomfort of crowded rooms. 

Body heat fits production and its diminution) was dis- 
cussed, and the effects of body heat stagnation described. 

■ It was pointed outhow a warm still atmosphere.depresses 
the activity of the body, the oxygen intake, and the vigour 
of the; .circulation, together with the appetite for and 
J digestion of food. 

The importance of cutaneous sensations and, the depres- 
sing effect of monotony of atmospheric conditions were 
brought into; prominence,. A new instrument for measuring 
the rate of' cooling, the Kata-thermometer, was described, 
and the failure of the ordinary thermometer to indicate 
the proper conditions for body comfort and health illus- 
trated. Observations taken with the Kata- thermometer 
in and out of doors at the seaside were mentioned. The 
natural conditions on ideal summer days were described, 
and the advantages of radiant heat and cooling moving 
air insisted on. The wastefulness and the pollution of the 
atmosphere by the open fires impelled us towards the use 
of the modern gas fire, which gave 50 per cent Of the energy 
of the fuel as radiant heat. Artificial beat, and par ticu 
-larly air heated by convection, was not good for us, and 
ought always to be associated with open windows. 


, ' .* Chadwick Public Lectur. a, Bristol, 1913. (Delivered at Bristol 
. University, October 30. The Lord Bishop of Bristol in the Chair) 


THE SCIENTIFIC WEEK. 

{Prom Our Own Paris Correspondent). 

Seven Grms, of Radium in the Whole World 1 

A quite recent census concerning the quantities of salts 
of radium existing at the present time in the different 
scientific and medical laboratories of the globe, shows us 
that there are not more than, six or seven grms. of 
metallic radium in the whole world. The industry Of- 
radium was born in 1899 from the impulse given to it 
by the studies of Pierre Curie., At a lecture given at the 
Society of Civil Engineers, M, Paul Besson has just now 
recalled the fact, that from that period till 1904, from 13 
tons of pitchblende residuum, it was only possible $9 extract 
about 2 or 3 grms. of radium, which served specially; to 
supply the laboratory of M. and Mdrae. Curie. But ' an 
Austrian law put a stop to the exportation of the radios 
active ores of Joacbinlstal. Radium was tbeh extracted in 
France from much poorer ores containing' only from a half 
to two mgrms. of radium per ton* such as the antimonites 
which come from Portugal or the carnotifes from Colorado, 
whereas the residues of pitchblende' contained from roo to 
200 mgrms. of radium per tori.' During the last few years 
Austria has not treated more than 3 or 4 tpns of pitch- 
blende per year,! from which were extracted annually less 
than x grm. of radium. America and England do' riot as 
yet produce radium salts. ' It is France which at present 
controls the production and the market of the precious 
metal. The price of a grm, of hydrated bromide of radium 
remains about 400,000 francs (£16,000) more or less, 
which means that a grm, of pure metallic radium is worth 
about 780,000 francs (£3 1,206), The principal pos- 
sessors of radium are Mdroe. Curie, whose laboratory 
contains from about 2*6 grms. to, 3 grms. of radium, and 
Sir Ernest Cassel of London. As to the different applies,^ 
tions of radium, they are well known. Besides its etri- 
ployment in medicine and therapeutics, its use in industry 
is spreading more arid more. ■“ It, has been possible to 
realise, with this metal, certain apparatus enabling, the 
measurement’ of the potential of a conductor at a distance; 
without contact. Lastly, in silk factories, radium has 
been employed for de-electrifying not only the textile 
fibres but also parts of the machinery. 

■ * s ' - < . 1 

Gallium is Not Rare. 

After a long series, of researches, guided by the works or 
Mendeleeff, one Of the rarest of metals, “ gallium,” in the 
blende of Pierrefitte, by the French chemist Lecoq de 
Boisbaudfan, in 1875, has just been found in commercial 
aluminium. M.J. Brirdel, director of one of the Services 
of the Institute" of Hydrology of the College de Fiance, 
and M. C. Boulanger have made a spectrographic exami- 
nation of ordinary aluminium, and in it they discovered the 
presence of “ gallium. ’V In a paper presented by Professor 
Haller, in their name, the two chemists indicate that, in 
treating 2 kilogram. of aluminium, they have obtained 
nearly 4 decigram, of gallium. Ordinary aluminium con- 
tains, then, nearly Q*oa per cent of this metal supposed to 
be so rare. It is a greater percentage than that attributed 
by Lecoq de Boisbandran to the blende of Pierrefitte, 

Signs of Fatigue. 

After having studied the conditions of very hard work 
with the physiological limits of fatigue, M. Jules Amar, in 
a new paper presented before the Academy of Sciences by 
Professor Dastre, has just examined what are the respira- 
tory signs of fatigue. A double pneumograph, held in 
place during the whole duration of the experiment, has 
tracings of respiration that were easily compared. On the 
other hand, the gaseous outputs of the respiration were 
measured every two minutes'. The alimentation of the 
persons under survey was the same for all : a simple cup 
of coffee well sugared, two hours before taking measure- 
ments. These conditions being established, M. Jules 
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Research Chemist in the Works. 


Amar remarked that the frequency of the respiration in- 
creases .with the work, but without any rigorous propor- 
tionality. It is, on an average, thirty-two respirations per 
minute, for the usual speed of a workman. With great 
Speed fatigue is produced and puts an end to the work 
when it is hardly begun ; that is to say, at the end of four 
minutes at the most. The frequency of the respiration is 
then somewhere about forty. Amplitude also increases 
with the work. The respirations are deeper and still 
.deeper ; they are barely more than twice as deep as when 
at rest. But if the work is continued till fatigue ensues, 
the amplitude of the respirations diminishes gradually and 
different irregularities are to be remarked. If the work is 
very bard, by an excess, of effort or speed the respiratory 
output is irregular with accentuated ups and downs, but as 
a rule it goes on increasing until loss of breath occurs. 

Ejection of Non-Resident of the Academy of 
Sciences— J. H. Fabre VCandidateshif Withdrawn. 

The fourth chair for a non-resident member of the 
Academy of Sciences — a section newly created by the 
, decree of .the 17th March, 1913, and reserved for pro- 
, vincial scholars— has been awarded to M. Charles Deperet, 

.. Deah of" the Faculty of Science of Lyons, and to whom 
are due numerous and interesting geological works. His 
researches embrace the tertiary history of the Mediter- 
ranean basin. M. Deperet was elected with thirty- two 
votes, and the entomologist, J. H. Fabre, obtained two 
. votes. We believe that, at the secret committee meeting, 

' held after the public sitting, the two eminent naturalists who 
had voted for the entomologist of Serignan, whose whole 
life has been consecrated to the study of the habit and 
lives of insects, have withdrawn his candidateship. In a 
written notice they said they said that J. H. Fabre had 
not stood for election, considering, on the other- hand; 
from the votes of the commissions already elected, that he 
was not likely to succeed ; the two savants not wishing to 
expbse'a man of M. Fabre’s age to the humiliation, of 
- being refused, they simply .withdrew his candidateship, 
which they themselves had proposed. 

The High Atmosphere. , 

The results of the Franco- Swedish exploration of the 
high atmosphere during the three campaigns from 1907 ip, 
1909, undertaken by Professor Hildebrandsson, of Upsala, 
and the late regretted Tesserenc du Bort, have just been, 
published by M. Meurice, who took part in the expedi- 
tion. M. Deslahdres, : Director of the Observatoiy of 
Meudon, recalls to mind that it is to Tesserenc du Bort 
that is due the discovery. of the stratosphere, a layer of - 
isothermal air whose temperature, extremely low, is con- 
stant through a great thickness. This layer, discovered, 
for the first time at, the Observatory of Trappes, at ah 
Altitude of from eight Ad ten. kilometres, has again been 
■- found at lie Equator ,at a still higher altitude, and 'its 
temperature there is somewhat lower. li the polar region, 
atKirUna, situated ' at the nortb of the Scandinavian 
‘peninsula, Hildebrandsaou and Tesserenc du Bort re- 
marked : the' presence of the same isothermal layer. 
Numerous confiding#; witfi pllot' balloons -have allowed 
it to be proved' that the temperature of the stratosphere 
' was the same as that observed at Trappes. However, 
there is a difference between the temperatures of the lower 
layers of Lapland and of France. Nearly all the pilot 
balloons sent up by the two meteorologists have been re- 
covered. M. Delandres has also announced that the 
Minister of War was about to accept the observatory of 
Trappes,. which is offered to him by the Tesserenc du 
Bort family. 


Physical Society’s Annual Exhibition. ^-This Ex. 
hibition will be held on - Tuesday, December 16th, at the 
Imperial College of Science, and will be open both in the 
afternoon and evening. 
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PROCEEDINGS OF SOCIETIES; 

INSTITUTE OF CHEMISTRY.' 

At a Meeting of the Institute of Chemistry held at the 
Imperial College of Science and Technology, South 
Kensington, on Wednesday; October 29th, Prof, R. Meldola, 
LL.D., F.R.S., in the Chair, the first of two lectures was 
delivered by W. P. Drbaper, F.I.C., on “ The Research 
Chemist in the Works , with special reference to the Textile 
Industry 

The lecturer pointed out the difficulty in expressing 
opinions which could be universally accepted, for industrial 
chemists worked under such varying conditions and were 
influenced by temperament and past training. His re- 
marks-should therefore be taken as applying especially to 
the textile industry. 

The fotal gross value of the Textile Industry (First 
Census of Production, 1907) indicated that the value of 
the textile materials and fabrics manufactured in the 
United Kingdom amounted to the total of £333 ,000,000 ; 
and that 1,253,000 persons were employed in tbeir manipu- 
lation. Power to the amount of 1, goo, 000 h.p. was 
utilised, and 77 per cent of the firms UBed coal to the 
value of £“8, 137,000, On a basis of one chemist for every 
20po persons employed, no less than Boo chemists would, 
be utilised in this industry alone; each of whom would 
deal with an annual gross output valued at over ^500,000. 
A saving of 16 per cent in. the coal bill would amount in 
all to ^1,000,000. It would be remembered that one 
large aniline dye combine on the Continent already em- 
ployed no less than . 700 chemists. The recently made 
statement that u Science was fast becoming an industry ” 
seemed to apply in this case at any rate. ' , - 

-Stress was laid upon the value of a satisfactory; know- 
ledge of the principles underlying analysis to the student 
entering a works. He must expect to wdrk on the border- 
land of industrial; research, And therefore to devise new 
methods of a chemical or physical nature to record his 
progress. Actual examples were given of the difficulties 
met with in inter prering .the figures obtained. The results 
that the successful, investigator might achieve by working 
out new methods and processes ,;or improving those already 
employed in works, were indicated, and the advantages of 
secret working were also dealt with. Also the effect pro- 
duced through the stress of competition and the utilisation 
of new processes on working conditions: It was , urged 
that the chemist should spend as much of bis time as 
possible In the works, entering the laboratory when 
systematic investigation was necessary. The industrial 
chemist who remained in bis laboratory was lost. Know- 
ledge of chemistry alone was ran insufficient equipment, 
modern research being set on a , wide basis, and- requiring 
a knowledge of physics and the power to apply this in 
many directions. This was demonstrated at every turn, 

- After describing a typical college dyeing department, 
.the. fitting up of a works rissearch. laboratory. was briefly 
considered. It was pointed out that experiments utilising, 
more than. 5 to 10 h.p.. should be conducted in the works 
itself; Tpe fitting up of experimental works as a pre- 
liminary to establishing an industry was discussed. 1 Such 
a station had been known to utilise 10,000 h.p. for experi- 
mental purposes. 1 

The work of the textile chemist was then considered in 
greater detail, and specially illustrated by reference to the 
early developments in Mercerising and Schremering, goth 
these processes were shown to depend upon certain detail# 
which although actually patented in the former cafie were 
not. fully realised in the early experiments; The chemist 
working under ; industrial conditions would at once realise 
the success achieved by the rule-of-thumb man* ifi the past ; 
by systematically studying his methods, ' and , seeking to 
discover points hehad notfnlly realised, the chemist may 
often be able to improve upon them. 1 Workmen who con- 
trol operations of vital importance should be discovered * 
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THE CONSTITUTION AND STRUCTURE OF 
THE CHEMICAL ELEMENTS. 

By HAWKSWORTH COLLINS. 

There are two methods employed by scientists of dis- 
covering scientific truths 

{a) Discovery by direct experiment ; e,g. t the fact that 
radium splits up into helium and niton. 

\b) Discovery by reasoning upon several, allied experi- 
mental facts; $.g%,the discover yof Newton’s First 
Law of Motion. * 

The former method, which of course must precede the . 
latter, only discovers isolated truths, and does so in new 
directions generally by accident ; the discovery of the 
fact the* helnim and oxygen can combine to form neon 
was accidental. , The latter method, if correctly done, has 
a grimt advantage over the other, for it must of necessity 
show the way to further discoveries since it demonstrates 
the reason of things. The results of reasoning are some- 
times for ever incapable of proof by direct experiment; 
e.g,, Newton’s First Law of Motion.. Some results of 
reasoning may be incapable of direct experimental proof 
under our present knowledge, although the conditions may 
be altered by the advancement of knowledge. Ah example 
of this is afforded by the present Condition of the facts 
which demonstrate the constitution and structure of atoms. 
The elucidation ofthis statement will appear in the following 
matter*. '■ . ' , * * V ' ' 

The following discoveries have been made in duplicate 
by. the two methods within the last ten years : — 

In an a-ray change, when The non-metallic nature 
a. helium atom Carrying two of an element is always doe 
atomic charges of positive . to a pair or pairs of electro- 
electricity is expelled, the positive forces,, each pair 
element changes its place in emanating from a portion of 
the Periodic Table in the the element, of which the 
direction of diminishing mass is 4, taking the toa$s 
mass and diminishing group of an ato m of hydrogen as 
number by two places. — unity. — Advt. in Nature, 
Prof. F. Soddy, 19 n. June 14, 1906, asking for 

' expert opinions. 

If there is any difference between these two statements 
it would be interesting jto krlow what the difference is, for 
the latter statement is exactly the same aathe followings 
— ^If a be.Hum atom (at.wt. 4) carrying two charges of, 
positive electricity could be expelled fcora several. of the; 
simple elements., the residual product would be two places 
lowerihthe Periodic Table, since the element* would have 
lost two valencies together with a mass of 4.” 

The statement on the. left wasobtained bydirect experi- 
ment from the' radio-active elements ; that on the right 
from reasoning upon facts with regard to the simple j 
elements. 

An element, whose atomic H 3 is the only new ele- 
weight is 3, is the only ele- meat, which was discovered 
meat of low atomic weight ten years ago by reasoning 
which has been discovered to be a necessary part in 
within the last ten years. It the constitution and struc- 
isfound by.Sir J. J. Thomson ture of nearly all the simple 
to be given off by all kinds elements, and it was printed 
of substances, a fact which in the Chemical News of 
leads trim to think some- March 24, 1910 (vol. ci., p. 
times that the elements, of • ii.) as an element, and called 
low atomic ,* weight- are H3 ( Aster ium). ^ 
splitting up, - .* '/ r , j - 


*35 

Messrs. Collie and Pat- In the Chemical News of 
terson discovered this year March 34, 1910 (vol. ci., p. 
(1913) that helium . and ii.) the structure of neon was 
oxygen can combine to form given as the combination of 
neon. the structures of helium and 

oxygen. 

It ts absolutely impossible for any one to integrate facts 
to such a degree of detail so as to be in accordance with the 
latest discoveries of modern science , and yet not to have 
obtained the truth . 

It follows from this that the first main principle in the 
constitution and structure of all the chemical elements, 
whether radio-active Or otherwise, has been proved; and 
it is this : — “ In a large number of the elements two electro- 
positive valencies emanate from a portion of the element 
of which the masses 4.” ‘ - . , 

If the body of atomic weight 3 observed by Sir J. J. 
Thomson is not a product of the disintegration of sofcne of 
the simpler elements, and if it is simply absorbed in some > 
manner by nearly all kinds of substances, then all the 
exact determinations of the atomic weights of the elements 
are completely upset, and it is quite absurd for scientists 
to say that it has been proved, for instance, that the 
atomic weights of elements are not all whole numbers. 

The presence of this terribly large source of error must 
be worrying the International Committee on Atomic 
Weights, since it seems -to be necessary for scientists to 
expel all traces of it and start the determination of the 
atomic weights all over again. f 

But, since the atomic weights of several of the common 
and important elements, e.g., B, C, F, O, and Na, are 
now given as exactly whole numbers, it is evident that 
this source of error cannot have affected them, for it is 
quite impossible for scientists to arrive at these beautiful 
results and yet not to have obtained the truth., Therefore, 
Sir J. J. Thomson’s X 3 is not an impurity, but is a product , 
of the disintegration of the simpler elements. 

Prof, F. Soddy said in the Chemical News in, the early 
part of this year, (cvii., 97), ' that all attempts to find 
numerical relations between the atomic weightB of 'the; 
elements had ended in failure.. It is evident, therefore, 
that the most obvious relationship which was ever dis- 
covered has been stowed away, forgotten; and ignored, by 
scientists. It was published fry the Chemical News, in a 
paper, not as an advertisement. * (Results put in as adver- 
tisements" by the author are those which are likely to be 
outrageous to scientists of the time).. 

The discovery was as follows : — l * Considering only 
elements of atomic weight less than 60 (because the pos- 
sible errors in numerical data for elements of low atomic 
weight are less than for those of high atomic weight), 
whenever the atomic weight of an element approximates to, 
or U nearer to, -an even whole number, its valency iseven,^ 
and when it approximates to, or is nearer to, an odd whole 
number r its patency is odd, with the possible exception pf 
nitrogen. ; ; • 1 : 

This fact, taken in conjunction with the- fact that 
error in the determination oL atomic weights must have, 
arisen from the; Observance that prbtyle, which \& some- 
thing like the thousandth or two-thousandth part of the 
mass of an atom of hydrogen, can be expelled from nearly 
all substances, and also taking into consideration the fact 
that the atomic weights of the elements are evidently 
hovering Tound whole numbers, proves that the atomic 
weights of the elements are whole numbers * For, if not, 
what do they mean by hovering round whole numbers, 
and why are 7 out of 28 given , as exactly whole numbers,, 
and why are 21 out of 28 not more than 1 o*f from whole 
numbers? / -‘f - , ' 

The facts with regard to.tKis matter are now’ planted in 
tabular form, (See accompanying Table). . , 

In Nature, December 36, 1901, it is asserted that 
glucinum is probably a triad, but the Periodic Law stands 
in the way. The “Periodic Law” has . no. business to 
stand in the way, for it is hot a law, /but only an ex- 
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Element. 

Atomic weight 

Difference from 
whole numbers. 

N earest whole 
number. 

Remark, 

Maximum valencies. 

Remark ; 

Hydrogen .. . . 

. . 1*008 

0*008 

.1 

Odd 

' ''1 

Odd 

Helium . . . 

3*99 

" . ' O’Qt 

4 

Even 

2 

Even 

Lithium* 

. T 6*94 

0*06 

7 . 

Odd 

. X .5 

Odd 

Glucinum . . . . 

• . 9*1 

0*1 

9 

Odd 

3 ■ ; , , 

, Odd ,, 

Boron .... . . 

. . 11*0 

0*0 

XX 

Odd 

■3 . , ■ 

odd 

Carbon .. .... 

. . 12*0 

0*0 

12 

Even 

4 - 

Even 

Nitrogen . . . . 

.. 14*01 

0*01 

14 

Even 

.... 6(?) (NO,) 

Even 

Oxygen 

.. 16*0 

0*0 

16 

Even 


Even , 

Fluorine . .* .. 

. . 19*0 

0*0 

ig 

Odd 

’I _ < 

■ -Odd 

Neon . . . . , . 

. . 20*2 

0*2 

20 

Even 


Even 

Sodium 

. . 23*0 

0*0 

23 

Odd 

"I ' ■/ - 

Odd 

Magnesium . . . . 

. . 24*32 

0*32 

24 

Even 

,2*" r ' ' V. 

Even 

Aluminium .. .. 

.. 27*1 

0*1 

27 

odd 

3 

Odd; ■ 

Silicon 

. . 28*3 

0*3 

28 

Even 

,4''' 

1 v;Evet»'P'. J 

Phosphorus . . . . 

. . 3104 

0*04 

31 

Odd 

5 f ; *7; 

, • -pdd*>' v ' r ' 

Sulphur 

. . 32-07 

0*07 

32 

Even 

6 . ' 

l ’‘Even>'r 

Chlorine. .. 

• • 35*4® 

-6*46 

35 

Odd 

. 7 * ‘ . 

iOdd : : 

Potassium . . . . 

.. 39'io 

0*1 

39 

Odd 

'• t ' 

odd ^ 

Calcium.. .. . . 

. . 40*07 

0*07 

40 

Even 

. 2 , 

Even 

Argon .. .. 

.. 3988 

0*12 

40 

feven . 

0 

Even 

Scandium .. .. 

** 44* * 

0*1 

44 

Even 

4 (ScOa) 

Even 

Titanium . , . . ' 

. . 48-1 

0*1 

4? 

Even 

4 

Even 

Vanadium .. 

.. £i*a 

0*0 . 


, Odd 

*> 5 

Odd 

* Chromium . . . 

52*0 

0*0 

/52 

Even 

a 

Even 

Manganese 

Iron ' P# . * 

- 54*93 

0*07 

55 

Odd 

7 

Odd 

- 5, £84 : 

. d*x6 

, 5® 

Even 

4 or 6 (ferrates; 

Even 

Cobalt ; . 1 . . • k 

* •* . 5»*97 

0*03 

59 

Odd 

3 - / v 

Odd, 

Nickel .. .. 

58*68 

0*32 

59 

Odd 

3(Ni a 0 3 ) ~ 

Odd 


ceedingly useful observation. Who ever heard of a law 1 If any one thinks that an exception does not prove the 
which makes an indefinite statement ? It asserts that ; rule, he is asked to consider the following statement : — 
M the properties of elements are periodic functions of their j “The solar system is composed of an approximately 
atomic weights.” What functions? Nobody has yet spherical body, called the Sun, round which revolve ap- 
been able to discover. It follows from this law that proximafely spherical bodies* called Planets, around which 
specific gravity (*.g.) is a periodic function of atomic revolve approximately spherical bodies, called Satellites.” 
weight. The word M a ” here is the indefinite article, and This is the general rule. But the fact that Saturn is 
huts no business to appear in the statement of a law. It accompanied by rings as well as satellites, does not upset 
denotes uncertainty. In Newton‘s First Law of Motion the general rule. It only emphasises it, and leads to 
the Word “a” occurs, but there is no uncertainty in it; something deeper ; for the rings of Saturn, may be in the 
The law is as follows : — Every body remains in its state process oi disclosing to us the method by which satellites 
of refit or of uniform motion in a straight line, unless it is are produced. 

compelled by some external force to alter that state. If, after what has been said, scientists are. prepared to 

The remark, which is continually occurring in scientific consider the second main principle in the constitution and 
papers, that the .Periodic Law requires amendment, is structure of atoms, which is a. more general observation 
evidently fully justified. than the first, it is ready to be produced ; but, if not, it 

‘ The: Periodic observation is now out of date, for it was will have to wait for a more convenient season. It would 
merely an observation, the reason for it being then un- not do scientists much harm to condescend to look at it* 
known ; but the reason is now known, and, therefore must It might do a little good in showing the way to further 
take the place of the observation. j successful experiments. 

The mathematical, probability that the two columns of 
remarks on even and odd whale numbers would exactly 
correspond by accident is 1 : 2**, f.e., 1 : -268,435,456. 

The probability that they would accidentally corre- 
spond Withonly one. exception is 1 : 2*’, 1 : 67,108,864 ; 

with Only two exceptions, i;a*S 1 : 16,777,216 \ 
with three exceptions, 1 : 4,194,304 ; with four exception?, 

' x * 1 , 048 ; 57®* * 

If any one thinks that there are as many os four excep- 
tions, even then it has been proved that the probability is 
at least one million to one that the correspondence is not 
the result of an -accident, and the general rule holds that 
if the atomic weight of an element approximates to an 
even whole number its maximum valency is even, and if 
the atomic weight approximates to an odd whole number, 
its maximum valency is odd. 

This general rule, taken in conjunction with all available 
facts, leads to the deduction published (as stated) in Nature 
on June 14, 1906. 

Supposing that it is admitted that nitrogen is certainly 
an exception to the general rule, although the molecule 
NO3 has been recorded, many scientists would say that 
; this exception upsets the rule ; but it does not do anything 
J of the kind— it proves the rule. 


RECENT WORK IN INORGANIC CHEMISTRY.* 
By JAMES LEWIS HOWE. 

(Continued from p. 22g). 

Group III.— There have been many attempts to isolate 
hydrogen boride, which is formed when magnesium boride 
is acted on by acids and which colours the flame of the 
simultaneously evolved hydrogen green, and which is also 
recognisable by its bad odour. The amount of hydrogen 
boride present is exceedingly small and it is so unstable 
that until very recently all efforts to isolate it for analysis 
have been futile, although Ramsay and Hatfield considered 
it probable that the formula of the gas they obtained was 
H3B3. Stock and Massenez (Ber tt xlv., 3539} have now 
in part solved the problem and their results are a surprise, 
for the simplest gas evolved in the above reaction is 
HZ0B4, and this is accompanied by another whose formula 
is probably HiaBg, as well as Others, apparently formed by 

* Journal of the American Chemical Society, xxxv., No. a. 
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the decomposition of the latter, which were present in. too 
small quantity to be studied. The difficulties of previous 
experimenters has arisen from the small quantities of the 
borides formed, their great instability, especially in the 
presence of water, the difficulty of separating the different 
borides formed in the reaction, and the unavoidable 
presence of at least the hydrogen silicides, from the 
silicides in the magnesium boride used. The hydrogen 
borides were prepared by letting the finely powdered 
magnesium boride fall slowly into acid, and condensing by 
liquid air, the total yield being under most favourable cir- 
cumstances i*2 cc. per litre of evolved hydrogen. The 
liquid obtained was fractioned, anti after great difficulties 
sufficient of the above compounds obtained for study. 
H10B4 boils at x6° and Hx 2 B$ at a higher temperature, 
probably near 100®. Both ignite in contact with the air* 
and decompose in water, giving compounds similar or, 
identical with those; described by Travers and Ray. These 
chemists (Proc. f?qy. Soc. London , (A) IxxxviL, 163), by 
fusing a mixture of magnesium' powder with B 2 0 3 in hy- 
drogen, obtained a grey powder which, when treated with 
water; slowly, evolved a gas- The solution became yellow 
and was sHghtlyaUcaline. On boiling 'this solution by- 
drpgien is given off and when treated with acid still more 
copiously. The gas has a peculiar odour and bums with 
a green dame, but analysts; shows: it to be nearly pure 
hydrogen. It , apparently contained traces of a boron 
hydride (as Stock has found). On distilling the solution a 
compound passes over which has the formula B^Oj, but 
which is hot boric anhydride, though evidently an isomer 
of it. The authors consider that the original powder con- 
tains not only Mg 3 B a but also Mg 2 B 4 ; that from these 
are formed by the action of water B 4 0 2 and B 4 O 3 , which 
are further acted on by the water with the formation of the 
oxide B 2 0 3 above mentioned and “boron hydrates” (a 
name not well chosen) of the respective formulas 
B 2 0 2 H£ and B2O3H6# 

In the continuation of his work on Scandium, Meyer 
(Nernst- Festschrift,' cccii. ; Chem. News, cvi,, 13) calls 
attention to the fact that unless a very large excess of 
KIO3 * a used *n separating thorium from scandium, a small 
amount of thoria remains dissolved in the solution of 
scandium iodate. This scandium, and also scandium 
separated by the sodium carbonate method, showed no 
radioactivity and was spectroscopically pure, yet bad ah 
atomic weight of 45. Further purification with KIO3, 
with great sacrifice of scandium, brought the atomic 
weight down to 44, and thorium could be identified in the 
portion precipitated. It is thus possible for scandia to 
contain upwards of O’S per cent thoria which cannot be 
detected diirectly by chemical or physical means. . How- 
ever, Meyer shows that the magnetic method of detection is 
available, since the product with atomic weight of 45 is para- 
magnetic, while the pure product (44) is diamagnetic. He 
calls attention to the fact that scandium, lanthanum* and 
yttrium, which unquestionably belong to the third group 
of the periodic system , are distinguished by their magnetic 
character from all .the other rare earths; Among, the other 
Works which have appeared on the rare earths are those of 
James (yburn. Am. Chm : Soc., xxxiv,, 757) on their 
separation; of Jantsch (Zeit. Anorg. Chem., Ixxvi,, 303) 
on the double nitrates ; of Wirth {Ibid., 174) on the solu- 
bility of the oxalates and sulphates in sulphuric acid ; and 
of Barnebey {*fourn. Am. Chm . Soc., xxxiv., 1174) on the 
reactions of the rare earths’ in non-aqupous solutions, 
Urbain and Bouriou (Comfit. Rend., cllli.^- ZX55) have also 
prepared and.Btudiea the chlorides of europium, EiiCl 3 , 
EaCI 2 , and EuOCl. .These 1 papers are ail valuable con- 
tributions to this interesting subject, but do not lend 
themselves to brief abstraction. , 

Group IV.— The question as to what is the first reaction 
that. takes place when carbon bums in oxygen has long 
been a subject pf controversy. The commonly accepted 
view that the initial combustion is to CC 2 , which in the 
presence of /incandescent carbon is reduced to CO, rests 
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experimentally chiefiy on the work of Lang, who found 
that in a slow oxygen stream' carbon was oxidised at 500° 
almost exclusively to C 0 2 , while no COa was reduced to 
CO at this temperature. The formation of some CO in a 
more rapid gas current Lang attributed to local heating, 
which did not occur in the slow current. The conclusions 
drawn from these and other experiments by Lang were 
called in question by Dixon, and his experiments and those 
of Baker on explosion of rates seemed to show that at 
least in the case of gaseous carbon the formation of CO 
precedes that of C 0 2 . C. J. Baker also showed that while 
moist oxygen absorbed by carbon at ~ 12 0 was given up 
as C 0 2 when the carbon was heated to too 0 , dry oxygen 
(by P 2 O 5 ) absorbed by dry carbon at -f 12 0 was not given 
up till 450° and then mainly as CO, it appearing thus that 
CO is the first product of oxidation. Rhead and Wheeler 
(Joum. Chem. Soc., cl** 831. 846) have approached the 
subject from the standpoint of determining the velocity of 
the reaction (a) C+Oa^COa.,; W C0 2 +C*2CO; 
(c) ,2C+0 2 ~2CO ; and (d) 2CO V 0**2C0a, at different 
temperatures. If it could be shown that either reaction (a) 
or reaction (c) proceeded at a temperature at wbich, under 
the same experimental conditions, the rates of reactions 
{b) and (d) were inappreciable, the problem would be 
solved. It was, however, not found possible to obtain a 
temperature at which the velocity of carbon oxidation was 
appreciable, where there was conclusive evidence of the 
primary formation of either oxide to the exclusion of the 
other. Some CO is produced' by the oxidation of carbon 
at low temperatures, under conditions which do not admit 
of its being formed by the reduction of C 0 2 , but on tbe 
other hand CO3 is undoubtedly produced at low tempera- 
tures in quantity which cannot be altogether accounted 
for by the supposition that CO is first formed and then 
oxidised to CO*. The conclusion is therefore drawri that 
when carbon is burned at low temperatures CC 2 End CO 
are produced simultaneously, a conclusion quite in accord 
with practically all previous, experimental evidence., A 
farther paper is promised on what reaction between carbon 
and oxygen can account for this simultaneous production 
of two oxides. The question as to whether - carbon 
monoxide burns directly to the dioxide 2CO + 0 2 ** 2C0 2 , 
has in the past stimulated much investigation, especially 
since it seems certain that the reaction does not go on, 
even at high temperatures, unless at least a trace of water 
is present. Now Wieland (Ber., xW., 679) has shown 
that carbon monoxide is oxidised by moist palladium 
black, even in the absence of oxygen. It appears that the 
first step of the reaction is the union of CO and H 2 0 to 
formic acid, and that this is in turn decomposed, to C 0 2 
and hydrogen, the latter being absorbed by the palladium 
black. If the same reaction goes on in the ordinary com- 
bustion pf carbon monoxide, then the hydrogen evolved is 
at once oxidised tp water and the cycle repeated. Wieland 
was able to show the formation of formic acid in the com- 
bustion of carbon monoxide by directing tbe, flame against 
ice,. when formic acid was detected in the water. 

An examination of the, air collected; on the Charcot 
Antarctic expedition has been made by Muntz and Laind 
(Comfit. Rend., cliii., xxifi) and the amount of C0 2 found 
to vary from 1*44.7 to 2*553 P arta per xo,ooo, the mean 
being 2*0524. The small amount compared with the 
normal content is to be accounted for by the temperature 
of the ocean water, generally below o°, thus reducing the 
dissociation pressure of the dissolved bicarbonates* This 
is in confirmation of the theories of Schloesing, and shows 
that, contrary to the idea 6f Gay -Lussac, the movement of 
the atmosphere is not sufficient, to cause a uniform, distri- 
bution of C 0 2 . It is to be hoped that there will soon he 
opportunity for a study of the atmosphere over the Ant- 
arctic plateau, where the influence of the ocean would be 
eliminated. The composition pf the higher layers of the 
atmosphere is considered: by Wegener (Zrit. Anorg, 
Chm., Ixxv,, 107) to he very different from that of the 
lower strata. His views are based on the changes of 
density as shown by the suspension of the Krakatoa dust 
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clouds, diffuse reflection of light, and also of sound, the 
glow of meteors and spectra of the aurora and of meteor 
trails, and also the analogy of the. sun’s atmosphere* At 
40 kilometres oxy gen is reduced one-half and nitrogen cor * 
respondingly increased. Above this these gases rapidly 
decrease, while hydrogen increases and helium is at a 
maximum of 4 per cent. At 200 kilometres and above, 
the chief constituent is a gas lighter than hydrogen, called 
by Wegener geo-coronium, resembling the coronium of the 
sun, and possibly identical with Mendeledffs element With 
atomic weight of 0*4. 

Afurther substantiation of the theories of Franklin on 
ammono-compounds, fully recapitulated by him and also 
applied to the meniary : ammonia compounds (Am.Chem. 
J -¥our n. % xlvii.; 285, 361}, is furnished by 'the work of Ruff 
. xlv., 1364), on. the nitrogen compounds of quad- 
rivalent titanium. The - starting-point was TiBr^, formed 
by the action of bromine in a stream of carbon dioxide on 
.metallic titanium or its oarbide. On treatment with am- 
monia this gives an amrnonate ofi approximately the cbm* 
position TiBr 4 , 8NH 3 . By washing With Hquid ammoriia 
tbisismbre or less atftmonoiysed, giving a product (am- 
mdno-basic bromide) containing both titanium amide, 3 
Ti(NH a )4, and bromide, of somewhat variable composi- 
tion. From this* by action of potassamide, KNH 3l there 
was formed a new titanium nitride i Ti 5 N 4t and a pptas 
sium ammonp titanate of , the formula KHTiN a 

(structurally, The nitride, Ti^N*, ja hydrolysed 

by water with the formation, of titanic acid and ammonia, 
and on heating is converted into the nitride Of trivalent 
titanium, TiN, and nitrogen. The possibility of utilising 
this reaction for the synthesis of, ammonia from its ele- 
ments is suggested by the author, and an experiment of 
heating a mixture of hydrogen and nitrogen to 360° in the 
presence of the above-mentioned potassium salt showed a 
contraction of volume, which indicated ammonia forma- 
tion. The potassium ammono-tttanate ignites spon- 
taneously in the air and is violently decomposed by water. 
A portion of the potassium {3/10) can be removed by 
washing sufficiently with liquid ammonia. With potas- 
sium iodide or sulphide the potassium seems to be replaced 
by iodine or sulphur, indicating, as would be expected, 
the amphoteric nature of the TiN a group. 


Group V.— A rather extensive piece of work has been 
carried out by Ferratini (Gaz*. Chim. ItaL* xlii. [x], 138) 
on the double salts of hydrazine. ... These were generally 
prepared by mixing solutions of the components, if soluble, 
hut occasionally by solution pi the oxide or halide in an 
acid solution of the hydrazine salt. In many cases, 
especially with bivalent metals, the salts were hydrated, 
and in, a few cases contained 4 * hydrazine of crystallisarion” 
(hydrazinat es). No systematisation of the types appears 
possible. For example, Cu x gives . 3CuCl.N a H 5 Cl, 
CuCi.N 2 H 5 Cl, CuCl. NaH^Cho’sHaO, 3CuBr.2N a H 5 Br, 
aCuCN.N a H*CN-; Sb -and Bi give the SbCl 3 3N^ 5 0l 
type; btttFe^aa4^ n ' , give the same^as FeCla^NaHgCl ; 
while Co and Ni give CoCl a .2N 2 R5CL2*5H a O and 
CoC!a.zN a H 5 Cl.o*5N a H 4 . Zn gives ZhI a . 2 N a H 4 1 .0-5 H a O, 
While the similar salt of Cd is anhydrous. In. many 
respects these salts naturally show much analogy with the 
corresponding NH 4 salts. An Interesting derivative of 
hydrazoic acid with cyanogen has been prepared by 
Darzens [Compt. Rend cliv., 1232). By the action of 
NaN 3 upon cyanogen bromide, N=C.N 3 is formed, called 
by Darzens carbon pernitride, but better cyanogen tri- 
nitride (or hydrazoate). CN 4 is a colourless oil which 
crystallises in needles melting at 36^, and is soluble in 
most organic solvents. Slightly volatile in a vacuum, it 
begins to decompose at 76° and explodes at 170° with 
great violence. It is exceedingly sensitive to shock, but 
in. a perfectly pure condition can be preserved a long time. 
It readily undergoes polymerisation, forming a Solid which 
is insoluble in ether and not exploded by a blow. The 
. aqueous solution of CN 4 readily hydrolyses to the acid, 


N 3 .COOH, which in turn decomposes into HN 3 and 
COa. , . 

Three papers have appeared from Ephraim (Ber.> 
xliv., 3405, 3414, 3416} on substituted phosphoric acids. 
Owing to hydrolysis the only tetrathiophosphate. hitherto 
prepared is that of sodium. It Is possible that the anioh 
of this salt, PS 4 ---, hydrolyses, but more probable 
thait it must be, considered ' as decomposing, 
2Na 3 PS 4 2Na a S -f P a S$, the 1 P a S$ then hydrolysing. 
Antagonising this . reaction by the use of a large excess 
of alkaline sulphide with a minimum of water,, Ephraim 
Was able to prepare from : P2S3 the, tetrathiopbosphates 
of potassium, ammonium, and barium, but with strontium 
only a hydrogen trithio-salt, Sr 3 Hs(PS 3 6)4;&q. ; Ephraim 
protests against these compounds ^ being called , iulphb 
phosphates, since a Ao-compound should be derived 
from SO3H. They should be called thiophospbates, ihio 
being Used for those compounds m which divalent sul- 
phur replaces oxygen. For the different acids of this 
series he proposes the names: for (HO) 3 P: S, thion- 

phosphoric acid ; for P : 0, thiol - phosphoric acid ; 

for Jj a P i O; riiidiof-phosphoric acid ; and for 

thion-thiol-ybosphoiic acid. When the lower' 

oxides, P4S3 and P4S7, react with sodium sulphide, the 
same product seems to be formed, though with differing 
amounts of water of crystallisation. The formula cor* , 
responds to Na 3 PS 3 .aq., but the compounds are not tbib- 
phosphates, since after removal of the sulphur by water a, 
compound is left which reduced permanganate. In apite 
of the fact that the acid Is tribasic (trithiophbspborous acid 
should be dibasic), Ephraim is inclined to. think the com- 
pound is sodium trithiophosphite. When P4S7 is used in 
its preparation there is an evolution ’ of spontaneously 
combustible phosphine, but with P 4 S 3 only ordinary 
phosphine -and hydrogen. By the treatment of the 

compound * with sulphur there is, formed 

S : PCq^ 6 ^ 5 , and this with ammonia gives a*beauti- 
fully crystallised and stable phenyl ester of diamine- 
thion- phosphoric acid, S : The free acid can 

be obtained from this by saponification with solid KOH 
and acidification, but not in a pure condition. The 
chloride of the dipheiglester of phosphoric acid, 

O : Pcg C ^ ^ ves hydrazine the ester of 
hydrazino-phosphoric acid, from whicl^ salts of this 
acid, O : NH a l can P re P are< ^» a » well .as those 

from the monopbeny! ester.. The free acid is unstable 
but can be kept in alkaline solution. More than ten dif- 
ferent salts of these two acids are described, i 

Group VI. — A number of studies of peroxy-salts have 
appeared during the year, among them two by Riesenfeld 
and Rau on the percarbonates (Ber. , xliv., 3589, 3595)* 
who recognise three types of these compounds, the car- 
bonate with H a O a of crystallisation, the true percarbonates 
Na a C0 4 , and* those of the Na a C a C>6 type. The com- 
pounds Na 2 C0 3 ,H a 0 2 .o-5H a O and Na a C04.i*5H a 0 
(types 1 and 2) are feomeric,hut show even m solution 
different chendical characteristics. D’Ans and Frederich 
(ZHt: Anorg. CA*#*., lxxiii., 325) have used as a method 
of preparing peroxides of alkalis and alkaline earths the 
solution, of the metal in an ethereal solution of H a 0 2 . 

Quite an extensive study of aminosulphomc acid and its 
derivatives has been made by Hofmann (Ber., xlv., 1394, 
1731}. The use of the acid, which crystallises pure and 
anhydrous, out of a not too concentrated solution of by- 
droxylamine hydrochloride which has been saturated 
with sulphur dioxide, is suggested as a standard for 
acidiroetry. _ The acid is not hygroscopic and can be 
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accurately weighed. It can be titrated in o*i N strength 
against o*i^ KOH with phenolphthalein or methyl orange, 
against o*i Nfi 3 with rosolic acid, and against 0*01 BaOH 
with phenolphthalein. In all these cases it gives accurate 
acid values* . The o*i N solution is hydrolysed by go 
minutes boiling to the extent of 38*5 per cent, and 88 per 
cent in ii hours. At 40° the hydrolysis is very slow, and 
at 15° not recognisable at the end of a week. Since the 
hydrolysis gives rise to ammonium hydrogen sulphate it 
does not affect the acid value, but owing to the presence 
of ammonium cannot be used with phenolphthalein aB 
an indicator; Aminosulphonic acid is an excellent reagent 
for the preparation of aryl-sulphuric acids and phcnol- 
sulpbonic acids. An interesting series of salts is de- 
scribed in which the hydrogen ;©f the NH* group is more 
or less replaced by Hg, Ag,, or Au, as for example, 
Hg:KlSO a QK, AgHN.SOiOK, and AuatN.EOsOK)*. , - 
The - work ,of Gutbier bn chloro- and brorao-teH urates 
has been continued (%ount. Prakt Cktm., f 2] lxxxvi., 
150) by the preparation of a large number of these salts of 

* organic bases, chiefly belonging to the aromatic series. The 
V chioroteHuratesvare an yellow and the bromotellurates red. 
^A)L^<e>nhydroorand tidt One crystallises in the regular 

system. -To these must be added (Ibid., lxxxv., 321) a 
1 large number of bromo-seienates, both of the alkali metals, 
which are all octahedral*/' and of ' alkylammoniums. 
Hexabromosetenic acid, H 2 SeBr6, was prepared by acting 
on finely divided selenium in concentrated hydrobromic 
acid with bromine. On adding the bromide of the base, 
the anhydrous bromDSelenates crystallise out. They are 
all easily hydrolysed, and the organic salts „ do not 
crystallise in octahedral farm. \ \ i 

; Group VlL-—Salvadori*(Ga*s. Chim. Hal.* xlii., [r] 

• 458) has investigated thfehydjates and ammonlates of the 
perchlorates of, the bivalent, metals. The typical hydrate, 
as would be expected, is M'*(CiGj2*6H 2 0> where M" is 
Co, NiVMn, Cd, Zn, or Gu. A tetrabydrate is also 
formed in each case except that of Co, and with Cu the 

1 tetrabydrate is the stable form. Hexa-ammoniates, 
M”(C 10 4 ) 2 fiNH 3 , are formed with Co, Ni, and Cd, and 
tetra-ammomates with Co, Cd, Zn, and Cu. Mn and Cu, 
while not giving hexa-ammoniates, form mixed compounds 
of , the hexa-type, Mn(C10 4 )2-5NH 3 .H20 and 
Cu(C10 4 )^.4NH 3 .2H20. Cu has also a strong tendency to 
form basic perchlorates. An interesting case is that Of 
five cobalt perchlorates, with respectively 6NH 3l , 4NH3, 
3NH3, 4NH>2H 2 0, and 3NH 3 .3H 2 0, which readily pass 
from one mto the other on increasing or decreasing the 
vapour, pressure 'of water, and ammonia surrounding 
them. These are air strongly coloured, red,, blue, or 
green, , hut another cobalt perchlorate exists, 
Co (C10 4 )2. 2N H 3 ♦ 2 H 2 0 , which is yellow, more stable than 
the others, and seemingly of an entirely different character. 
Another attempt has been made to prepare perbromic acid 
and the perbromates. (Robertson, Chem. News, cvi., 50), 
and again unsuccessfully. Even up to 250°, bromine in 
the presence of ,KBrfiad 00 effect upon KCI 0 4 , nor was 
v the slightest trace ofiodine given off from KI 0 4 by the 
action of bromine; pn heating KB1O3 with Pb 0 2 the 
only product of the reaction was RBr, Robertson con- 
siders that in the. formation of perbromic acid the vibra- 
, tion of the atoms within the molecule may be too great for 
such a system to exist.. On the other hand, since both 
perchlorates and periodates are stable, it. seems more 
probable that chemists have merely failed thus far to catch 
just the conditions demanded for' the formation of the 
perbroraates, as- they have failed also to get the oxides of 
'bromine. , \ ■"/..* L y 

Grohp VIII.-t-The colours formed by. heating cobalt 
nitrate with various oxides, afcin qualitative analysis, fur- 
nishes a , perennial subject of research. Hedvall (Ber. r 
, xlv.V 2095} has prepared Rinmahn’s green ^ in hexagonal 
crystals of some size (2—3 mm,*), by heating zinc oxide 
with cobalt carbonate, to xioo 0 ; witfa KCl as flux, 'The 
cobalt is iq bivalent form and the CoO : ZnO ratio is 
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1: 4-8, or perhaps 1:5. All this, however, does not have' 
any bearing, oh the vital question as to whether, in these 
crystals, one has to do with a chemical individual or only 
a solid solution. A little more progress seems to be made 
by Burgstaller ( Chem . Zenith 1912, II., 1523),- who, 
noting the fact that the colours in question are blue, red, 
or green, considers that we ate dealing in the blue and red 
with solid solutions which show the usual colours of 
cobalt in solution. . In the green with ZnO we have blue 
on a substratum of yellow. While ZnO is white at ordi- 
nary temperatures, when, heated it passes Into a yellow, 
modification, and it seems that in the presence of CoO the 
reversal into white on cooling is prevented. If this theory 
is true it would seem possible by carefully choosing condi- 
tions to obtain a blue colour with zinc. Burgstaller’* ~ 
ratio of CoO to ZnO in bis Rinmahtfs green was £*05 : too, - 
Very different from that of -Btedvall. 

The work of Levy (Proc. Chem. Soc. London^ xxviri., 
91) On the cyano-platinites has confirmed Hadow’s ex- 
planation of the action of bromine on these salts, except 
that the formula, of the brown salt should be 6 
KxPt > (CN) 4i K2Pt(CN) 4 .Bra > instead of 5 molecules ofthe 
unoxidised salt, as Hadow thought. Levy also oxidised . 
the cyano-platinite by MnO a or PbO a in sulphuric acid 
solution, obtaining a similar compound to that obtained , 
by the action of bromine. - It thus seems that 
(7K 2 Pt[CN 4 ] ) is capable of .acting as a feebly positive 
bivalent base. More interesting were, the results obtained 
by oxidising the cyano-platinite with hydrogen peroxide, 
especially in the form- of “ perbydrol,” when salts of the , 
type M' Ft (GN) 4 (simple and double) are formed. These 
seem, evidently to he saltsof trivalent platinum, and to 
have the! composition which may he expresfed by 
MCN.Pt(CN) 3 . In' the discussion which .followed the 
reading of this paper. Professor Reynolds called attention 
to a lithium salt in his laboratory which seemed to have 
the composition; Li 2 Ft(CN)5.2H 2 0, which might fie . 
2LiCN*Ft(CN)3.2H 2 CV Ehrtherwork on these salts will 
be awaited with interest. */■'_ ,* »■* 

■ 1 (To beecmtliiued). " 


THE ELECT ROLYTIC REDUCTION OF IRON FOR 
" ANALYSIS. 

By J. C. HOSTETTER. 

In the view of the ease with which reductions can be 
carried out electrolytically, it is surprising that this subject 
should have been so neglected in the field of analytical 
chemistry. The electrolytic reduction of iron for snbse- 
quent titration seems to have attracted little, attention. ' 
(The only work hitherto undertaken from this viewpoint 
which has come to the attention of the writer is a .paper 
offered by H. C. Allen at the Rochester meeting of the 
American Chemical Society,- September, ,1913. ,, The 
paper was read by. title only, and appears not to have been 
published). : With other ends in view, ferric salts have 
often been reduced by this means* 

This method has been investigated to some extent by the 
writer for the specific purpose of subsequent titration, and 
has been employed by him at intervals during the past, 
year. Since the method is entirely practicable and occa- 
sionally very desirable, It may not be amiss to call attention 
to the conditions to be controlled when this method 1* 
used for analytical purpose* and to indicate the degree of 
accuracy of which it is capable. ’ 

The optimum conditions for complete reduction /are 
primarily those which lessen the formation /of oxidising 
compounds by the current, . The most suitable electrolyte 
for this particular problem is. dilute sulphuric acid. - The 
temperature during electrolysis should fie above 6o° C. 
and the current density low. These conditions are un- 
favourable to the formation' of both hydrogen peroxide and 
persulphqric acid (for discussion of these conditions see 
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QmelinrKraut Mandb* d, Anorg.,Ckem, r .yih Anf., Bd, 1, 
Abt. i., 126, 558), The, amount of perpxide, formed .at 
the cathode by the action of nascent bydrogenon oxygen 
diffusing from, the anode depends partly, on the cathode 
material (M. Tiaiibe, Ber. f 1882, xv., 2434). Thus Pd, 
snder given- conditions, yields most hydrogen peroxide, 
Pt arid Hg come next, while metals which do not readily 
absorb hydrogen, as Au, Ag, Zri, Cu, arid Pb, yield but 
very little. With oxidisable anodes,, such as Mg, Z n, &c*» 
hydrogen is the sole product of the anode (r/., Elsasser, 
Ber. f 1876, ix M 1818 ; 1878, xi., 587}. ; In the presence of 
ferrous sulphate, however, the. amount of hydrogen per- 
oxide. formed in the cathode chamber must necessarily be 
low- With the reducing action' of the current any per- 
oxide wbuld bxidise the ferrous sulphate to ferric, and this 
in tnrn Would be reduced by the current. This was tested 
oiit experimentaliy with z mgrm. of iron present and found 
tp be true/ Therefore, the time of electrolysis after com- 
plete reduction can produce no excess consumption of 
permanganate due to peroxide formation. 

' Considering the above, facts, it was decided to use a 
gold dish of 800 cc. capacity as cathode (effective surface, 
2oo sq. cxm) . Inasmuch as soluble : anodes yield ho 
oxidising materials in the solution, ’Mg and amalgamated 
Zri ancles were first employed. By, this .means the re- 
duction is made very" rapid,, and the use of a porous cell 
around the anode is dispensed with. Since, however, it is 
difficult tbobtain theaemetals free from Impurity, such as 
irpn— thus introducing a correction— the use of soluble 
anodes was abandoned send a v Pt anode with porous cell 
substituted-- , ' "■* ‘ ~ \- 

; /'the use of a pbrous cell as an anode chamber introduces 
two sources of error : — (x) The absorption of iron salt by 
the cell itself ; (2) diffusion of iron into the anodechamber, 
where it is immediately oxidised. The first is probably 
negligible since the cell “seasons” rapidly. The second 
is made negligible in the following manner. When the 
reduction is complete in the cathode chamber— as shown 
by test for ferric iron with thiocyanate— the current is 
Stopped, the contents of the anode chamber poured into 
the cathode chamber, and, after filling the anode chamber 
with fresh acid, the Current is allowed to run some five to 
ten minuteB longer until the last of the iron is reduced. 
In this. manner the iron left in the anode chamber at the 
end of fhe electrolysis is reduced to 0*1 to, 0*3 mgrm. A 
syphon connecting the two chambers was also employed 
to lessen this diffusion. The large currents, however, 
caused so much hearing, in. the. syphon tube that its use 
was abandoned in favour of the above scheme/ , ~ 

, Tabi*b -L-r&errout /Ammonium Sulphate. 

„ , - Grins. KMnO* solution (o'i,N> v 

Amount of salt. Titrated directly. Reduced electrolytically 

Mgrms. > after oxidation. 

3000 89*53 89*43 

3000 4 : 89*44 89*40 

: 3000 . . 89*47 , r ' , — 


funnel of the same diameter. The anode lead Is brought 
down through the stem? The funnel is clamped over the 
crucible with a frame of glass rod ; tension is secured with 
rubber bands. . Oxygen escapes’ through a lateral, hole in 
the funnel stem. The anode is of Ft foil with an effective 
area of some 28 sq. cm; . 

The Method .— The ferric (sulphate) solution (volume 
300 cc.) is placed in the gold dish (cathode) and 10 cc. 
sulphuric acid (1*84) added- The anode chamber is filled 
with acid (1 : 30), the anode inserted, and electrolysis 
started. The temperature is raised to 80 * C. The current 
employed is about 8 amperes, while the voltage drop across 
the cell is 8 volts. Under these conditions 0*5 grm. iron 
is reduced to the ferrous condition in sixty to severity 
minutes, After a drop test with thiocyanate' shows that 
reduction in the cathode chamber is 'complete the Current 
is stopped, the anode chamber acid is added to the main 
solution, and, after re-filling the anode chamber, the elec* 
trolysis is continued ten. minutes- At the: end of this time 
the cathode liquid is titrated with permanganate. 

It will be seen that the method as carried out is not 
particularly rapid. On .the- other hand, its favourable 
features are (1). Nothing is introduced into the solution 
thatmay carry impurity \ arid (2) conditions need be defined 
only within wide limits. The accuracy of the inethod can 
only be determined by more extensive comparison with 
reductions by other methods. The precision attainable 
under the best conditions is shown in Tables I. and II- 
Under ordinary conditions a precision of better than t part 
in 200 or 300 can not be expected until after the method 
has been more completely developed . — Journal of the 
Washington Academy of Sciences , iin, No. 16. 


THE 

PREPARATION OF SELENIC ACID AND SODIUM 
SEBENATE FOR USE AS REAGENTS 
IN THE DETERMINATION OF BROMINE IN 
HALOID SALTS. , ; , 

By PHILIP LEE BLUMENTHAL. . - , 

Selenic acid and sodium selenate have been proposed in 
a previous paper from Kent Chemical Laboratory; Yale 
University (Gooch and Blnmerithal, Am. Jaurn. Sci 
xxxv„ 54) as reagents for the .qualitative elimination of 
bromine, in determinable form/from haloid salts. These 
reagents when made by ordinary methods (Gmelin- Kraut, 
* ’Handbook, 1 »~Anorg. Cherny 1967, i., 769) may contain 
contaminating material likely to be objectionable. The 
following methods have therefore been devised for the 
preparation of these reagents in such condition that any 
foreign material remaining in them shall not interfere With 
the success of the analytical process. 

. - , Selenic Add . 


Table Tt,—EleCtroly tic Reduction of Ferric Ammonium 
/ Sulphate Solution, 

Time * ' ‘ ' ■ Fedn . , Fe in 1 


Fe 

of reduc- 

J Volta. 

-Amperes, 

* anode '1 grm. 

present, 

' bon. - 


chamber, solution. 

Mgrms. 

- Mins. 


0*55—8*5 

Mgrm. 

57? 

780 

2’5— 8*5 

.0*29 0*005693 

570 

79' - 

6*o— 7*o 

8*0—10*0 ■ 

o*XZ 0100569 6 

570 

iog 

4*5 W *9"° 

4*8—10*0 

o*22, 0*005690 

.150 

60, . 

6*5—10 

8 

0*15 0*005709 

570) 


Reduction with zinc 

, (0*005702 

570) 
„ 57*5 


Reduction with SO z 

. ( 0*005695 
0:005684 


Qf the materials tested for suitability as porous cells, the 
upglafccd Marquardt porcelain crucibles (20 cc.) seem to 
answer best. To keep spray from the anode out of the 
cathode chamber, the top of the crucible is covered with a 


The method proposed for the preparation of selenic 
acid depends upon the action of nitric acid and potas- 
sium bromate upon selenious acid, the bromic acid 
formed reacting with the selenious acid according to the 
following equation: 3HaSe0 3 +HBt0 3 *3HaSe0 4 +HBr. 
Further action of the bromic * acid breaks: up 
the hydrobromic acid, according to the equation 
HBrOj-fsHBr »3Br a +3HaO. Upon evaporating the 
solution to low volume, a second liberation of bromine 
accompanied by nitrogen oxides takes place, apparently 
according to a reaction like the following : — 
aHBr 0 3 4* 2H N0 3 — 2H3O + Br a + 2N 0 3 . The free bromine 
and the nitrogen oxides are, of course, easily volatilised. 
The preparation of selenic acid based upon these reactions 
was put to the test .as follows:— ■ 

Preliminary Test . — Selenious acid was prepared by dis- 
solving elementary selenium in nitric acid, and evaporating 
the solution to dryness. The crude selenious acid so 
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obtained was sublimed from manganese dioxide according 
to the method used by Norton (Am: youm> ScL, [4], vii.y 
290) / and the .thin needle-like crystals were bottled as 
rapidly as possible; A solution convenient for use was 
made by dissolving 2 grms. of the purified selenium dioxide 
in 20Q be. of water and a portion of 20 cc*, containing 
0*1 grm. of the dioxide, was used for each test. To each 
portion contained in an Erlenmeyer flask were added 
10 cc. of i* 1 nitric acid and a little potassium bromate, 
and this solution was evaporated to a low volume*. When 
barium nitrate was added to the concentrated solution, and 
the free acid nearly neutralised with ammonium hy- 
droxide, white barium selenate was precipitated. Though 
impure on account of its tendency to occlude foreign 
material, this precipitate prOved to be practically free from 
selenious acid. * j * 

Preparation of the Reagent.— To ro grms. of selenium 
dioxide dissolved In 75 cc. to^oo cc. of water were added 
6 grms. of potassium bromate and 4 cc. of strong nitric 
acid. This mixture was heated on the wafer-bath until 
perfectly* colourless; After the second evolution of 
bromine, which occurred when the volume, was quite low, 
a little more bromate was added to decompose the excess 
ofnitricacidvand theheating was continued. When the 
addition bf a crystal, or two of bromate caused no further 
evolution, of bromine,, the colourless solution was made 
slightly ammoniacal, heated to the boiling-point, and 
treated with a hot dityte solution of barium nitrate. The 
precipitated barium . selenate, after settling, was Altered 
with suction, washed thoroughly tvith hot water, and 
finally transferred to, a large crucible and dried at low 
redness. The weight of this product Was about 25 grms., 
white the theoretical amount obtainable from the selenious 
acid taken was about. 25-1 grms. After weighing, the 
selenate was treated Jn a porcelain crucible With $ cc: of 
strong sulphuric acid(sp. gr. r*8°) and some 2o cc. r of 
water* The pasty mass so obtained was heated about two 
arid one-half hours on the water-bath* and finally diluted, 
filtered, and washed.' The filtrate and washings were 
made up to 1 litre, and air aliquot was taken for analysis 
by the method of Pierce (Am. Joum. Sci. t [4I, h. 4*6)* 
This analysis showed about 94 per cent of the selenium 
taken to be present. From the determination of the 
selenious acid present by the method of Gooch and 
Clemons (Ibid., [3], 1., 5*) it was found that 85 per cent 
of the selenium was present as selenic acid, the presence 
of selenious add in the final product being due in this 
case to the fact that the barium precipitation was made in 
alkaline solution, under which conditions barium selenite 
is also precipitated. The total yield of selenic add was 
78 per cent of the theoretical. Later experiments have 
shown that the contamination by selenious add may be to 
a large extent avoided by precipitating while the solution 
still contains free nitric add. , * - . 

Sodium Selenate . 

The preparation of sodium selenate, to be used with 
sulphuric acid in placeof free selenic add, was , also 

Elementary selenium (1 grm.) was 
fused in platinum with sodium peroxide (2 grms.) and 
sodium carbonate (5 grms.). The mass, after dissolving 
in water and filtering, barely bleached a few drops of 
dilute permanganate, showing that the selenium had been 
r oxidised almost completely to selenic acid, only a little 

selenious acid remaining. - • . « f ... 

Next, the finely-powdered metal (1 grm.) was fused With 
sodium peroxide (5 grms;),ih a nickel crucible, and after 
cooling the melt was partially neutralised with- sulphuric 
acid, to facilitate the.analysfs, and filtered. The filtrate 
and washings werp made up to ioocc., and 10 cc. of this 
solution were analysed by the - method of Gooch; and 
Scoville (Am. yaurn. Set., [3], L, +02). Two analyse* 
showed the yield to be fairly quantitative and suitable for 
the analytical elimination of bromine. 


Preparation of ike Reagent. — In utilising the method on 
a larger scale, about 105 grms;. of powdered selenium and * 
500 grms. of sodium peroxide were thoroughly mixed and 
fused .far charges containing zo grms. to '15. grms. of 
selenium, nickel crucibles bemg employed. The reaction 
was rapid, and a few minutes’ heating over a Bunsen 
burner sufficed to bring the mass to liquid condition. After 
cooling, the crucible was placed in a beaker of cold water, : 
and covered with a watch-glass to avoid loss by spattering. 
The melt dissolved with great evolution of heat, and cold 
water was added from rime to time to prevent boiling. 
Some finely-divided material remained floating in the 
strongly alkaline liquid. A slight green colour, probably 
due to the, solution of smaU amounts bf nickel, was also 
noticed; The solution could hot. be filtered through paper, 
and a. platinum cone., lined with asbestos, , was utilised* 
although the process : was exceedingly laborious; ; The 
opaque filtrate consisted chiefly of sodium selenate .and 
sodium hydroxide,, with some - sodiam carbonate due , to 
, contact with the air; '■ : ^-7 -v. , j • 7 % ' ' v - 

In order to purify the selenate from sodium hydroxide, 
the attempt was first made to remove the latter by shaking 
the solution with alcohol. This procedure waS found to 
have several disadvantages. The amount of time involved; 
the inconvenience of handling large quantities of strongly 
alkaline solution, and. the not inconsiderable amount of 
carbonate fbrmed, all militate against the process. But 
the greatest disadvantage lies in the fact that the dissolved 
carbonate and selenate of the lower aqueous layerare very 
difficultly crystallised . - The successful -method of purifica- 
tion ultimately developed consisted in evaporating the 
alkaline liquid to a pasty condition over a free flame, and 
removing as much caustic alkali as possible by continued * 
extraction with alcohol which had been distilled from lime. 
(97 to 99 per cent pure). The extraction- was hastened' by 
warming on the steam-bath, but in this latter treatment, 
red amorphous selenium was formed by reduction of the 
. solution . Six or eight extractions Sufficed to remoye most 
of the hydroxide. ; . V' . , 

The residue, consisting chiefly of podium selenate and 
sodium carbonate, could not fcn crystallised from water* 

It was found necessary to convert the carbonate to sulphate 
in order to obtain crystallisable material, and after careful , 
neutralisation with sulphuric acid, the mixture of sulphate ' 
and selenate watt, crystallised by repealed evaporations. 
The sulphate tends to crystallise first, and a. partial separa- 
tion may be accomplished in this, manner* The mixed 
crystals of sodium selenate and sulphate first obtained . 
were quite efflorescent, but on warming, and evaporating 
to greater concentration, crystals of a lower order, of 
hydration were obtained. The selenate and .sulphate can . 
also be thrown but by alcohol, but this method was,, not 
satisfactory and was discarded. .w/'", 

The several Crops of crystals were combined,, filtered on 
a Buchner funnel with suction, well-drained, and finally 
the mass was heated to 108 0 C. for some hours, whereby 
most of the water was driven out, and a mixture of nearly 
anhydrous sodium salts was obtained., 'Analysis of the 
mixed product showed it to .average about 65 per cent of 
alienate, and the . total yieidof sodium selenate was about - 
58 per cent of the tbeorericaf amount, Considerable 
material was lost in the preliminary attempts at purification, . 
in the tests made from time to time, and in the mother- 
liquor from the crystallisations. 

This material thus prepared is serviceable for immediate 
use with sulphuric acid in the method proposed for the / 
Separation of bromine and chlorine, and ftp attempts were 
made to separate v the sulphate and selenate completely, T In 
view of experience obtained in this work, it seems probable 
that by rapidly evaporating the filtered solution of selenate 
and hydroxide over a free flame, and rapidly extracting the 
residue with absolute alcohol; tbe carbonkte formation may 
be, to a large degree, inhibited. This, of course,. reduces 
the; amount of sulphate ukimately formed /since the greater 
part of the alkali, excepting tfib carbonate,- is removed by 
the alcohol* treatment. - The resulting aqueous solution, 



containing a small; amount of sulphate, bat no selenite, can 
be purified fairly well by fractional crystallisation, as the 
seltenate is. more soluble in water than the sulphate. 

It 4 s to be noted that sodium selenate may also be pre- 
pared by fusing with sodium carbonate the barium selenate 
obtained- in the process previously described for making 
gelenic acid, the amount of carbonate taken being less, than 
that required to decompose the barium salt completely. 
Upon extracting the product with water the sodium 
selenate dissolves, and may be crystallised from the 
filtered solution- ~ ^ 

The processes described afford easy means for preparing 
selenic acid and sodium selenate in such condition that, 
though these products are not pure, they are suitable for 
Use in the quantitative elimination of bromine from haloid 
. salts according to the methods to which reference has been 
made. - American Journal of Science , xxxv., p. 93. 


THE SCIENTIFIC WEEK. 
v , (From Our Own Paris Correspondent ). 

\\ The Burns prom the X-rays. 

A somewhat prolonged; manipulation of the X-rays 
occasions too often, alas l very serious accidents, that are 
sometimes; fatal* As a means of protection it has been 
considered advisable jo use gloves of a special; kind ah* 
sorbing fio, 75* and even 80 per cent of the X-rays. But 
tbe hard xayS were hardly ever absorbed; Dr. Maxime 
Menard, head of the service of radiology at the Cochin 
Hospital, has just devised an efficacious method of pro- 
tection against the attacks of the X-rays. A special kind 
of chest or cupboard, composed of three panels, lined 
inside with a sheet of lead, of which the minimum thickness 
is 4 mm., protects the specialist in radiology. Crookes’s 
tube producer of the .Rontgen rays and the patient who is 
to undergo the treatment of the radiations are placed 
inside this cupboard. The protecting gloves are formed 
of a rubber tissue in which have been incorporated salts of 
lead and sulphate of baryta* These metallic salts totally 
absorb the X-rays when in suitable proportion. / The 
thickness.of the tissue does not exceed 4 mm. - The gloves 
are father heavy, but they can nevertheless be easily 
managed. The experiments made by Dr. Menard ;ln the 
most variable conditions have shown that the protection 
of the radiologist and his assistants against the X-rays was 
absolute*-. V;’ : f j h 

The Protection ofBuildings against Lightning. 

The electrical atmospheric . discharge’s to which a 
building ; is exposed are ol two sorts. The: first results 
from the gradual, increase of, potential between the cloud 
and the ; building ; when this difference is sufficient to 
overcome the critical, resistance of the' air interposed, the 
disCl^fge takes place v this discharge* generally oscillating, 
is ! regdlated by the known ! lawsof electricity relating to 
resistance, iaductance, and capacity. The second sort is 
_a violent secondary discharge which is produced in the 
neighbourhood ;it is hardly influenced by ordinary light- 
ning conductors, and to protect the building with them the 
roof would require to be largely covered with metal. 
Lightning discharges are oscillating, and the oscillations 
are exceedingly frequent, from ioq,dao to perhaps several 
millions of periods tip the seconds Now the electric con- 
stahts of these conductors are entirely different to those 
frequencies to whai they .are normally ; the impedance 
especially is considerable. Little is known concerning ! 
the electrical conditions of . atmospheric discharges. 
Generally the discharges between the clouds and the 
earth are of a very high voltage, and consequently put a 
considerable energy in movement. This energy is. trans- 
formed partly into Joule heat mid partly into electric 
radiation emitted in the form of waves. The fraction of 


energy thus radiated depends Open a crowd of circum- 
stances^ particularly it increases with the frequency. If 
the discharge takes place between the cloud and a thin 
rod of copper, for a frequency of a million periods, it is 
calculated that the quantity of, energy radiated may be 
fifty times greater . than that transformed into heat. 
Nevertheless there is always uncertainty as to the amount 
of frequency. If it is admitted that the discharge after 
having reached the rod of the conductor is influenced by 
the characteristics of this rod, the length of the rod 
for a height of 15 metres Would give frequencies of the 
order of five millions. If, on the contrary, it is considered 
that the length of the wave is regulated by the distance of 
the cloud from the earth, . the frequency would be much 
lower, 250^000 periods, for example, for clouds at flop 
metres. In order to render good service, the lightning 
conductors must be well installed. If not they are more 
dangerous than useful. A lightning conductor of' great 
height and with some defect (such as wire broken at one 
point, badly joined, or badly set into the ground) may 
attract dangerous discharges bn to.the house, It is neces- 
sary to supply the building that is to be protected from 
lightning with a large number of rods, which seems to 
assure tee best outlet for the Secondary discharges ; six 
for a house of 30x15 metres are not too many. These 
rods, must be ^placed outside the house, and as much as 
possible isolated from all the metallic canalisations of the 
building. In town it is good to employ copper rods for 
lightning conductors. In the country galvanised iron may 
be employed; it is advisable to give it the, form of -a 
cylinder or a tube. ’ . - . 

Distillation of Coal at a Low Pressure and Low 
Temperature. , 

M. A. Pictet and M. Bouvier, of Geneva, have just 
made a series of interesting experiments* By distilling 
coal in vacmim, without exceeding 450*, these two savants 
have collected a cold condensed liquid (r 5 per cent, of the 
weight of the coal) and a tar (4 per cent), and no ammonia. 
This tar, called vacuum tit, is very different from ordinary 
tar. It.is light brown, and does; not contain any phenol, 
but merely basefe, After, a "washing with alkali arid 
acids, if it is made to undergo Another distillation, slightly 
fluorescent liquids appear, very much resembling petioles, 
then products. of turpine And menthol. The , oxidation of 
these products only give acids of an oily nature. Tn these 
tars we find neither naphthaline nor anthracme, nor any 
aromatic bodyV If this vacuum tar is passed through a 
red-hot tube then there will appear: — m Lighting gas; 
(2) strongly ammoniacal substance ; (3) ordinary tar, 
charged with phenol, benzine, and anthracine- Tbe 
pyrogenous distillation of coal is then made in two opera- 
tions, and the formation of the latter, products is preceded 
by the formation of vacuum tat. This study' is of the 
greatest interest as far as concerns the possible genesis of 
natural petioles. 


Royal Institution.— A General Meeting of the Members 
of the Royal Institution was. held on the 3rd fast., the 
Duke of Northumberland, President, in the Chair. It was 
announced that the Eighty- eighth Christmas Course of 
Juvenile Lectures, founded at the Royal Institution in 
1826 by Michael Faraday, will he delivered this year by 
Prof. fi. H. Turner, D.Sc., D.C.L., F.R.S., Savilian 
. Professor of Astronomy in the University of Oxford, his 
title being “A Voyage in Space.” The Lectures will be 
experimentally illustrated, and the subjects are as follows : 
— “ The Starting Point— Our Earth,” Saturday, December 
27, 1913; 11 The Start through the Air,” December 30; 
M Journeying by Telescope,” January 1, 1914; “Visit to 
the . Moon and Planets,” January 3 ; « Our Sun,” January 
6; and “The Stars,” January 8. The lecture hour Is 3 
o’clock. 
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PROCEEDINGS OF SOCIETIES. 


ROYAL SOCIETY. 

Ordinary Meeting, November 6th , 19x3. - 

^ir Archibald Geikie, K.C.B., President, in the Chair. 

Papers were read as follows : — 
v Studies in Heredity . . XL Further Experiments in 
Crossing the British Species of Sea Urchins.” By Prof. 

E. W. MacBride, F.R.S. ' 

In this paper the results obtained two years ago and 
communicated to the Society are confirmed and extended. 
The hybrid produced by fertilising the egg. of Echinus with 
the spermbf Echino-cardium is described. This hybrid 
was not obtained two years ago. The effect of foreign 
sperm in producing cytolysis.on an egg is described,, and 
It is also shown that an egg! may become totally unrecep- 
tlvefor foreign sperm whilst it is still perfectly capable of 
being fertiliSed/Wlth the sperm of its own species* 

" ~T. “Soil Solution and the Mineral Constituents of the Soil” 
ByA.D. Hall, F.R. 3 m W. E.Brenchley, and L. M. 
Underwood. .1; t -'Z , . . . , *. . 

« Synthesis by Sunlight in Relationship to the Origin of 
[Life. —Synthesis of . Formaldehyde from Carbon Dioxide 
and Water by Inorganic Colloids acting as Transformer $ of 
Light Energy By Prof. B. Moore, F.R.S.,;andT. A. 
Webster. 

u Trypanosomes causing ' Dourine (Mai de Coit or 
BeschiUseucke), By B. Blacklock, M.D. r andW. Y orke. 

m.d. •' , :■ . ■ 

“Postural and Non- Postural Activities of the Mid- 
Brain.” By T. G. BroWn. . 

“Nature of the Coagulant of the Venom of Echis 
carinatus.” By J. O. W. Barratt. 

' : “Morphological Studies in the Benzene Series. IV. The 
Crystalline Form oj SulphonaUs in Relation to their 
Molecular Structure” By E. H, Rodd. 

M Structure of the Diamond” By Prof. W. H. Bragg, 

F. R.S., and W. L. Bragg. 

“ Electric Discharge Phenomena in Rotating Silica 
Bulbs.” By Hon, R. J. Strutt, F.R.S, 

u Origin of Thermal Ionisation ” ByJ. N. Pring. 

“ Refraction and Dispersion of Gaseous Nitrogen Per - 
oxide.” By Clive Cuthbertson and Maud Cuth- 

BERTSON, '* 

The New Council. 

The; following is a list of those who have been recom- 
, .niended.by the President and Council of the Royal Society 
for election into the Council at the anniversary meeting on 
December x/: — , . ,~ 

President^BXt William Crookes, O.M., F.R.S. 

Treasurer — Sir Alfred Kempe, M.A., D.C.L. - 

Secretaries — Sir John Bradford, K.C.M.G., M.D., 
,p.Sc. f and Prof. Arthur Schuster, Sc. D., Ph.D. / 
Foreign Secretary Dukinfield Henry Scott, M.A*i 
Ph.D., LL.D. ^ 

Other Members of the Council — The Right Hon. Arthur 
James Balfour, D.C.L. ; Prof. WiHiam Maddock Eayliss, 

. D.Sc. ; Frank Watson Dyson, LL.D. ; ' Henry J. H. 
Fenton,* Sc.D. ; Prof. William Gowland.D.Sc. ^Frederick 
Gowland Hopkins, D.Sc., M.B.; Sir Joseph Larmor, 

’ D.Sc. Prof. ^Charles H. Lees, D.Sc.; Prof. Ernest 
William -MacBride, D.Sc.; Prof. Grafton Elliott Smith, 
M.D.; Prof. James Lorrain Smith, M.D. ; Sir John 
Thornycroft, LL.D. ; • Prof. William .Whitehead Watts, 
Sc.D.; Alfred North Whitehead; Charles T. R. Wilson,. 
B.Sc. ; Arthur Smith Woodward, LL.D. , 
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PHYSICAL SOCIETY. f 

Ordinary Meetings October 24th, 1913. . 

Prof. C. H; Lies, P.R.S., Vice-President, in the. Chair. 

A paper entitled u The Ice Calorimeter , with Remarks on 
tke Constancy of the Density of Ice” was read by Mr. 
Ezer Griffiths. 

The primary object of the work was the re-determination, 
by an electrical method, of the constant of Bunsen’s ice 
calorimeter. The heat was supplied by a manganin coil 
wound on a mica rack which fitted the interior tube of the 
calorimeter, and the results are based on determinations , 
of E.M.F. and resistance. The current was adjusted so 
that the difference of potential at the ends of the heating 
coil was exactly equal to the E.M.F: of a number <3 
standard cadmium cells in series. ^ 

The conditions were varied as much as possible." Thus 
the rate of energy supply m , the fastest experiments was , 
more than seven times that in the slowest. 

. Errors due to progressive freezing or thawing of theice 
mantle were greatly diminished by suspending the calori- 
meter within a transparent vacuum vessel of cylindrical 
form, the stem and capillary of the calorimeter projecting 
through a rubber stopper, and the vacuum vessel being 
completely embedded in powdered ice. 

The mean value of the calorimeter constant was found 
to be 15 486 mgrms. of mercury per mean calorie. 

The Constancy of tke Density of Ice , Various observers 
have advanced evidence tending to show that the density, 
of ice at o° C. is not a definite constant? A consideration 
of their work leads to the conclusion that the small varia- 
tions of density found for different samples might he simply 
due to the presence of occluded water or an amorphous 
modification cementing the ice crystals' together. - \ 

The value (80*30) of the latent heat of; fusion of ice, 
calculated from the ice calorimeter, supports this view, as 
it is higher by about 9 7 per cent than the value-obtained 
by direct determinations with Ice in bulk. 

DiscdssioN. - : . 

Prof. H. L, CalLENdar noted with pleasure that the 
author had very closely verified Dieterici’s value, using an 
entirely different method. He had J had occasion to look 
into Dreterici’s determinations ; in connection with the . 
specific heat of water, and thought them very reliable. 
They agreed very closely indeed with the results obtained 
by Dr. Barnes and himself by the continuous electric 
method. The most uncertain element in Dieterici’s work 
was the thermal capacity of his silica bulb, which! amounted 
to about 23 per cent of the whole. The extreme uncertainty 
of the calculation of latent heat from the volume changes 
on melting was not, perhaps, sufficiently realised: . The 
calculation depended on the difference of the:- specific 
volumes of ice .and water, so that any error- in the value 
assumed for the density of ice seriously affected the value 
obtained for L. . Thus the author, taking Vmcent?s result 
for the density of ice (=*0-9161 grm. per cubic centimetre), 
h^d calculated L « 80*3 mean calories, whereas, if 0-9167, 
the density as given by Barnes, bad been assumed 79*5 
(approx.) would have been obtained for the latent heat. 

Dr. J. A. Harkbr mentioned a possible' efror due to 
the suction of mercury at atmospheric temperature, through 
a capillary of varying temperaipre, into the body’ of the 
.'calorimeter. Was the author’s method of getting rid of 
44 drift ” superior to the method of putting one calorimeter 
inside another and larger one, and, byvarying the pressure 
pn the ice in the second one, adjusting its temperature , 
until the u drift” was zero? He .bad atone tithe tried, 
glacial acetic acid instead of ice. It, had the advantage 
that when heat was supplied mercuiy was pushedout' in- 
stead of sucked in. Also the tiansition temperature was 
between 16® 0. and iv° G„ and the constant was about 30. 

Mr. F. E.. Smith referred to the, question of the leads to 
the coil. If they were too thick too much heat was con- 
ducted along them ; if too thin too much heat was pro- 
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duced in them by the current If the cross-section was : 
assumed to be 2 sq. mm. then the resistance of a pair of 
manganin leads, each of which was 25 cm. long, would be 
o* 1 ohm. Since the heating coil was of 20 oh ms resistance 
it followed that the ,heat produced in the leads wa6 0*005 
times that produced in the coil: This heat was not 
accounted for in the calculations, and he would be glad 
if Mr. Griffiths would state what became of it. In his 
opinion much of it passed into the oil in the calorimeter. 
The experiments made by the author, did not appear to 
him to indicate the magnitude of the effect, since the heat 
passing from the leads to the oil would be proportional 
, to the time of an experiment and also to the square of the 
current used. , ‘ 

' Prof. Silvanus Thompson asked whether there was 
-any evidence of an allotropic or amorphous form of ice. 
'According, to' the theory of crystal formation by arrange* 
meats of densest packing of molecules, any amorphous 
form should.be less dense (as is the case of fnsed silica as 
compared' with quartz crystal) and its specific heat per unit 
mass should be greater. Was the. author sure that the 
water used was perfectly air-free ? 

Prof. C. H. Lees said the author had raised his opinion 
of the iee-calorimeter. He would like to know where it 
now ranked, in the author’s own estimation among Other 
instrumentfi used for similar purposes. 

The Author agreed that , the calculated value of the 
latent heat must be accepted with reserve, as it was diffi- 
cult to predict In what direction the assumed value of the 
density of ice might be in error. The presence of occluded 
water in the specimens Used would make the value too 
high, while minute air bubbles, due to dissolved air sepa- 
rating out, would make it too low. He had not yet 
attempted the substitution of other substances for ice. 
The, use of glacial acetic acid would obviate the trouble 
at the orifice, since .mercury would be ejected instead of 
sucked in. The heating coil was so designed that the heat 
generated in the leads was small. Moreover, only a frac- 
tion of this would pass into the bulb of the instrument, 
since the coil proper extended nearly the entire length of 
the inner tube. The heat generated in the leads outside 
the bulb would be partially absorbed by the glass stem 
and the air surrounding the leads. The slight conduction 
by the glass stem and leads down to the bulb would cause 
a minute “drift ” lasting for a considerable time after 
switching off the heating current. This was corrected in 
the manner indicated in the paper. He regarded the 
variation of the density of ice to be due to occluded water 
and not to allotropic 'crystallisation^ He considered the 
water to be present as an amorphous cement binding the 
crystals together i la reply to Prof. Lees. he considered 
electrical methods., as, for example, the continuous electric 
method of Prof . Callendar, superior to the ice calorimeter. 
One advantage of the lafter was, however, that there was 
no radiation correction. " 

A paper on "An EUctrosiatic Qsciilograpk ” by Messrs*. 
H. Ho and S., Koto, was read by the latter. ‘ 

„ The paper describes an electrostatic oscillograph suitable 
for recording very high voltages. Two vertical bronze 
strips pass symmetrically\between two parallel metallic 
plates called “ fiejd plates.” They are connected at their 
lower, ends by a silk fibre which passes under an ivory 
pulley. An extremely email mirror is fixed to the strips. 
This arrangement constitutes the vibrator, which, mounted 
on an ebonite frame, is immersed in an oil bath. To the 
upper extremities of the strips are connected the terminals 
of a direct-current voltage of about 300. The. alternating 
voltage to be recorded is connected to the 41 field plates,” 
in parallel with which there are two oil condensers in 
series. The electrical midpoint of the direct-current 
.battery is connected to a point between the condensers. 

The turning moment on the strips is proportional to the 
product of the momentary values of the alternating-current 
.voltage and the direct-current voltage, so that if the latter 
is constant, the deflection of the mirror accurately follows 
the variation of the former . 
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Oil plays an important part, not only acting as a 
damping agent and insulator, but increasing the sensi- 
tiveness on account of its high dielectric constant. 

' In cases where voltage is low, but the source of, energy 
is so limited that a sufficient current cannot be taken' to. 
actuate the ordinary 'oscillograph, the electrostatic vibrator 
may be used by applying the voltage in question to the 
strips, while the terminals of a high-tension battery, or 
influence machine, are connected to the “field plates.” 
The instrument may also bemused for recording very small 
currents by replacing the oil condensers by two exactly 
equal resistances, which are traversed by the current. 

Discussion. . , ■ 

Mr. A* Campbell thought it was a considerable advan- 
tage to be able to do without high resistances. Dr.G. 
W. C. Kaye had suggested to bitri that the instrument 
might be of great use in work with X-rays and in other 
cases where the charge was being taken from an induction 
COIL r 

Mr. R. S; Whipple emphasised the commercial advan- 
tage of the instrument. High resistances were very ex- 
pensive. Einthoven was the first to propose an electrostatic 
oscillograph, and a Belgian inventor had constructed an 
instrument similar in principle. 

Prof. G. W. 0 . Howe stated that in the two curves 
given the difference was assumed to be due to a “ lead ” in 
the electromagnetic instrument. Was there any actual 
evidence that it was not due to “lag” in the other? If 
the oil did produce a phase-difference, it would introduce 
a “lag” and give the observed effect. 

Mr. E. H. Rayner pointed out how, by suitably altering 
the arrangement of Fig. 8 in the paper, the instrument 
Could be used as a wattmeter. 

Mr. J. T. Irwin said he was already aware of the device 
suggested by Mr. Rayner, having described it in 1907. 
The principal difficulty with an electrostatic oscillograph 
was that a very high polarising \oltage is required if the 
zero is to be stable. The authors had reversed the process 
—using a small polarising voltage compared with the 
alternating-current voltage. Hence it is only when the 
alternating-current voltage is applied, that a change of zero 
is produced. In most cases this cannot be compensated 
beforehand, as we do not know the, value, of the potential 
to be applied. Castor oil was not suitable for usfc; in 
oscillographs,, as it became acid and conducting Under 
high voltages. Well-filtered paraffin had hot this defect. 

Mr; D. Owen regretted that the paper contained so little 
in the way of actual work accomplished with the instru- 
ment. if one took the values stated in the paper for the 
inductance of the high resistances used with E.M. oscillo- 
graphs, and assumed a frequency of 100 vibrations per 
second, calculation seemed to show that the phases 
differences introduced by the use of ‘such resistances were 
much too small to account for the discrepancies in the 
experimental curves. . ; 

Mr, G* L. Addenbrooke said that- if castor oil free 
from dust and moistute were used he did not think oscillo- 
grams with the instrument would be affected perceptibly 
by action in the oil at 40 periods or higher. With a dry 
oil tnuch lower periodicities might be used. The influence 
of moisture is greater with mineral oils than with castor. 
The dielectric strength varies almost directly with the 
percentage of moisture present, ' 

Prof. Koto, in reply, said that the frequency of. the 
voltage used for the tests was 60 vibrations* the' records 
being taken on a falling-plate camera. He saw no ob- 
jection whatever to the use of the oscillograph as a, watt- 
meter, as suggested by Mr. Rayner and carried out by Mr, 
Irwin. He stated that the oil used was that supplied by 
the Cambridge Scientific Instrument Co., and that from 
some rough measurements he had made he found it to 
have a specific inductive capacity of about 2. The devia- 
tion of thestrips from the centre was a cause of the change 
of zero, as Mr. Irwin suggested, if a large polarising 
voltage be applied. To suppress this effect the authors 
made the distance between the two field plates, conse- 
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quently the distance between the strip and the plates, 
sufficiently great to make this inevitable slight deviation 
from the centre a very small percentage of the distance 
between the strip and the plates, and consequently this 
deviation from symmetry would cause no appreciable “ out 
of balance 9 ’ of the forces due to the polarising voltage 
acting upon the strips and effecting this change of zero. 
Referring to the effect of the oil on the phase relationship 
of the curves,' Prof. Koto stated that he had no doubt that 
the curves obtained on the electrostatic oscillograph and 
reproduced in the paper were correct, but he intended to 
make a series of experiments on different oils to see whether 
any Serious phase differences are caused by the oils having 
different dielectric hysteresis constants. 


NOTICES OF BOOKS. 

Principles of Agricultural Chemistry. By G. S. Fraps, 
Fh.D, Easton, Pa. : The Chemical Publishing Co. 

. London : Williams and Norgate. 1913* 

The greater part of this book is devoted to the consideration 
of jche plaht, its growth,; its relations to the soil, and „ to 
the atmosphere, its composition, &c., while questions con- 
xitected with the feeding of animals are treated rather more 
briefly. The author quite wisely does hot attempt to 
explain the elementary principles of chemistry* hut sup- 
poses his readers to possess si fair knowledge of them, and 
confines himself to the discussion of their applications to 
the problems of agriculture. Much of his information he 
has brought together from the valuable bulletins of the 
American state experimental stations, and although he by 
no, means neglects the work that has been done in other 
countries t and frequently refers to the researches carried 
out at the Rotharosted and Woburnstationa, for instance, 
the book has more value for the American than for the 
English agriculturist, since the examples and illustrations 
are drawn' mostly from American practice. On the other 
hand, the author shows marked skill in the clear sum- 
marisation of the essentials of a subject, and the terseness 
of the style of the text is a commendable feature. 

Merck's Reagenxien-Verzeichnis. (“ Merck’s Index of 
Reagents”). Third Edition. Berlin: Julius Springer. 

. *9*3- 

This index is so well known as an almost indispensable aid 
in analytical and microscopical work that it is doubtless 
supererogatory to call attention to its merits. In the third 
edition the arrangement of the second edition is unaltered, 
but the latter has been revised and considerably enlarged, 
and in the appendix some details of new reactions and 
reagents which have been published during 1912 and the 
present yeiar are included. / . 

Bew&hrte Arbeitsweisen der Metallfarbung, ( u Tested 
Methods of Colouring Metals”). 'By Prof. Dr. Ernst 
Beutel, Wien und Leipzig; JWilhelra Braumuller. 
1913- (Mk. x.8o). \ '_;" r ' 

This little book wiil serve as a useful laboratory guide for 
those who want accurate and clear directions for the 
colouring of metals. Only well-tested methods, and such 
as the author has found to be thoroughly reliable in his 
long experience of such work, are described, and none but 
the simpler processes, which can be carried out with com- 
paratively cheap materials and without elaborate apparatus, 

. are included. Twenty ^methods only are chosen for 
description,' but -they have been selected so as to be as 
typical as possible. Some notes are given on the chemical 
aspects of the operations described, but the worker Who 
has no knowledge of science should be able to get quite 
satisfactory results', if be follows! the directions, and his 
needs are often taken into special consideration, as, for 
example,, in the tables! giving the common and scientific 
names of all the chemicals employed. 


CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Comptes Rendus Hebdomadaires dss Stances de VAcademie 
des Sciences. Vol. clvii., No. 11, September 15, 1913. 
This number contains no chemical matter. 

Bulletin dela SociUe Chimique de France. 

Voi. xfii.-xiv., No. 16 — 17, 1913. 

Heat of Formation of Silicon Nitride.— -Camille 
Matignon.— When a mixture of silica and carbon is 
heated to 1400 — 1500° in a current of nitrogen the nitride, 

Si 3 N 4 , is obtained:— 3SiOa + 6C-f2Na-Si 3 N 4 4*6CO. It 
is very difficult to determine the heat of formation of this 
nitride directly, but it may be calculated if a single state of 
equilibrium is known,, arid the specific heats. Employing 
tins indirect method the author has obtained the value 
r 59*3 cal., and although this number cannot be regarded 
as very accurate, it gives some indication of the order of 
magnitude of the heat of formation of the nitride, 
Rotatory Dispersion of Free x-Bornyl-xanthogenic 
Acid.— L. Tchougaeff.— A freshly prepared solution of 
t-bornyl-xanthogemc acid is Isevorotatory for all wave- 
lengths of the visible spectrum, and moreover exhibits the 
Cotton phenomenon (abnormal rotatory dispersion), the 
curve passing through a maximum at about 525^. If, 
however, the solution is allowed to' stand the curve under- 
goes important changes. The values corresponding to 
the red part of the Spectrum diminish, while those corre- 
sponding to the green and tjlue parts increase, and hence 
the maximum of rotation is displaced towards the violet' 
part of the spectrum. Thus 'the abnormal dispersion is 
gradually replaced by that which is characteristic of 
boraeol. The cause of this phenomenon is thespontaneous 
decomposition of the acid, according to the equation 
C10H17OCSSH — C10H17OH +-CS*. 

Rotatory Dispersion of Derivatives of jS-Pihene. 

L, Tchougaeff and A. Kirpitcheff. — The rotatory disper- 
sion of nopinone is much greater tfaan that of nopinol, and 
thus the ketonic group is again accompanied by an 
abnormal exaltation of 1 the dispersive power. The tem- 
perature exercises only a very slight influence on the values 
of the specific rotatory power. The absorption curve of 
nopinone exhibits a band the maximum being at about 
3550, but nopinol absorbs only the extreme ultra-violet, 
and shows no characteristic band. 

Preparation of Anhydrous Manganese Iodide.— F. 
Ducelliez.r- To prepare manganese iodide the finely- 
divided metal Is covered with dry ether, and dry iodine is 
dropped in. The reaction begins at once, and the ether 
boils 5 it is necessary to cool at first, but afterwards the 
solution is heated on the water -bath, the ether being con- 
densed by means of a reflex condenser. If excess of metal 
is used the powdered iodide thus obtained is light enough 
to be poured off with the ether, and thus separated from 
the manganese. ' The iodide is white when freshly pre- 
pared, but it turns brown after a time ; it is soluble in 
water, and it combines very readily with gaseous ammonia 
to give products which the author is investigating. 

Preparation and Properties of Basic, Copper Sul- 
phate, CuSOa.CuO,— E mm, Pozzi-Eacot.— To prepare 
basic copper sulphate a saturated solution of copper buI- 
phate in commercial formol is prepared and warmed, and 
potassium bisulphite is added,. The bisulphite decomposes 
the copper sulphate, giving cuprous oxide, which then dis- 
solves in the excess of copper sulphate and re-oxidises. 
Thus an abundant greenish white crystaltinfe precipitate is 
obtained. , The analysis of this substance gives results 
which agree very well with the formula CuSC 4 .CuO. 
When it is heated in a glass tube it turns yellow, and then 
fuses to a red liquid which can be. kept for some time at 
this temperature without undergoing decomposition. The 
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SOME CURIOUS ATOMIC WEIGHT RELATIONS. 

(A Supplementary Note}* 

By F. H. LORING, 

The report from France* (Chem. N£ws*cvin., 322} that 
gallium is present: in commercial aluminium may be of 
interest in connection with Sit J. J. Thomson's positive 
rays. Quoting from the Roy. Soc. Pros . , 1913, A y Ixxxix. 
(Bakerian Lecture), Thomson says :— -“ On the plate on 
which the helium line was strongest - the salt was KI — I 
could Bee a very faint line correspoding to an atomic weight 
35^or thereabouts- L should have thought this was due to 
a trAc^ bf chlpride among the potassium iodide, except for 
thff fact that when KCl was substituted for KI this line 
Was not strengthened. I have not yet been able to get 
this line strong enough to measure it with sufficient accu- 
racy to decide whether the particle producing it has an 
atomic weight exactly equal to the difference of the atomic 
weight of potassium and helium ” (p. 19). 

If gallinm is widely distributed in nature, as indicated, 
its presence in a vacuum tube would not be strange. It 
has physical properties closely resembling mercury* and it 
might, if I interpret Sir J. J. Thomson’s experiments aright, 
carry a double charge (compare mercury), and ini conse- 
, quence have an apparent atomic weight of half 70. Of 
. course there might be an inactive gas of an atomic weight 
near to that of gallium (see Phys. Zeit 1911, xii., ni), 
but this possibility seems very remote. 

Since gallium is in question here, it Will be of some 
interest perhaps to consider its atomic weight. This 
element does not fall into line with the other elements in 
my scheme (Chem, News, 1909. xeix., 150), and, from 
the tabular arrangement given, it should apparently fall bn 
the curve with bromine. This would entail a value of 71/37, 
which would find a place in a further extension of the scheme 
cited (see Chem. News, c., 38 x), and this value (taken as 
71*33) together with the fact that the element in question 
is allied to thallium, renders possible the following series 


Atomic weights. 
H « rot* 
Be «. 8*90" 
Cl. - 3545 ~ 
Ga *3 71*33 


Differences. 


* 7*8q. 

-*6*55. 


• i8*6 6 m 
- 9 - 33(4 


35*88 

2 a m b \ a±b « 28* 

founded to Becond decimal place, the true value being , close to 
’POT. ; ' , / ' ,1 *, 

It will be seen that the atomic weight of beryllium is 
altered slightly, and hydrogen is assumed to be sufficiently 
related to helium to occupy a place at the head of a series 
(see Chem. News, 1912, cvi., 37}. In passing upwards 
through a Mendeleeff group to the initial member, the 
continuity in properties ceases, in a sense, at the first 
element* yet a continuation is possible with a minimum 
change in some properties down the next group, thus 
Jinking up* for example* helium with hydrogen or lithium, 
or group O With group L Wrapping the Table round a 
cylinder, group O niay be represented as group IX. In 
regard to beryllium, quotingfromBrowningX^ Introduction 


tpthe Rater Elements*” 1912, p. 26) “ The compounds 
of beryllium closely resemble those of aluminium.” The 


* Boulanger and Bardet, Academy of Sciences, Oct. 37,1913. 


significance of these relatione will be seen upon a cbm* 
parative study of this, aeries with those previously given 
(Chem. News, 1913, cviii., 95,188). 

The atomic weight of gallium was determined by* its 
discoverer, Lecoq de Boisbatfdran, in 1878, and it would 
appear that no further determination has been made. It 
seems reasonable, therefore, not to attach too much im- 
portance to the early measurement* especially as a com- 
paratively recent determination of the atomic weight of 
mercury has yielded a value 6/ioihs of a unit higher than 
the previously accepted figure. 

If active hydrogen is eligible as an initial member in a 
quaternian series, then nitrogen' should also be eligible. 
Taking N — 14*00, Cr« 52*02, Ru» 101*70, andGd 157*21, 
a fairly satisfactory series may be constructed, especially 
when it is noted that europium from spectroscopic con- 
siderations falls between cadmium and mercury. (Dr. W. 
M.Hicks in “ A Critical Study of Spectral Series ” says : 
— “ An attempt is made to arrange the S and T> series for 
europium and radium. Eu is found to fit the gap between \ 
Cd and Hg and a density 12*58 deduced for it,” Phil. 
Trans. Roy. Soc. f 1912, ccxiL, 33). Gadolinium, which 
is the next element, should then fall between indium and 
thallium. These elements were so placed in an alternative 
form of Periodic Table' published in the Chemical News, 
*90£i G., 283. ’ ' , , I 

The place assigned to ruthenium seems to imply a con- 
nection with the halogens, or group VII. This is brought 
out in my book “Studies in Valency,” 1913, though the 
gradient is steep, if I may so express the transition in pro- 
perties of the end members taken in what might, for con- 
venience, be termed vertical comparison (see Table on page 
23* and comments thereon). 

There appear to be seven series (some are, doubtful, 
however) of practically four members each, which I have 
termed quaternian senes. In studying the typical valency 
values, when all the series are so arranged or grouped that 
fixe third element in each set is progressively higher in 
atomic weight than its predecessor of a previous set, the 
total valencies or group numbers per set increase prbr 
gressxvely . down the whole series, but Ni, Fe, and Co 
seem to require to be assigned to the Vlth group, whilst 
the inactive gases seem best represented; as belonging: to 
a IXth group, and hydrogen might have a group number 
of VII. or VlIL (see ^Studies in Valency,” pp. 27 and 28). 

Hydrogen may be the only Survivor of a series of ele- 
ments perhaps differing very slightly in atomic weight. A 
similar idea was proposed by Palmer (see Tilded “ The 
Elements,” p. 93). This idea, moreover, is supported by 
the absence of eight to ten elements between hydrogen 
and beryllium, as indicated by the series given above, since 
there are ten or eleven active elements between beryllium 
and chlorine, and twelve between chlorine and gallium. 
This observation also portends that hydrogen may not be 
the proper member to select, for the head of the series, 
though a better fitting one may now be extinct, 

Froxh the, standpoint of radio-activity, these missing 
members may have been all taken up in some process of 
evolution, so that if the lower atomic weight elements 
were to disintegrate they might give back these elements. 
Against this idea, however, is 6ne that hydrogen is the 
alpha and omega of such a hypothetical series, siricer in- 
deed, it is eligible for either end of a standard Periodic 
Table, according as its properties are selected for com- , 
parison with those of group I. or group VII. In other 
words, perhaps this series had a representation fn some 
urstoff , which, “consisting of an infinite number of im- 
measurably small particles gradually accreting out of 
formless mist,” gave birth to hydrogen, this being in reality 
Sir William Crookes's well-known conception of the 
:t Genesis of the Elements,” at least in part. 

Notwithstanding these apparent regularities, beryllium 
and nitrogen still remain in some respects anomalous from 
the standpoint of my original scheme* as do some subse- 
quent developments, so that, these studies are punctuated 
with uncertain or discordant factors. ' 
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A _ SIMPLE THERMO - REGULATOR. 

' By J. G, BOYD and.H. M, ATKTNSQN. . './ 

A stout test-tube about 6x$has a good wooden cork 
(rubber is attacked by toluene), through which passes a 
narrow bore glass tube, fitting by a rubber band into the 
nanow part of an ordinary filtering tube. 

This has a double bored stopper with two right angled 
glass tubes, one reaching down inside to near the top of 
the narrow bore tube, and ground off like, the stem of a 
funnel r but more acutely, with a piece of carborundum. 
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The other right angle tube extends to a little below the 
stopper. To fit, mercury is poured into the stout test-tube, 
the narrow bore dipping to bottom of this, then toluene or 
other liquid (water serves for . approximations) to fill: the 
test-tube, and tightly corked^ To ensure that mercury 
fills the narrow bore tube this maybe gentry rotated a little 
way up before corking, and when corked pushed down 
again; A few drops of mercury into the filter tube to 
cover the top of the capillary, and the apparatus is ready 
to immerse m the thermostat. By raising or lowering the 
gas entry tube any desired volume of gas can pass through, 
and hence any desired temperature* 

To prevent the flame of the Bunsen burner when very 
law from striking hack we use two glass. T-pieces to 
provide aft independent gaasupply tp burner cbntroned by 
a Bcrewclip. ’ / ■ ,* \ ' . ; /; y / / , V 
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. RAPID ESTIMATION OF MA'NGANESE, '-■> 
VANADIUM^ AND TITANIUM in presence of 
a; 'ONE' ANOTHER in PIG-IRON AND STEEL 

~ - By C< W. WEIGHT. , ; ' 

The IoII owing method with care and skill is sufficiently ’ 
accurate for most' works purposes, but unless experience 
has been gained with synthetic solutions the results may 
be very wide of the truth. 

The method is merely ait extension of one given on p. 90 
of “Analysis of Steel Works Materials^ by Harry 
Brearley, on the volumetric estimation of vanadium. It is 
as follows 

Dissolve it grm. in 35 cc. i*2 nitric acid, filter off any 
graphite which may be present, keeping the bulk as low as 
possible* Add sodium bismuthate, and, heat to destroy 
organic matter. Clear with Bulphurous acid, and cool. 
When quite cold add an excess of bismutlate, pass through 
asbestos filter, wash with 3 per cent nitric acid Water until 
clear. Add excess of N/io ferrous sulphate, and: then 
N/20 permanganate; So long as there Is an excess; of 
ferrous sulphate the permangate delivered at the rate of 2 
or 3 drops per second disappears instantaneously, but 
immediately the oxidation of the vanadium commences 
there is a distinct retardation of the disappearing pink 
colour. It is almost instantaneous but quite recognisable 
with an experienced eye.: The reading is now taken, and 
the titration finished tb a permanent pink; In base of* 
uncertainty the operation can be repeated any number* of 
times by again adding ferrous sulphate and repeating the 
titration. From the above set of readings the vanadium 
and manganese can be calculated. The solution is now 
transferred to a comparison tube, hydrogen peroxide added, 
and then made up to a suitable volume not exceeding 
zoo cc. Meanwhile a similar steel or pig-iron which con- 
tains no Ti or V has reached a similar stage. To this is' 
added an amount of vanadium solution exactly equivalent 
to that found in the sample. It is now only necessary 
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After addition of HaO*, to add standard titanium solution 
and compare* X£ the vanadium estimation is correct there 
should he no difficulty in comparing the colours developed. 
Any inaccuracy* however,, will immediately declare itself 
by colours which will be difficult to compare. Both V and 
arid 'Ti give highly coloured solutions on addition of 
H2O2, hut as they are distinctly different in colour it is 
evident that the accuracy of the process depends on the 
skill and judgment exercised in determining the vanadium 
present. The accompanying figures show how near to the 
truth one can get. 


THE PASSIVITY OF METALS. 

GBORG& CENTER, : t , : - , „ ‘ 

The phenomenon of passivity was discovered by Keir as 
far back as 1790, (Phil: Trans. t 1790, Ixxx., 359). He 
observed that iron, after treatment with concentrated nitric 
. acid, had' lost' the property of precipitating silver from 
.. solutions of silver galtvand was no longer attacked by 
" dilute nitric acid. The name “ passivity ” we owe to 
Schonbein, who made many important contributions to 
Our, knowledge of , the subject {Pogg.Ann,, 1836, xxxyii., 
390,; xxxyrih, 444; xxxix., 342; 1837, xH., 53? 'x838,xIm.j 
X 03). Faraday ’s name is Also closely associated, witb;tbe 
early history of this subject in connection with bis wellr 
known suggestion {Phil. Mag . , 1836, ix., 53) thatpassivity 
is due to the formation of a coating of oxide on the surface 
of the metal— an explanation which still has its supporters. 
For a number of years . after 1840 Our knowledge of pas- 
sivity made comparatively little progress, hut about fifteen 
years ago a new era of rapid advance set ini This stage 
was initiated by the classical experimental investigations of 
Hittorf, who worked Chiefly with chromium [Zeit. Phys. 
Chem 1898, xxv M 729 ; 1S99, xxx., 48 ; 1900, xxxiv.,385). 
Among recent investigators the names of Le Blanc, 
Foerster, Haber, G. C. Schmidt, and their co-workers 
deserve special mention. The predominant share which 
our German colleagues have taken in the recent develops 
xnents of this subject is reflected in the number of papers 
which they have been good enough to contribute to our 
proceedings this evening, . 

_ As a general rule, progress in our knowledge of any 
particular subject is most rapid when there is considerable : 
divergence of opinion with regard to the interpretation of 
the experimental results. Such divergence of opinion has 
been particularly marked in connection with passivity, and 
even at the present time three entirely different “ explana- 
tions ** of the phenomenon have their supporters. The 
controversy has now, however, reached such a stage that 
a considerable measure -of agreement has been reached on 
many points,; arid it is hoped that the open discussion of 
the subject arranged by this Society, by emphasisingpoints 
ot agreement- as well as points, of difference, may indicate 
toe most fruitful directions forfurther experimental in- 
. vesrigation*, and ;thua contribute in no smatl degree to 
progress in ayery interesting and important subject. 

, ' _ HU faty t>f the Subject ' / 

Keir was led to the discovery of passivity by following 
out an observation of Bergmannthat some samples of iron 
are capable* others incapable, of; displacing silver from its 
salts.. One' of Keir’s most important observations may 
fittingly be described in his own words;— “ I digested a 
piece of fine silver in pure ,and pale nitrous fnitnc] acid, 
and while the , dissolution was going on and before die 
saturation was completed I poured a portion of the solution 
upon piecea of clean and newly scraped iron wits into a 
wine-glass and observed a sudden and copious precipita- 
tion of silver. The precipitate was at first black* then it 

’ * General Introduc^ori. to the Discussion on 41 The Paeeivfcy of 
Metals ” held before the Faraday Society, November 12,1913.- 


assumed the appearance of silver, and was five to six 
times larger in diameter than the piece of iron wire which 
it enveloped. The action of the acid on the iron con- 
tinued some little time and; then it ceased, the silver re 
dissolved, the liquor became clear, and the iron remained 
bright and undisturbed in the solution at the bottom of the 
wine-glass, where it continued during several weeks without 
suffering any change of effecting any precipitation of the 
silver. 

Further experiments showed that the liquid had not lost 
its power of acting on fresh iron, although it had ceased 
to act on the piece exposed to it, so that the change was 
in the iron and not in the liquid. This led to the dis- 
covery that concentrated nitric acid alone renders iron 
passive, and it was further found that a sample of inactive 
iron regained its activity by rubbing it at a point or by 
bringing it in contact with a piece of active metal. The 
further remarkable observation was made that ^heri a 
piece of active metal was placed in acid in which, a piece 
Of, passive metal was lying* so that the; two piepes did not 
touch, in a short time die passive metal became active* 
Keir, at the end of his paper, expresses his intention of 
returning to the subject in later communications, but this 
promise remained unfulfilled. -- 

The next important contributor to this subject Was 
SchSnbein (loc. cit.). Space will only admit of a brief 
reference _ to two of his observations. In a; letter to 
Faraday 1 st points out that a piece of iron could be ren- 
dered passive by heating one end of it in an alcohol flame 
for a moment or two— not only the heated portion but the 
remainder of the wire is rendered passive. Further, other 
wires placed, in contact with the partially oxidised .wire, 
are not affected in nitric acid of density 1*35 provided the 
oxidised end is first dipped in the acid; under ordinary , 
conditions the wires dissolve readily in acid of this density. 
Later investigations appear to show that 7 portions of wire 
in contact with the heated portion are not passive, but pah 
be passivated more readily than ordinary iron (Hittorf, 
Zeit Phys. Chem 1900, xxxiv., 395 ; Heathcote, I Aid., 
1901, xxxvii., 368), The chntradictory results obtained 
with nitric acid are probably hi be accounted for by the 
observation that under certain conditions a relately dilute 
acid (D 1 *250) cam render iron passive (Heathcote, hp, 
city . 1 ) ' - ■ . '* 

Schdnbein was one of the earliest to investigate pas- 
sivity by electrochemical methods, and he made die im- 
portant discovery that iron could be rendered passive by 
making it an anode in a cell in which oxygen acids were 
subjected to electrolysis (so-called u anodic polarisation ”), 
Schonbein did not himself suggest any explanation of 
passivity, but raised objections to the oxide theory when it 
was put forward by Faraday. . The reasons given by 
Faraday in favour of his theory are as follows , 

z. AU known passivity phenomena Are oxidation pro- 
cesses. ; J ' , 1 

2. Iron coated with oxideis insoluble in acids. „ 

3. The passive condition readily disappears on polishing 

the metal, , , * , - ‘ ' 


His wordsateasf allows (c/.,“ Experimental Researches,” 
Everyman’s Library edition, p. 326)^ “ The iron Is, in 
fact, as if it ham no attraction for oxygen, And, therefore 
could not act on the electrolyte present, arid consequently. ' 
could produce no current. My strong impression is that 
the surface of the iron is oxidised or the superficial particles ; 
of the metal are in such relation to the oxygen of the „ 
electrolyte as to be equivalent to an oxidation.** 

9 ch 5 nbein urged, among other objections to Faraday’s 
theory, that iron rendered passive in acids showed np trace 
of a coating of oxide. To this- Faraday answeired that he 
could find no better ' explanation, and that he' would riot 
maintain that the coating consisted of boe of the known 
oxides, but resembled more a condition of Very’ fine equi- 
librium, ' *’ ; ‘ 

As already mentioned, Faraday’s explanation of pas- 
sivity was pretty generally accepted up to the commence- 




jaffQ ; J. Passivity of Metals, { CH X“» ; gT' 


iinentof Hiftorf A Investigations in 1898, The bearing of 
these important investigations' bn the nature of passivity is 
dealt with below. Hittorf pointed ont many serious ob- 
jections to the oxide theory; -but did not himself put 
forward any very definite explanation of passivity phe- 
nomena. In connection with his observation that active 
chromium dissolves in the divalent form whilst passive 
chromium dissolves at: a much more higher potential with 
- formation of compounds containing sexavalent chromium, 
it has been suggested that the passive form of. a metalis a 
different allotropic modification, much u nobler ** than the 
active form (see below). , , 

A third theory of passivity, the so-called u reaction 
velocity theory/* .was put forward by Le Blanc in 1900 
(Zeit. EUktrochem., iqoo, vi.,472 ; 1905, xL, 9; Bolts- 
.mann Festschrift, 1904, p. >83), and has exercised a pro- 
found influence on die recent development of the' subject. 
These fiiree theories of passivity are discussed, add; the 
arguments for And against them briefly stated in the. next, 
section. . ' ’ 1 v 1 / ’■* r * { . J> V ' 

^ . Theories of Passivity; • . ^ ", 

1 The more important phenomena which have to be 
accounted for on any theory of passivity are as follows. 
The passive state 4 best known in connection with iron, 
cobalt, and nickel, hut most if not all the metals may be 
made to , assume this .state under suitable conditions. 
Passivity may be induced by immersing the, metal in an 
oxidising: agent such as nitric or chromic acid, and in 
solutions of alkali hydroxides ; also by anodic polarisation 
in , a great variety of electrolytes. When the force pro- 
ducing passivity is removed the metal as a rule returns to 
the active state, slowly at first and then more rapidly, in 
some cases almost instantaneously. When the surface of 
a metal in the passive condition is scratched or rubbed, it 
regains its activity at once. Treatment with acids, 
cathodic polarisation with hydrogen, and raising the tem- 
perature all favour return, to the active condition. A metal 
becomes much more positive (more “ noble ”) when it 
changes from the active to the passive condition, and does 
not dissolve when the equilibrium potential is reached. 
On further increasing^ the anodic potential the metal may 
dissolve as a more highly oxidising ion (e,g. } chromium), 
or the current may be employed mainly or entirely in jdis- 
. charging anions. The rise of potential on anodic polarisa- 
tion is usually slow at first, and then there is a snaden rise 
of considerable, amount, the metal becoming almost in- 
soluble. Thenature of the anion has considerable influence. 
Thus the ions of oxidising acids, such us N 0 3 and CIO3’ 
favour passivity, whilst Cl* and Br* have the contrary 
effect. Other phenomena met with in this connection 
wiir be mentioned in the course of the discussion of the 
. different theories of passivity. 

As already mentioned, three theories of passivity have 
obtained a greater dr less degree of recognition s — ' 

' i> The oxide-film theory of Faraday, already referred to. 

2. The valency theory of Kruger- Finkelstein (Zeit.Phys. 
Chem 1902, xxxix., 104) aridW. J. Muller (Ibid. t 1904, 
xlviii., 577) ; according to. this theory passivityphenomena 
ate due to the change of a metal to the “ nobler ” modi- 
fication. ' 

3. The reaction velocity theory of Le Blanc (loc. cit .). 
In its most general form this theory states that passivity 
phenomena are due to slow rate of change (electrochemical 
or purely chemical) at the anode. In this form, the re- 
action velocity theory is. little more than a statement of 
the facts, and several special hypotheses have been put 
forward as regards the' mechanism of the retardation. 
Thus we have — 

„ (a) The oxygen charge hypothesis of Fredenhagen (Zeit. 
Phys . Chem,\ 1903, xml., 1 ; 1908, lxiih, 1) and Muthmann 
and Frauenberger (Sitwungsber. derKgl. Bayrtschen Akad 
1904* xxxiv., dor). The cause of passivity is to be sought 
m the slow rate of reaction between the anode, and the 
oxygen liberated there, with the result that the anode 


becomes charged with the gas, or; alternatively, a metal- 
oxygen alloy is formed. 

(b) The anion discharge hypothesis, according to which 
the main change at , the anode is- not the formation of 
metal ions but the discharge of anions ; the slow reaction 
of the discharged anions with the metal produces passivity. 
The views of Sackur (see below) are based on the assump- 
tion of a primary anion discharge. ■ 

(c) The hydrogen activation hypothesis of Foerster 
( Ahhandlmgen der Bunsen Gesellschaft, 1909, No. 2) and 
of Schmidt (Zeit. Phys: Chem^ig xx,ixxvn», 513), according 
to which the normal condition of iron is passive and it 
only becomes active. under the' influence of a catalyst. 
According to Foerster the catalyst is hydrogen ; according 
to Gtavc (Zeih Phys* Cherny 1911, hsxvii., 513), a pupil of 
Schmidtj it is hydrogen ions. , - 

g ) The retarded ton hydration hypothesis of Le Blanc 
ehrbuch der Elektrochemie/’sth edition, p. 285); 

Each 0$ these theories Will now be briefly considered. - 

‘ the Oxide, Filth Theory. 

. The mode of action of a film of oxide or other insoluble 
substance in causing passivity is presumably that it coats 
the electrode and mechanically hinders metallic ions from 
entering the solution. Current can only pass when the 
>node potential is increased to such an extent that anions 
are discharged. * : J 

There can. he no doubt that passivity is in some cases 
due to the formation of an insoluble coating. Thus when 
lead is anodically polarised' in sulphuric acid a coating of 
lead sulphate forms on the anode and protects the metal 
against further action. It may be, however, as has been 
suggested by supporters of other theories of passivity 
(Foerster, loc. cit.), that such films are in some cases at 
least a consequence rather than a cause of passivity. 

An important investigation which is often cited in favour , 
of the oxide theory is that of E. Muller and Spitzer (Zeit. 
Anorg. Chem., 1906, I., 321), who found that oh anodic; 
polarisation , in alkali, iron, cobalt, and nickel became 
coated with the respective Oxides and simultaneously be- 
came passive. In .order to meet the objection that .this 
might be a secondary phenomenon, they , avoided the 
presence of the metals altogether by examining the be- 
haviour of platinum electrodes coated with the Oxides of* 
iron, cobalt, and nickel respectively. Such electrodes on 
anodic polarisation in sodium hydroxide were found to 
behave in the same way as passive electrodes of the metals 
themselves, from which the conclusion was drawn that the 
behavionr of the latter is also due to a coating of oxide. 

Haber and Goldschmidt (Zeit. EUhtrochem ., 190*6, xii., 
49) cite in favour of the oxide theory the observation that- 
iron which has been -rendered passive by anodic polarisa- 
tion in alkaline solution without losing its metallic lustre 
becomes coated with a layer of hydroxide on addition of 
halogen ions. Le Blanc has made similar observations 
with nickel anodes, but interprets them in an entirely 
different way. Haber and Maitland (Ibid., 1907, xiii., 
309} have shown that in contrast to the behaviour, of 
alkali of moderate concentration very concentrated alkali 
renders iron active And that it acts by dissolving a super- 
ficial filmof oxide. 

The behaviour of iron electrodes on anodic polarisation 
has yielded results which have been adduced, more par- 
ticularly by P. Krassa, in support of the oxide theory 
(Zeit: BUktrochem., 1909, xv., 490). If is well known, 
that iron readily becomes passive by anodic polarisation 
in relatively dilute alkali. Krassa now shows that in 
boiling concentrated alkali iron can be anodically polarised 
for some time without being its activity when the current 
density is not too large; on continuing the polarisation 
the anode slowly becomes passive,' but great stress is laid 
upon the fact that the formation of a visible coating pre- 
cedes passivity. With high current density the anode at 

once becomes passive. - 

More recently Grube (Zeit. EUhtrochem 1912, xviii., 
rSg), who has made a careful investigation of the electro- 
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lytic oxidation of ferrocyanides, has shown that anodes of 
iron, nickel, cobalt, copper, lead, and. silver in neutral 
solution, of potassium, ferro- and ^erri -cyanide and anodes 
of iron, lead, silver, and .zinc in alkaline solutions of the 
same salts, become strongly passive* and in all cases this is 
ascribed to the formation of an v insoluble coating on the 
anode. In other, cases there is no evidence of an insoluble 
coating and the passivity is ascribed to an oxygen charge 
which retards the liberation of cations of the metal. 

: The weak point in all these investigations is that they 
were carried out only in neutral or alkaline solution, and 
therefore cannot afford an explanation of passivity in 
general; especially in acid solution* 

Objections to . the Oxide Theory of Passivity . — Very 
serious objections to the oxide- film theory as an explana- ) 
tion of passivity in general, have been adduced by Hittorf, 
Le Blaine, Fredenhagen, Foecster, and others. Thesewill 
now he briefly considered. 

Hittorf maintains that if the passivity of iron and 
chromium is to be ascribed to a coating of oxide, such 
oxides have, not so far been discovered, -since none of the 
known oxides., possess the necessary properties^ The 
effect; of jfae of temperature In destroying passivity is very 
difficult to account for pn the oxide theory.. Hittorf sq- 
, called ^ experirnentum crucis, 7 ’ whereby chromium, which 
was capable of iffecomposinghydrlodic acid with the forma- 
tion of the iodide and liberation of hydrogen, was ren- 
dered . passive by anodic polarisation in a solution, of the 
same acid ip the absence of, oxygen, is also impossible to 
reconcile with the oxide theory. 

Finkelstein Uoc.cit.) has, shown by means of polarisation 
capacity measurements on passive iron that it there is a 
coating of oxide it must conduct electricity like a metal. 
He further points but that the assumption of the formation . 
of a .definite oxide is difficult to reconcile with the fact that 
on anodic polarisation a metal may take all intermediate 
potentials from the active to the passive, condition. The 
latter objection is perhaps met to some extent by Haber’s 
discovery that oxide films, in some cases at least, are 
porous, bo that the mechanical hindrance to the escape of 
metallic ions Would presumably increase with the thickness 
of the coating. A somewhat similar objection was ad- 
vanced by Fredenhagen (loc.cit . ), who applied a gradually 
increasing or a gradually diminishing e.m.f . to iron, nickel, 
or Chromium electrodes immersed in sulphuric acid, and 
measured the p.d. at the electrodes and the strength of the 
polarising current. It was found that when the anode, 
was slowly polarised the potential gradually became nobler, 
and , then there was a rapid change to the passive con -, 
dition. .. Conversely, when the electrode was allowed to 
recover its activity the potential fell gradually at first, and 
then there was a sudden transformation to the completely 
active condition. There was, however, no evidence of a 
definite activity or passivity potential, since the results 
depended bn the concentration of the acid and other 
factors. .These facts are very difficult to reconcile with 
the assumption that passivity is due to the formation of a 
definite oxide. . . - • • - • . ' 

The most serious objection to the oxide-film theory, 
however, is based on measurements of the reflecting power 
of metallic surfaces. Muller and Koenigsberger (Zeit. 
Blektrochem.y 1907, xui., 659} state that they, are able to 
measure^ differences of 0*5 per cent in the reflecting power 
of two metallic surfaces, and in this way have detected 
the presence of oxide films of molecular dimensions (p’8 m 
In the case of lead peroxide). Two iron electrodes which 
had been polarised for some time by generating hydrogen 
and oxygen respectively in contact with them were found 
to show no difference whatever in reflefctingpower, although 
one wag active and the other passive. The objection raised 
by Haber and Qoldschmidt and by Krassa, that cathodic 
polarisation with’ rapid evolution of hydrogen had not 
reduced the oxide bn the surface, and therefore tbat. in 
both cases the reflecting power of oxidised films was being 
compared,dbesnot seem very convincing. 

The general impression gained ; by a review of the evi- 


dence is that although the oxide-film theory may applyjn 
certain cases, especially to electrodes anodicallypplariged 
in alkaline solution, it can' no longer be regarded as a 
satisfactory explanation of passivity in general. 

TheValency Theory of Passivity, 

This theory, first brought forward by Finkelstein (he* 
cit.) y is based on the assumption, due to Kruger (he* cit .), 
that the modifications of a metal with different valencies 
are all present in the. Solid; metal in proportions depending 
on the temperature and other factors, and that the electro- 
chemical behaviour of metals depends on the relative con- 
centrations of these modifications. W. J. Muller (ZHt. 
Elektrochem.i X904, x., 832) has attempted to find support 
for this theory from considerations based on the electron 
theory, of conductivity in metals. Both Kruger and 
Finkelstein recognise, however, that this theory affords no 
satisfactory explanation. of sudden changes from die pas- 
sive to the active condition, nor Of the marked effect of 
the nature of the anion on passivity phenomena- The 
main point of the valency theory is that the cause of pas- 
sivity is to be sought in the metals themselves, an assump- 
tion which is incompatible with the specific effect of the 
anions just referred to. The valency theory has met with 
very little support during the last four or five years, and . 
therefore need not be further considered here. 

The Reaction Velocity Theory. 

As already mentioned the reaction velocity theory of 
passivity was first put forward by Le Blanc. One way of 
stating this theory is that metals in the passive Condition 
send their ionB of lowest valency only very slowly into 
solution. Thus in the case of iron the change represented - 
by the equation Fe+2F— ^ Fe- proceeds very slowly 
when the metal is in the passive condition. This is not to 
be Interpreted in the sense that the actual taking up of 
electric charges is a slow: process {on the contrary, purely 
ionic reactions are practically instantaneous), but it & 
assumed that the ionisation of the metal is associated with 
chemical changes, and when these changes are very slow, 
passivity phenomena " occur (compare Foerster, lac. cit. f 
p. 23). In, its general form the reaction velocity theory 
is little more than a statement of the facts, and attention r 
is mainly directed to the exact nature of the chemical 
changes associated with the purely electrical changes* 

Ab already mentioned, there are at least four, hypotheses 
as regards the nature of these chemical changes : (a) The 
oxygen charge hypothesis; (b) the ; anion discharge 
hypothesis ; (c) the hydrogen activation hypothesis ; (d) 
the retarded ion hydration hypothesis. - 

. The Oxygen Charge Hypothesis.— Two Or three years 
after the appearance of Le Blanc’s paper on the subject, . 
Fredenhagen (he. cit.) put forward the view that passivity 
is due to the accumulation. of a charge of gaseous oxygen 
on the metal, the slow reaction being that between metal 
and oxygen. Sudden changes from the active to the pas- 
sive condition and vice versa t which Sometimes occur, are 
ascribed to the transition from a nan-homogeneous state 
of polarisation into a continuous gas charge covering the 
electrode uniformly/ Even in the latter condition the 
electrode is riot completely inactive, as a slow reaction 
takes place between it and oxygen. ' 

There is no doubt that the oxygen charge theory Repre- 
sents a considerable advance on the oxide- film theory, 
since (r) it accounts for tbe*effectof rise of temperature m 
removing activity; (a) it is not inconsistent with the - 
results of optical measurements, since gas charges do not, 

I alter the reflecting power of- inetaUic surfaces; (3) it is 
also, as an irreversible reaction, compatible: with Frederi- 
hagen’s observation (on fa) that the curve of gradually in- 
creasing activity does not correspond with thatof gradually 
increasing passivity. , , _ , : 

There are,' however,- formidable objections to the 
oxygen charge theory, of which the following may be 
mentioned;-, 
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x. It doesnot account forHUtdrfs M experimentum 
crucis " on the passivity of chromium in hydriodic acid 
(see above).’ j ' - 

2. Certain metals which can he rendered passive com- 
bine readily with oxygen under other circumstances t and 

. no explanation Is afforded of their assumed inactivity 
towards this gas when in the, passive state. 

3. If does not account for the fact recently established 
by Grave {loc. cit.), that iron becomes passive on heating 
in nitrogen. , ; 

4. It affords no explanation of the passivating effect of 
U&alis on iron. 

For these reasons the oxygen charge theory cannot he 
‘ regarded as affording* a satisfactory explanation of pas- 
sifity phenomena; r I 

5/ „ The hypothesis ,ofprtina?y anodic discharge first put 
forward by O. ^ckvt(Zeit.EUHtrochim.\ 1908, xiv, 1 ;. 
612}, promises to play a considerable part ih thefuture 
' /' development of electrochemistry. , It bas been generally 
assumed that when a metal dissolves at the anode, the 
; primary process consists in a passage of the metal into 
solution in the form- of ions. Sackur put forward his 
. . hypothesis of". primary anion discharge without - much ex- 
perimental proof ; for some tithe ; it met with little accept- „ 
ance. Recently, however, support has been lent to this 
hypothesis by the observation of Haber and Zawadzki 
. : {Zfit. PJtys. Ch*m, x 3911, xviiL, 228) that when solid com-, 
pressed silver salts are electrolysed between electrodes of 
stiver considerable polarisation occurs, and this polarisa- 
tion is greatly increased by .lowering the temperature. 
The probable explanation is that the transport' of "the 
current from solid electrolyte to anode is effected by the 
passage of negative electrons from anions to metal ; the 
discharged anions then attack the silver anode, the latter 

- change being greatly retarded by cooling. It is not im- 
- probable that the mechanism Of current transport is the 

same in aqueous solution, but in this case the discharged 
ibn in presence of the solvent reacts rapidly with the 
electrode, so that little or no polarisation occurs. 

- It is evident that the above considerations afford an 

explanation of passivity phenomena on the basis of the 
reaction velocity theory. Sackur’s explanation is rather 
Complicated. He assumes that every electrode contains a 
certain amount of dissolved hydrogen formed by inter- 
action with H* ions in the electrolyte ; the hydrogen con : 
castration corresponds^ o the equilibrium represented by the 
equation (for a bivalent metal) — M e + zH * Ha+Mev. 

The discharged anion (oxygen,, halogen, &c.) reacts with 
and. removes, the hydrogen. To re-establish equilibrium 
the above reaction then proceeds in the direction of the. 
upper arrow, so that the anodic dissolution of metals is a 

: chemical process. Passivity is brought about by a Slow 
rate of reaction between the hydrogen and the discharged 
anion, so that the latter (oxygen, &c.) accumulates on the 
electrode. There -is considerable resemblance as regards 

the final stage between this hypothesis and the gas charge 
hypothesis. Although the above hypothesis is very sag 
geative, it is ’ in one respect self-contradictory, , 
as has been pointed put by ; Auerbach {ZetL 
Elektrockem.). It starts with the assumption that (he 
metals do not primarily ionise, whereas the assumed 
interaction of the xhetaf with hydrogen is just such an 
ionisation; - , , *■' ■ , • 

The hydrogen activation Hypothesis, based on the 
assumption that the pure . metal is passive and only 
becomes active under the influence of a catalyst, was put 
forward by Foerster (loci cit.) on the basis of „ a 
very detailed investigation of the electromotive behaviour 
of iron. If the reaction velocity theory, that passivity, is 
due to the slow rate of ionisation of . the metal; is correct, 
then since the reaction Fe+2F^i Fev is reversible, the 
- converse process, the electrolytic precipitation of iron, will 
r probably also be a retarded reaction, a deduction which is 
fully confirmed by experiment, 

: Foerster points out that the hydrogen activation theory 
V ia in: agreement, with the effect of cathodic polarisation 


and of acids in promoting activity, also with (he behaviour 
of iron in air, under the influence of oxidising agents, in 
the presence of alkali, &c. He does not deny that oxide 
films may play a part ih passivity phenomena in certain, 
cases, but considers that the production of such films is a 
consequence rather than a cause of passivity. In the case 
of anodic polarisation of iron In alkali, for instance, the 
underlying cause of passivity is the absence or;, removal of 
hydrogen, and the deposition of an oxide follows on 
account of the inactive condition of the metal. The chief 
advantage of this theory over the oxide theory is that it is 
valid both for polarisation in acid and alkaline solution.. 
It is pointed out that other substances than hydrogen may 
facilitate the reaction Fe+ 2F— ^zFe ; for instance* the 
presence in solution of substances capable of faking up 
negative or giving up positive charges, such as. the 
halogens or metalhc ions of higher valency, *^., Fe**v 
It is well known that the dissolution of passive metals is 
greatly facilitated by the presence of such substances. . 

" Strong support has been given to Foerster ’s hypothesis 
by E. Grave (R, Grave, (Zeit. Pkys* Chem . , 19 ir, lxxvii., 
513), who* however, contends that, the catalyst is not 
hydTogen, or an alloy of 'hydrogen, with the metal, as , 
Foerster assumes* but hydrogen ions. In t avour of this 
view the following facts are adduced; Iron ;and nickel 
become active when heated in hydrogen, but .become 
passive when strongly heated In air, nitrogen* or a. 
vacuum. Molecular hydrogen, after-being in contact with 
iron and nickel* does not alter the potential, but ionised 
hydrogen renders the metals active, and iodised 
nitrogen fenders them passive. Hydrogen ions- are given 
off when a metal changes from the active to the passive 
state. When iron is saturated with H* ions, the charge 
given off on heating is greatly increased. When -iron is 
rendered active at one point by bringing it in contact with 
hydrogen ions, other parts of the metal are rendered active 1 
by diffusion. This explanation of passivity has also been 
shown to afford an explanation of the well-known periodic 
phenomena at electrodes of. chromium and other metals 
which can be rendered passive (A, Adler, Zeit. Phys. 
CAm., 1912, Ixxx., 385). , .... ; 

. Quite recently, Fladeand Koch {Ze(t. Elektrochm^ 
1912, xviiL, 3351 have attempted to .decide between the . 
oxygen and hydrogen theories of passivity as follows 
an active electrode is heated and means are taken to 
remove any hydrogen , given off* the mefal must become 
passive if the hydrogen theory is correct,, and active if the 
oxygen^ theory is valid. Further, if passive iron is heated 
in a vessel containing a. reducing gas which is neither 
hydrogen nor a compounds containing hydrogen, the metal 
must remain passive If .the hydrogen hypothesis applies, 
and must become active if the oxygen hypothesis is valid. 
It was found that an active iron electrode remained active 
on heating in a vacuum,, which speaks in favour of the 
oxygen theory. On the other band, iron .which had 
become passive by standing in air remained passive when 
heated in carbon monoxide, which appears to be contrary 
to the oxygen theory^: It was found, however, that beating 
in carbon monoxide also renders active iron passive* and the 
author maiofaioa.that the result of the second experiment 
is also compatible with the Oxide theory. With reference 
to the first experiment, the possibility of an objection to 
the effect that the metal after heating in a vacuum may 
still contain traces of hydrogen is foreseen* but Is not 
regarded as valid. ^ 

he Blanc's Views*— As Le Blanc "Was the first to put 
forward the reaction velocity theory of passivity, his views 
on the later developments of the, subject are naturally of 
interest. I cite them according to the latest edition of his 
“ Lehrbnch der Elektrochemie” (fifth edition, p. 283). 
Foerster *s suggestion that pure iron is the passive form 
and that it only becomes active in the presence of a 
catalyst is- apparently not accepted. It is assumed that- 
active iron sends out ions into the electrolyte, and that in 
the case of metals which tend to become passive these ions 
only combine very slowly with water, according to the 
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equation Ion * water ^ ion hydrate. On this account 

the concentration of free ionsat the electrode becomes so 
great, and therefore - the potential difference between 
electrode and solution becomes so considerable, that the 
discharge of anions or "of oxygen begins. This hypothesis 
of passivity is based on the observation that even when 
the ion concentration at the electrode is sufficiently large, 
polarisation occurs both at anode and cathode in many 
cases where it was not previously suspected (Le Blanc, 
Abhandlungen der Bunsen Gesellschaft t No. 3, 1910). In 
order to explain these facts, a difference between free and 
hydrated ions is postulated, and it is assumed that the 
hydration, and dehydration of ions is under certain cir- 
cumstances a relatively.slow process. It should be men- 
tioned that this assumption js due in ihe first instance to 
Foerster and Luther (Foerster, iIqc* «L,-p. 55), and was 
appHedby Foerster to account for the retaliation observed 
ih the discharge Of Fe" ions at an iron kathode. , It may 
further be added that Although the view that ions are more 
or less hydrated has met with wide acceptancer.tbere does 
not appear to be any independent evidence of the slow 
hydraticn which forms the basis of Le Blames: theory, of . 

: : ’K ’ J- , ' v’-” - - w 

\ \ Conclusion^ 

\ The more important phenomena of passivity have now 
been briefly discussed, and , the chief theories which have 
been pnt forward to explain these phenomena, have been, 
described. The mam object" of this paper is to afford, a 
rdsumd Of the present position of the subject, and it would 
be out of place in opening the discussion to attempt any 
detailed comparison of the relative merits of the different 
theories. This can be more profitably attempted when 
the various contributions to the discussion are available. 

In all probability, it will eventually be found that no one 
theory will serve to account for all the phenomena of pas- 
sivity. Thus both Le Blanc and Foerster, although in 
the main favouring other explanations, recognise that the 
formation of insoluble films on the electrodes plays a part 
in some cases of passivity. The hydrogen activation 
theory, which is perhaps most ip favour at the moment, is 
undoubtedly valid to some extent, as the effect of nascent 
hydrogen in restoring the activity of passive metals is 
beyond dispute, (According to Hittorf and Grave mole- 
cuiar hydrogen does not restore the activity of passive 
mfetals.) Whether iron entirely free from hydrogen is 
necessarily passive, as Foerster and Schmidt assume. 
Would, however, appear to be still open to discussion. In 
particular, the activating influence of the free halogens 
iodine in potassium iodide) is difficult to reconcile 
with this view, as it would appear that the metal in the 
abBence of hydrogen is capable under these circumstances 
of sending charged johs freely into solution, which is con-' 
trary to the theory. On the other hand, it should not be 
difficult to devise a plausible explanation of the sudden 
changes from the active to thepassive state and vice versa 
on the basis of the hydrogen activation theory* whereas 
these changes are difficult to reconcile with any of the. 
other theories- It is riot easy to understand, for instance, 
hqw such sudden changes could occur on the basts of < the. 

, ion hydration hypothesis favoured by Le Blanc. - : P 


Decomposition of Decabydroquinoline into Optical 
Isomers. — Bruno Veneziam.—Tbe structural formula of 
decahydroqninoline is analogous to that of decabydro-. 
riapbthol, each substance possessing two central carbon 
atoms and being asymmetrical. Decahy droquinoUnc being 
strongly basic can readily be split up into me two optical 
isomers by adding the calculated quantity of. d-bromo- 
camphosulphomc acid arid subjecting to fractional crystal- 
lisation, The bromocamphosulphonate of the 4 -isomer is 
much the less soluble in water. . The rotatory powers .are 
as follows 4 -Decahydroquinolme, [V}© m * rs8 ; Z-dcca- 
. hydroquinoline, Ja)n - -i*oa~*-*AtU.della Reale Accad. 
del Lincti, 1913, xxii. (iL] r No. 4. . 
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RECENT WORK IN INORGANIC CHEMISTRY.* 

- - By JAMES LEWIS HOWE. 

(Concluded from p. 839). 

Complex Compounds*— 'Pathos the most important work 
in iribrganic chemistry during the past year has been that 
of Werner in his development of inorganic stereoisomerism 
and optical isomerism, especially in the complex com- 
pounds, of cobalt. In th e Annalen (ccclxxxvi., x) he gives 
a complete review of his work on the stereoisomerism, of 
cobalt compounds, much of which has been published from 
time to time in the Berichie. - A few points in this" work 
may be noted. Dietbyleriediamine compounds having 
different radicles in the other two , places within the 

co-ordinated grmxp as j^Cb , give rise to what 

Werfcer calls ionisationrmekmeriam, * and furnish three 
isomers, accordingas the.negatiVe ipu Is A, B, or; C< In 
addition each of these isoraersmay exist - in both cis and, 
trans form, according as A arid B (or B and C, or A and 
:C) are on contiguous or opposite corners of the" funda- 
mental octahedron of the co-ordinated group. Thus there 
ate Six possible isomers, and in the case where A, B, and 
C represent NOa, Cl, arid SON, all sue have actually been 
prepared. Some considerable progress has been made 
toward the systematisation of the properties of these com- 
pounds^ For example, cis compounds generally ire more 
soluble than the irons isomers/ as is true of organic com- 
ounds ; the colour of a compound is far more influenced 
y an element or group within , the co-ordinated radical 
than by one outside ; the order in which different groups 
within the radical affect the colour is the following* the 
first named having least effect : — CN, CO ; NO a , en t NfH 3l 
NC$; SO3; OH a , p.NO, O-Acyl, OH; Cl* Br, I. fn 
various intramolecular reactions transformation of isomers 
often occurs, but the direct transformation of stereoisomers 
into each other is rare, and probably results -only from 
the .formation of intermediate products. Three types of 
these reactions iri Which rearrangement may take place are 
noticed:— One (Einlagerungsreaktipn) , in which NH$ or 
HaO enters the complex radical, forcing the ionisation , of 
group or atom of the complex, as— . ; ‘ , / , 

• ^ {^Po.rta).Br a r . - 

one (Verdrangungsreaktion), where NH$ pr H2Q passes oat 
of the complex an atom or group outside the radical taking 
its place, as— . , - 

Co «H S ).(N0 a ) 2 - NH 3 + (°^fco <#,) -NOa i ■ 

and a third ( Sabstitutionsreaktion) , wbere one negative 
atom or group is replaced by another- ; Inasmuch as the 
ordinary conception of replacement of atoms ox groups; 
according to which an atom passes out of the group and 
the substituting atom takes its place, is inadequate to 
account for the stereometric changes which occur, Werner, 
suggests a new theory. E'yery atom oir group iri the 
second sphere of a complex salt* that is outside the 
co-ordinated. group, is attracted by thecentral cobalt atom, • 
which seeks to draw the outside atom into the co-ordinated 
group. The direction of this attraction will depend, upon 
the constitution of the - complex ; at all events this 
attraction, will be stronger in some directions than in 
others. This will determine in what position the atom (or 
group) Will enter the complex^ On its entrance, die cobalt 
atom haying but six co-ordination valencies, some other 
atoni (or group) must leave the complex, arid it will be the 
one for which the cobalt atomhas (under the circnmsf ances) 
the least attraction, aud it may or may not be. the atom 
which previously 1 occupied the place: where .the newly 
entering atom has entered, Re-arrangements are thus not 
anomalous, but are founded on the ordinary course of the 

* journal of ihe.A mrtica# Chemical Society, xxxy. , No. a. 
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reaction . Werner suggests that the same idea is applicable 
to organic chemistry ,where such transformations ate fey 
no means infrequent* and in particular calls. attention to. 
its applicability to the Walden re-arrangement. 

One other class of products must be noted, which /ate 
. formed by direct addition to groups within the co-ordinated 
complex. I Such, for example, is the addition of a silver 
atom to the isothiocyanate group \ 

(|°N Co «*) *S a 0 6 +AgN 03 - ^ -Si' 

In such cases frequently the Silver atom is not removed on 
treatment with H Cl. This type of reaction is also exempli- 
fied by Kirmreuther’s sulphaminic acid derivatives of the 
.Chloroplatini tea described lastyear. 'W' 

. Werner has also developed the work begun the previous 
year on the optical Isomerism of- die cobalt complex (Btr^ 
xKv, t 3272, 3279 i xtv., i2r, 32S1, $287, 3^4^ Numerous 

compounds of the types ^Co enzj and have 

been prepared, and the racemic form split Into the, 
optical isomefs, most frequently by the Use of the bromo- 
camphorsalphonates. In many cases It is possible to 
go from one compound tb another without changing the 
character of the activity. The phenomenon ofmuta- 
rotation sometime? appears ; the chloronitro-compound 
Increases from a rotation of [«]d *=20° to a final, constant 
of 52 0 - Iri' other oases, as, with the chlorobromo -com- 
pounds, the rotation, decreases rapidly, and within an hour 
all activity has disappeared. Complexes were also prepared 
in which A and B in the above formulas are represented, 
by , a single bivalent group, as carbonate and oxalate. The 
two compounds showed an opposite activity from that of 
the dichloro compounds from which they were derived, the 
laevo-dichloro-compound giving a dextro-carbonato- and 
dextro-oxalato salt. The carbona to salts have a high rotation, 

‘ ^ • x * » trxr\ JTX . \ m P.1 . _L 




while the carbonatodithionate is [a] o « + 2l6 °» - a 
much greater difference than is usual for different salts 
of the same complex. While the carbonato salts go 
slowly over Into the racemic form the oxalato salts retain 
their activity even on boiling. Perhaps the most remark- 
able case of isomerism is that of the triethylenediamine 
compounds (Co en*) f where there are three identical 
bivalent .groups m the complex,, but which should exist in 
two non-superposable forms. Here the bromocamphor- 
sulphoiiates gave no assistance in resolving the isomers, 
but by adding sufficient silver tartrate to precipitate two 
of the three atoms of chlorine in (Co wi^J.Clj, the dextro- 
chlorotarttate crystallised out; and the laevo salt formed 
was recoverable from the mother-liquor. From these salts 
both forms of Optically active chlorides, bromides, and 
nitrates: were formed. The corresponding triethylenedi- 
amhte chromium racemates Could not be resolved by 
tartrates nor by bromocamphorsulpfeonates, but by using 
mtrocainphpr this was accomplished (Bet., xl\r., 865) . 
The rotation of the optical isomers of these chromium 
salts, was less than that of the cobalt salts, con- 
firming f what r had . already been > found regarding the 
dichloro-diethylenediamine salts of these two metals. A 
further development of this Work on inorganic optical 
isomerism is the preparation by Werner {Ibid., p. 1228) of 
the optical isomers of triethylenediamine 1 rhodium salts* 
Here the racemates could be split both by the tartrate and 
the nitrocampbbr method, and the isomers showed decided 
stability, it being possible to evaporate the solutions 
without decreasing their optical activity; How much 
the nature of this activity depends upon the special nature 
of the central atom is shown by the fact that while the 
rotation of the rhodium compounds is quite similar in 
amount to that of the corresponding chromium compounds, 
it is opposite in sign, those rhodium salts having the same 
composition and configuration as the dextro-chromium 
Balts, being Isevorotary. Werner was also able tOiprepare 
(lbid. f pi 433} by the tartrate method the laevorotatoryform 
qf tri-aa-dipyridyl iron chloride, bromide, and iodide. 


Th © rotation is very high. (in the neighbourhood of 500°), 
but falls rapidly awing to formation; of the racemate. It; 
thus appears that inorganic optical isomerism is not confined; 
to ethylenediamme compounds, nor to. the compounds of 
trivalent metals, since the iron in. the pyridyl compound 
is bivalent It should, however; be rioted, that in spite of 
the most brilliant confirmation of Werner’s theories by his 
work of the Iasttwo years* the whole co-ordination theory 
is: quite severely handled by Stewart in his ** Recent 
Advances in Physical and Inorganic Chemistry ” (1912, 
p. 160). V ^ , v"' \ :J 

In this connection attention may fee called to the work 
of Costachescu {Ann. ScienL Univ T y<*$sy, yii., 87, 132}, 
;who by action of pyridine oa ferrous, chloride obtains 
(FePy 4 )Cl2. ' Evaporated with ; HC 1 there is formed 
J?ea : 3^yHGl)Cl 6| .or with HBr, (Se^Py^pi^;: 

With {Cr{HaOJe)F 3 pyridine gives (dr J , "and' fey, 

elimination of , one \ pyridine, .the.;, aquofiuoride, , 
7 Py*v ' ’ ,_ v 

/ Cz F 5 \ . r The conductivity of both these compounds 

is aero, ias would theoretically be expected, and neither 
chromium nor fluorine is precipttable. By the further 
action of pyridine there were formed salts of the univalent 

radical which acted like a univalent metal. 

A study of the equilibrium between purpureo- and 
roseo-cobalt chlorides, — 7 V 


( CO Sfi3h) e, * +H * 0: 


{nh 3 ) 5 ) c V’ 


by Lamb and Marden (Journ. Am. Chern. Soc. f xxxiii., 
1873) shows that this is a monomolecular reaction, and 
apparently consists in the slow ionisation of the chlorine 
atom of the purpureo-complex, a water molecule taking its 
place. By analogy the same thing would be expected in 
the dissociation of an ordinary electrolyte. In the dry 
state the roseo-salts have a critical vapour pressure above 
which only a very slow loss of water occurs, but the 
• change does not appear to be reversible. 

A method of investigating residual valence for ammonia 
in ammoniates is given by Peters (Zeit. Anorg.Ckm., 
Ixxvii., 137), which consists in subjecting the dry salt to the 
action of a measured amount of ammonia in a eudio- 
meter, driving off the ammonia by a vacuum, and then 
re-saturating it. The results with nearly a hundred salts 
are tabulated, and the compounds are, in general, what 
would be expected from Werner’s theory, the number of 
ammonia molecules taken up being most frequently six or 
a multiple of six. In some cases the ammonia was 
evidently taken up by both cation and anion, but the 
distribution could not generally be determined. By this 
work an interesting line of study has been opened up. 
IngfeiHeri (Atti Accad. Fisiocrit. Sima, rgog, p. 6) has 
prepared by the action of quinoline on uranyi salts, 
'a series of complex salts of the general type, 
[(CgHyNjzHrOJ including the nitrate, sulphate, 
acetate, oxalate, sod tartrate, as well as double salts. By 
using aniline in the place of quinoline (Ibid., ign, 
p. 3), the sulphate,. acetate, and oxalate of the base, 
((C6H$NH)aUrOa], were obtained, as well as the com- 
pound, C5H5lSf.UrQ2.6H2O. In connection with complex 
salts mention should also be made of the continuation of 
Weinland’s work on the chroml-acetates (Zeit. Anarg. 
Chem lxxv., 293), where the complex cation contains 
three chromium atoms with six or less acetate groups, and 
OH; H a 0 , or NH 3 . More than a score of different types 
are described, though they seem , as yet not capable of 
systematisation. In studying, the ammoniates of cuprous- 
mercuric iodides, AnderIini{Gojsx. Chim. ItaL, fl.],xlii., 
321) has prepared CuHgl3.2NH 3 , CuHg2l 5 .3NH 3 , and 
CaHg2l5.4NH 3 , all of which are rather unstable, and 
become red on standing in the air. . « 

Ephraim (Ber., xlv., 1322) has made use of the 
ammoniates in his studies of <* Nebenvalenzen,” While 1 
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would be difficult to measure directly the force ’which 
holds. molecular: complexes together* it is possible to 
measure the 'energy which must be added to decompose 
them. . ” The : decomposition is dependent on , pressure, 
temperature, 'and the affinity which holds them together. 
If the pressure, is kept constant the temperature of decom- 
position is a direct function of the energy of formation. 
This, Ephraim has determined for a large series of 
ammoniatea Of the salts of bivalent metals, and finds that 
the decomposition temperature increases with the decrease 
in atomic volume, of the central (metallic) atom i indeed, 
the product of the cube root of the decomposition tem- 
perature (absolute) by the atomic volume of the central 
atom is approximately constant., The vapour pressure of 
the ammoniates can thus be approximately calculated from 
the atomic volume. The atomic volume is naturally not 
the only factor which controls the stability of the am- 
moniates. Thus no metal whose atomic volume is greater 
than fourteen can form a hexa-araraomate at ordinary 
temperature, and no atom except those of the alkaline 
earths can hold more than six ammonia groups ; the octa- 
ammoniates of these earths must have a special inter- 
pretation. The negative atom or group has also something 
of ^ determining influence, and the relation between the 
difference in influence of different negative groups (as 
CtBr) is constant for different metals.. Another class of 
complex salts which is being studied by Copaux (Zeit. 
Anorg . Chem., Ixxiv., 351) and Rosenheim (Ibid., Ixxv., 
141 ; lxxvii., 23a) as well as by Miolate, is the hetero-poly 
acids, containing WO3 and M0O3, Copaux .draws a 
distinction between what he considers the normal and the 
secondary basicity of these acids, a distinction which 
Rosenheim deems unnecessary, and which would, if 
logically carried out, demand that we should consider 
phosphoric; acid , normally; dibasic and secondarily tri- 
• basis* The free dodeka acids are represented by 
H ? EP/W 2 0^)6].28H 2 O; H8£Si(W 3 07)d .28H2O, and 

H 9 [B(Wa07)6] . 28 H 2 0 , which are isomorphous; the two 
former of these are metastable at ordinary temperature, 
and lose water passing into the 22-hydrate; Isomorphous 
molybdo-phosphoric and molybdo-silicic acids exist, the 
former also as a 22-hydrate. The 22 -hydrates are also 
isomorphous with each other. The only hydrate of meta- 
tungstic acid which Rosenheim could prepare was the 
X 2 -tungsto-aquo acid, Hx 0 [H 2 {W 2 0 7 ) 6 ]. 2 ?H 2 0 , though he 
considers the 28-hydrate probably cabbie of existence. 
This metatungstic acid is also isomorphous with the other 
22-hydrates. Prandtl has begun lxxiii., 223) the 

systematisation of the poly acids containing vanadic acid, 
which seem to, be derived from a hexa-vanadic acid, 
H4V6O17, whose salts can be made. The seleno-vanadates 
are derived from this acid with the addition of 4Se0 2 , or in 
, some cases 4H 2 Se0 3 , and also with a larger number of 
Se 0 2 molecules, probably with 5, 6, 8, 10, and 12 Se 0 2 . 
The NH4 and K salts of the last, dodeka-selenite, were 
obtained, and this seems to be the limiting compound; 
The. tungsto- and molybdo- vanadates seem also to be 
derivatives of the same hexa-vanadic acid. 

Finally, under the head of complex compounds mention 
must be made of further development of the work of 
Tscbugajew (Comptes Rendus, cliv n 33) on the platinum 
bases containing organic sulphides, and of Fritzmann 
(Zeit. Anorg . Ckem lxxiii., 239) on analogous selenium 
compounds. The * addition of dithioglycoldiethylether 
to potassium bromo-platinite gives L a grey salt, 
[ Pt.2 (C2H5 . S.C Ha. C H 2 . S. C 2 H s )] . PtBr 4 , a saltof the type 
of Magnus's salt. On warming this goes over into the 
monomeric form, FUC 2 H s .S.CH 2 .CH 2 .S. 0 2 Hs) ,Br 2 . Since 
the sulphide is bivalent, only the dr-form is possible, and 
no isomer ofthe monomeric form was found. With 
methyl (and other) selenides, three; isomers (with chloro- 
platinite) were found, , the cis- and the trans-fozms, 

(CH^Ie^^Cl a " d <CH 3) a |*>Pt^( GH ^ i , and, 
also the dimeric form corresponding to Magnus’s salt, 
[Pt((CH 3 ) 2 Se) 4 3 ,PtCI 4 . With diethyltrimetnylene di- 


seleriide only two isomers were formed, since here, where 
there are two selenium atoms in the same group, no trms-. 
form is possible. This corresponds, to the, case with 
ethylenediamine. Many other papers on complex com- 
pounds must be, passed over, but it is evident that this is 
to-day the most active field of investigation in inorganic 
chemistry. In the past, while many of these compounds 
were known, chemists had to pass them over with possibly 
an empiric formula. To-day, armed with all the modem 
refinements of research the chemist is beginning to bring 
order out of chaos. 

In conclusion, it may be noted that nothing further fia& 
been heard regarding canadium,. the new metal of the 
platinum group, supposed to have , been found in British 
Columbia. Nor have the efforts to confirm the results 7 
of Flint in splitting tellurium by hydrolysis had any 
positive outcome. : \ ^ . / . , j \ , . ■ 
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The Longevity of Microbes. 

« The numerous experiments of M. Trillat and of his 
pupils had already shown the mfluence of the presence of 
gaseous emanations in the aft on the longevity of microbes. 
It Is thus that M. Trillat has recognised that the impurities 
that are daily diffused in the atmosphere, and which pro- 
ceed from the decomposition of organic matters of animal 
oft vegetable origin, form an extremely favourable environ- 
ment for the longevity of certain infinitely small microbes. 
Newly exhaled breath, the emanations of the earth, the 
neighbourhood of bodies in a state of decomposition, are 
all sources of gaseous aliments for microbes. The experi- 
ments made by M. Trillat on the air of glaciers and air 
taken in the neighbourhood of habitations have clearly 
demonstrated this influence., M.; Trillat, in collaboration 
with M. Fouaseier, has continued this study which has 
been presented to the Academy of Sciences by M. Laverah. 
The two scholars have just shown that, the transport of, 
pathogenous microbes in the alt Is; effected especially by 
the damp which Contains, In an infinitesimal state, traces 
of gas- aliments, Moreover, it would Seem that the air 
when It fulfils certain conditions Of dampness, of chemical 
composition, of temperature, and of age of microbes* is 
capable of being fertilised dirrctly by the Contact of a 
microbian source. Up till now it was thought, according 
to numerous observations of the German scholar Flugge, 
that for microbes to be transported by the air it was 
necessary to project them into it by some mechanical 
action, such as pulverisation dr ahy other means, the effect 
of which would be to detach them from their support. 
Contrary to this notion, MM. Trillat and Fouassier have 
established experiments demonstratingthat when the super- ' 
position of certain factors takes place, the sowing of the 
air is performed in the same manner as that of n bouillon 
of culture, merely by the |>lay and movement of the in- 
visible vesicles, which constitute the humidity ; of .the air. 
In an infinitely feeble Volume of about one hundred thou-; 
aandth of a cubic millimetre, . these tiny drops axe unin- 
fluenced by the action of the force of gravity. They are 
always mobile under the influence of the least variation of 
temperature. All these results are of the greatest Interest 
for bacteriological science. MM. Trillat and Fouassier 
have shown how the contamination pi the air takes place 
in a closed and tranquil space, without the intervention of 
the presence of dust or of any mechanical means,as was 
believed up to the present time. 

The Multipucatton of Oysters. 

A naturalist of the Natural History Museum, M. Dantan, 
has shown that the greater number of breeding oysters can 
breed and produce from their, first year, . An oyster of 
twelve or thirteen months old, .measuring about 34 mm,, 
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produces about ohq hunted, thousand larva. Oysters Of 
two years ofage coatain.on an average two hundred and 
fifty thousand, and one of three years of age seven hundred 
and twenty-five thousand larva. In a paper presented to 
the Academy of Sciences by M* Edmond Perrier, director 
of the Museum; M. Danton. indicates that in oysters of 
one year tfie proportion of individuals that give, birth to 
female oysters is f very wash. It is only during the third 
year that oysters approach the normal, state of breeding* 
On the French oyster-beds, where the growth is in the 
beginning. very slOWi the reproduction does not begin from, 
the first year* As that appears to be the^ case Of pro- 
tandric hennaphrodism, while" the oyster is laying the 
greatest number of eggs , it is tbCmale sex. that pre- 
dominates. ti , - } !y ‘ ^ ", -v f- 

1 "^' ^ pEOLorircAfc ; 

C c Avemimportant communication has beenmadb thVthe 
Academyof Sciences by Prof*, ArmandGautier on the 
; presence of fluorine in the igneous reactions of the nucleus 
of the globe. Tbework of the eminent chemist explains a 
geological fact misunderstood up till now— theexistence Of 
. fluor me ih atl grounds of which it cbar acterises the direct 
or indirect igneous origtUr the virgin thermal springs, 
which are formed in the bosom of the igneous rocks, and 
hi. the eruptive or volcanic gases in which it had hot before 
been observed. At the present time, M. Armand Gautier 
has been able to establish the fact that fluorine forms a 
part of all old rocks, that it always remains in the state of 
fluorite, apatite, &c., as well as in .the waters that flow out 

- of t&se veins* From all times fluorine has thus come out 
of the terrestrial nucleus, and it stilt continues to be pro- 
duced, But up till now if had been impossible to realise 
this research in the eruptive gases for want of a method. 
M. Armand Gautier has succeeded in finding one and also 
m estimating it. In the month of August last, at an alti- 
tude of ipSo metres, at ihe mouth of the Volcano of, 
Vesuvius, he managed to collect the gas of the fumaroles. 
In it be noticed some fluorhydric acid. He also collected, 
not far from Voltera, in the Tuscany beds of Thoracic acid, 
gases issuing from the soil at i6o°, and likewise containing 
free fluorhydric acid. The condensed water that accom- 
panies these gases contains 372 mgrms. of fluorine. So 
then, Whether we examine -the old rocks, granites, or 
porphyries, the soils that proceed from them, the mineral 
waters that flow from them, or the eruptive gases, always 
and everywhere fluorine is present and characterises the 
igneous origin of these products. Fluorine,^ concludes 
Prof* Armand Gautier* for want of the means of ; following 
it - up, has remained up fill novrtbe great misunderstood 

geological and physiological, actor. ; 

The Temperature of Arc Lamps. 

M. Lummet has just concluded a series of experiments 
to see if really carbon tails like wider ; that is to say, if 

- the temperature of ebullition increases when the pressure 

- augments. According to M- V*olIe,the temperature ol 
the electric arc, in the crater, is the temperature of the 
volatilisation of carbon* The. temperature of die crater of 
the positive Carbon may be estimated at 4000°, that of 
the negative being from 6bo° to 7O0 0 lower. - If the tem- 
perature depends upon the pressure it would be possible by 
increasing this latter to augment the. temperature of the 
arc far beyond the present temperatures. The quantity of 
light produced would also be greater. The experiments 
undertaken by M. Lummet seem to prove that it will he 
possible to arrive at a greater luminous intensity. 

Salt Increases the Fertility of the Soil. 

Sea-salt seems to play a rather important r6U in the' 
development of plants. . M. Armand Gautier explains its 
fertilising properties by the fact that chloride of sodium 
favours the solubilisation of potasaic felspars. M> Andre, 
in whose name the paper on the subject is presented to 
V thp Academy, adds that carbonate of calcium and sulphate 


of ammonium do the same. They favour the dissolution 
in water of the felspars, and of pbtassic salts, which con* 
stitute tbemineral aliment of plants. 

. \ ; - Rapium and Plants. , ' 

Recent experiments made in Bohemia and France haye 
led learned men to think that this precious metal, which in 
a pure state is worth from 700,000 to 800,000 francs per 
grm. , might renovate methods of cultivation. . The; radios 
active properties mixed with themanpre seems to serve as 
a stimulant and to push on the vegetation, giving it ftf the 
same time a greater Vigour. A great number of experi- 
ments made, as well for market-gardening :.»s for the 
cultivation of wheat, corn, and beet-root, have shown this 
marvellous actiqnof radium on plants'. Other experinwu te, , 
consisting Inthe judicious use ofradio-active manurcs in 
the cultivation of the vine, have had the eflect of protecting 
the vineyards against cryptpgamic diseases. Lastly, , 
quite lately, in a paper presented to tbe Academy of 
Sciences by M. Maquqnne, Professor kt ; th£ Natural 
History Museum, M. Stocklasa, of the University of 
Prague* announces that, according to his , personal ■ , re- 
searches, the radiation and emanation of radnim exercise 
a favourable action on a certain number of microbian 
species that are of interest, to agriculture, especially those 
that directly fix the nitrogen of the air and those that trans- 
form the complex nitrogenised matters into ammonia. It; 
would then seem that the emanation of radium contributes 
to the increase of the natural fertility of the soil by, 
augmenting its richness in assimilable nitrogen. ; , ; { 


PROCEEDINGS OF SOCIETIES. 

. SOCIETY OF PUBLIC ANALYSTS AND 
OTHER ANALYTICAL . CHEMISTS, 
Ordinary Muting! Novmber ^ih^ tg^, r '\* 

Mr. Leontaro Aschbutt, President, in the Chair* 

Messrs. Charles William Birch, Ulick Richardson Evans, 
and Harold Warren Gill were, elected .raepahers of the 
Society* - - - , .rV s 

Certificates were read for. the r first time in favour of 
Messrs. Alan Milsom Bailey, Lanhill* Chippenham, 
Wilts; Arthur Leslie Barton, 80, Hotham Road, Putney 
Common, S.W.; Thomas Sidney Haines, 24, Woodfield 
Avenue, Ealing ; and Arthur George Abraham Miller, l, 
Pretoria Terrace, Waltham Cross, Herts. 

Certificates were read for the second time in favour of 
Messrs. John Joseph Eastick and J. F. Millar. 

The followingpapers were read and discussed . 

M Preparation of Rubber for Analysis,” By L. 
ARCHBUTT. ■ : • . ' . ; 

The author exhibited a machine for grinding rubber 
samples and gave some results showing the effect of 
grinding upon the analytical figures obtained in the 
analysis of rubber. 

Other matters of interest in connection with rubber 
analysis were also discussed. - 

“ Examination oj Commercial Gelatins in reference to 
their Suitability for Paper -making,” By R. W. Sindall 
and W. Bacon. ' , 

Various analytical details of the chemical constituents 
together with the determination of viscosity and tenacity 
were dealt with, and more particularly the relation of such 
physical factors to the actual sizing operations as carried 
out in the mill. 

“ Properties of some Chlor hydrocarbons and their Uses 
in Chemical Analysis (Part I.). By L. Go Wing - 
Scopes. 

The author gives the latest figures for the physical pro- 
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formula" CiyH^OibLHGifJHaO; If the chlorine is * 
estimated yol a metrically in thie anhydrous residue it fs 
found that the formula of the chlorhydrate is undoubtedly 
CiyHiyOaN^HOUand Dott’s formula containing C34 is not 
correct. ; The , depress&n of the freezing-point of the ’ 
drbetizoyl ether indicates that 'the formula of apomprphine ! 
is. the simple formula C17H17O2N. 

Kew Derivatives of r Axoxybenzene.— Bruno Valori. 
—Minin’s £-nitroazoxy benzene gives with nitric acid £-di- 
nitroazoxy benzene. while with bromine a 2-mtrO'4*bromo 
derivative is obtained. A dibromo derivative can be, pre- . 
pared by allowing bromine to act upon this substance in a 
closed tube in presence of a catalyst) such, as iron filings. 
Concentrated sulphuric acid with dibromoazoxy benzene 
gives dibromoazobenzene, from which the origioaidibramo- 
azoxy compound can be regenerated by oxidation with 
hydrogen peroxide in acetic solution*;:, Trtbrombazo^ 
benzene, can he obtained by the action of bromine on 
dibromoazobenzene. ' ^ 

_ < v MISCELLANEOUS. ' A. 

,, Institute of Chemistry r . W. P. ©reaper, fe.LC.^ 
Will deliver the Second Lecture oh/‘ TheResearch Chemist 
In ' the Works, with special reference to the Textile 
. Industry,” on Wednesday, November 26th at 8 p.m., at 
the Imperial College; of Science and Technology, South 
Kensington, WV ; Prof. Raphael Meldola, D.Sc., F.R.S., 

, President, In the Chair* . V,'-_ if, ^ 

Lawes and Gilbert Centenary Fund,— It is proposed^ 
to erect at Rothamsted a Commemoration Laboratory to 
celebrate the centenary of the birth of Sir John Lawes in 
1814 and of Sir Henry Gilbert in 18x7. A snra of ;£x2,ooo 
is required for the purpose, but it is understood that if one- 
half, of this amount can be raised by subscription, the 
other half wiU be forthcoming in the form of a grant. An 
appeal is therefore being issued for the sum of ^6000. 
Subscriptions should be sent to the Secretary, The 
Rothamsted Experimental Station, Harpenden, cheques 
being crossed Robarts, Lubbock, and Co. 

New Catalogue. — Messrs. A* Gallenkamp and Co, f 
Ltd,, of 19^-21, Sun Street, Finsbury Square, E.C., have 
sent a copy of their new catalogue, containing amongst 
other pieces of apparatus, many recent forms of calori- 
meters, COa recorders, Haldane's apparatus for the 
analysis qf air in workshops and mine gases, &c. Much 
space is also given to tbe various forms of pyrometers that 
have recently been introduced, particularly the beautiful 
instruments devised by Prof* Fery, The firm is to be com- 
mended for their enterprise in fully illustrating and 
describing the many novel devices that have recently been 
placed at the service* of chemical and physical science. 


A SELECTION EROM 

MACMILLAN’S STANDARD BOOKS 
ON CHEMISTRY, 

Fifth Edition, Completely Revised., Vol. II. 

A Treatise on Chemistry. 

By the Right, Hon. 9 ii H* E* BOSGOE/ F.R.S., 

- and C* SCHORLEMMER, F.R.S. 8vo. 

Vol. II. The Metal*.— Fifth Edition, completely revised by the 
, < / Light Hon. Sir Hbusy Roscob, F.R.S. and others., Bvo. 
Ms* net. ' ' 1 

' ■ PREVIOUSLY PUBLISHED. 

Vol. 1 . The Hon-metalUc Element*.— Fourth Edition, com- 
, . pletelyi revised by the, Right, Hon.. Sir H*nrY' Roscob, 
Assisted byT>i%J. CVCAls. .8Vfc? 81** net. .. 

Vol. III. Organic Chemistry, The Chemtotryorthe 
Hydrocarbons and thslr oeriystlveb.^Part II*y fa 
; Part HI., 18 *. 'v ?wt IV., Ms. ? Part Vt .,% la . t s ; 

Fifth Edition.'; Entirely Re-written and; Enlarged^ 


iiiiiiirci'i’ 


; . MEETINGS FORJTHE WEEK. 

Wednesday, a6th.— Royal Society of Arts, 8. n Zoological Gardens,” 
by F. Chalmers Mitchell, D .Sc./F.R.S. 

Thursday, 27th . — Royal Society, “Method of Measuring the Pres- 
sure produced in the Detonation of High Ex- 
plosives or by the Impact of Bullets,” oy B. 
r Hopkinson. “ Gravitation Instability and the 
Nebular Hypothesis,” by J H, Jeans. “ Difhac- 
tion of Light by Particles Comparable with the 
Wave-length,” by B. A. Keen and A, W. Porter. 
“The Colour of Zircons, and its Radio-active 
Origin,” by, R. J. Strutt. 11 Influence of the Con- 
stituents of the Crystal on the Form o£ the 
Spectrum in the X-Ray Spectrometer,” by W, H. 
Bragg. “ Analysis of Crystals by the X-Ray 
Spectrometer,” by W. Lr, Bragg. * 

Chadwick Public Lectures, 5. t Hartley University 

College, Southampton). “ Military Hygiene, the 
History of Pnysical Efficiency in the Army,” by 
Surgeon-Gen. G. T. H , Evatt, C.B. .. 

Friday, aSth.— Physical r 5. “Expansion of Silica "byH.L. Callendar. 

“Thermal Expansion of Mercury and Fused Silica,” 
by F. J. Harlow. “ Experimental Method for the 
Production of Vibrations on Strings.” by J, A. 

.. . ^ Fleming, Exhibition of a Double-fibre String 

Galvanometer, by W. Aptborpe* 


Analysis of Oils, Fat*, and Waxes* 

-By the lAteDr.J* XaEVKOWITSCH, MJWF.LC. 
Consulting and Analytical Chemist and Chemical 
Engineer. Fifth Edition, entirely Re-written and 
‘Enlarged. In Three Vols. Vol. I. Illustrated. 
- Med. 8vo. 25 s. net. 

CHEMICAL ENGINEERING.-*' It is quite indispensable to 
the. worker in oils, fats, 2nd waxes.’* 

CHEMISTRY of the PROTEIDS. By 

0 U 8 TAV MANNj M.D., B.Se. Based on Pro- 
lessor Otto Cohnheim’s “ Chwnie der Eiweiss- 
korper.” 8vo. 15 s. net. 

HISTORY of CHEMISTRY from the 

EARLIEST TIMES to the PRESENT DAY 
By Professor ERNST von MEYER,. Ph.D. 

. : Translated by G. McGowan,: Ph. 0 . Third Edi- 
tion, with variona additions and alterations; 8vo. 

, 176 * het, ' />,r. ■ - 

THEORETICi.lt CHEMISTRY. By Prof. 
WALTER NERH8T, Ph.D. Revised In accord- 
ance with the Sixth German Edition by H. T* 
Tigard, Magdalen College, Oxford. 8vo. A 5 a.net. 

SCIENTIFIC F0UHD4TI0HS of ANA- 
LYTICAL CHEMISTRY. By Prof* WILHELM 
OSTWALD, Ph.D. Translated by G. McGowan, 
Ph.D. Third Edition. Crown 8vo. 6s* net. 

PRINCIPLES of INORGANIC CHEMIS- 
TRY. By Professor WILHELM OSTWALD. 
Translated by A. Findlay, , D.So. Third Edition. 
8vo. 18 s* net. 

OUTLINES of GENERAL CHEMISTRY. 
By Professor WILHELM OSTWALD* Third 
Edition. ' Translated by W* W. Taylor, M.A., 
D.Sc. 8vo* 17 s.net. 

INTRODUCTION to PHYSICAL CHEMIS- 
TRY. By Professor JAMES WALKER, F.R.S. 
Sixth Edition. 8vo. 10 s. net. 

GASES of the ATMOSPHERE : The His- 

tory of their Discovery. By Sir WILLIAM 
RAMSAY, K.C.B., F.R.S. Third Edition.. Extra 
crown 8vo. 6*. net. 

The EXPERIMENTAL STUDY of CASES. 
By Dr. MORRIS W. TRAVERS, F.R.S. With 
Introduction by Sir William Ramsay, K.C.B. 
8vo. 10s. net. 

ESSAYS in HISTORICAL CHEMISTRY. 

By Sit EDWARD THORPE, C.B., LL.D., 
F.R.S. Third Edition. 8vo. 12 s. net. 

MACMILLAN & CO., Ltd., LONDON. 
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ANODIC AND CATHODIC RETARDATION 
PHENOMENA AND THEIR BEARING UPON THE 
THEORY OF PASS 1 VITY>': 

By G. GRUBE (Dresden). 

There used to be a general tendency to assume that both 
the formation of metallic ions in the ahodic dissolution of 
a metal and the transition from the ionic into the metallic 
State in cathodic deposition were precedes which took 
"‘place at a practically infinite velocity. On that view a 
metallic anode, immersed in a solution of one of its salts, , 
should with anodic polarisation pass into solution as soon 
as the equilibrium potential was slightly exceeded which 
* the respective electrodepossessed in that solution. . \ Some 
-risein the potential above the equilibrium value, and thus 
: some, polarisation , was to beexpected only in so far as it 
would be demanded; according to the formula of Nernst, 
by an increase in the concentration in the immediate 
neighbourhood of the, anode. In cases where .a higher , 
polarisation was noticed, such that potentials were attained 
„ which permitted of: an evolution of oxygen simultaneous 
with the dissolution of the metal, or merely of an evolution 
of oxygen unaccompanied by a formation of metallic ions, 

, the cause of this “ passivity ” was frequently ascribed, with 
Faraday; to the formation of a film of oxide bn the 
electrode. It was the great merit of M. Le Blanc to have 
pointed out that, with certain metals, the passivity finds 
. its .explanation ra the circumstance that these metals emit 
thbirl ions of lowest valency into the solution at a greatly 
restricted velocity {Zeit. EUctrockem 1900, vi.,472; 
u Lehrbuch der Elektrochemie,” 1903, 3rdedition, p. 337). 

Since now it is a fact that, in the case of one and the 
same metal which can be rendered passive, the formation 
of cations takes place at a much more rapid rate when it Is 
in the active state than when in the passive state, we have 
to ask ourselves how these great variations in the velocity 
of reaction can arise. There were two possible explana- 
tions : either we suppose the rate of formation of ions in 
the active state to be characteristic of the metal— in that 
case the retardation of the velocity of reaction in the 
; passive state had to be attributed to the effect of a negative 
retarding catalyst; or we assume the passive state of 
metals (which can be passivated)' to be the normal state- 
in that case the marked acceleration in the, formation of the 
ions in the active state could only be due to the effect of 
some accelerating catalyst. Both these possibilities have 
„ been taken into , consideration. W. Mutbmann and 
Fratinberger , (Sitzber. Bayer. Akad. Wissensch., 1907, 
xxxivv, 201), as well asFredenhagerr {Zeit. Physik. Chem. r 
- 1903, xliii., 1; Zeit. Elektrachem 19 05, xi., 857 ; Zeit. 
PhyUk. Ckem^j§ 6 $> Ixiii., iY suggested that a solid solu- j 
tion of oxygen is fbrmed on the surface of the metal (which 
can be rendered passive) when it is anodically polarised or 
treated with oxidising agents,, and that this fact causes the 
retardation in the emission of ions. F. Foerster {Abhand- 
lungen Bunsen-Ges., I909, No. a), on the other hand, 
advocated that the: passive state was normal for certain 
metals, and that the accelerated formation of cations from 
, these metals in the active state was due, to the hydrogen 
adsorbed by the metallic surface. Foerster was led to this 
view by the observation, which he and others had £re- 
quently made, that whenever iron become active? hydrogen 
was liberated at it. L It was.further known: that iron, from 

* Communication from the Laboratory for Phyalcal Chetnistry and 
Electrochemistiy of the Technical High School. Dresden. (Translated 
from the German). Contribution to the General Discussion on “The 
Passivity of Metals rt held before the Faraday Society, Nov, za, 1913, 


which hydrogen had once been evolved, could take up 
smail quantities of hydrogen, and would thereby change its 
properties in. the sense, that it became highly reactive 
chemically. The potential of an iron electrode? cathodic- 
ally polarised with hydrogen, against normal ferrous sul- 
phate also shows less noble values than would correspond 
to the equilibrium of pure iron with regard to that solution 
( Abhandlungen Bunsen-Ges 1909, No. 2, p. 9). The hypo- 
thesis hence appears plausible that it is hydrogen which 
catalytically accelerates the emission of ions from the 
iron. It will be understood that, like Le Blanc, Foerster 
finds the cause of the passive state in a diminution of the 
rate of cation formation. It Is a consequence of , the 
strongly retarded formation of ions from metals which can 
be passivated, that these metals, when anodically polarised, 
easily assume ; potentials -which correspond to a weak 
charge of the electrode with oxygen. This oxygen, which 
in the first instance is a consequence > of the passivity, will 
in its turn be ahle. to impede still more the In itself retarded 
process of ion-formation at. the anode, and will thus lead 
to a further rise of the anodepotential 4 this potential will 
finally attain values such that oxygen liberation sets in at 
the anode ;in addition to the : formation of metallic ions, 
and that this oxygen liberation may claim the main share 
of the polaris&ting current. A complete cessation of the 
formation of metallic ions owing to the impeding action 
of the oxygen charge is, however, rare. There will thus 
be a possibility that the cations emitted from the anode at 
small rate will combine with the oxygen taken up by the 
anode surface to oxidic precipitates which, like the oxygen 
charge, must be regarded as a secondary consequence of 
the passive properties of the anode metal, not as their 
■ cause. ' ■ , 

That the fundamental view of the theory of passivity of 
Le Blanc as J ust outlined, is correct, that is to say, that ' 
both anodic dissolution of a: metal and cathodic deposition 
of a metal may be retarded phenomenoha, has within 
recent years been established by many ; experimental 
researches (cf . e.g., M. Le Blanc and M. G. Levi, Annal. 
d. Physik. (Boltzmann ' Festschrift^ 1904,- p. 183 ; 

F Foerster, Abhandl. Bunsen-Ges. t : 1909, No. 2; M. Le 
Blanc, Ibid., 1909, No. 3 ; A, Schweitzer, Zeit. Elektro - *■ 
chem ., igog, *v., 602 ; Rw Schildbach,, Ibid., 19x0, xvi., 
967; H. G.. Byers, Jpurny A&. Cbm. Soc. t 1908, xxx., 
1718; E. P. Schoch, Trans. Am. Electrochent. Sot., 1908, 
xiv., 99 ; E. P. Schoch and C. P. Randolph, yourn. Phys. 
CheM., 1910, Xiy., 719, &c.). / : ' 

It would lead us too far to discuss the results of all 
these researches. I will content myself with dealing with 
the second part of F oerstef’s passivity theory, according 
to which the small velocity of reaction marking the anodic 
dissolution and the cathodic deposition bf passive metals, 
does not alone suffice to focus the whole domain of 
activation and passivation, and that we are hence forced 
to assume a co-operation of positive and negative catalysts 
on the electrode, The . following important question thus 
suggests itself as concerning the problem of passivity : - In 
how far is the velocity of reaction, and hence the variation 
of the potential in anodic and cathodic processes, influenced 
catalytically by the occurrence of small ; quantities of 
foreign substances on.the surface of the electrode ? 

I should like now to place before you some experimental 
researches which F. Foerster and his pupils have under- 
taken; within the past few years in order to answer that 
question. In the first instance I propose to dwell, upon 
the retardation observed. in the emission and deposition of 
metallic cations; I shall afterwards touch upon the 
retardation phenomena which occur in the discharge of 
anions. \ ' " * ' -- - ’ , ' 

Le B\mc {Abkandl. Bunsen-Ges. \ 1909, No i 3} qri the , 
one hand, and F. Foerster and his -pupils oh the other 
{Ibid., xgog, No. 2 ; A. Schweitzer, Zeit. Elekirorkem. % 
1909, xv., 602 ; R. Schildbach, Ibid., 1910, xvi., 967), had 
found that the. cathodic deposition of the metals of the 
iron group takes place at a diminished rate, This process 
now, as F, Foerster has demonstrated in conjunction with 
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W. Treadwell, jun., and W. von Escher, may undergo a 
further retardation when there are also present small 
quantities of zinc on the surface of the cathodically 
deposited iron* metal. " 

The experiments of W. Treadwell ( u Dissertation,” 
Zurich, 1909 : cp* also F. Foerster, Zeit. Elektrochem., 
xgti, xvii„ 883) were undertaken in order to inquire into 
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is in excess* yield a deposit in which zinc predominates ; 
this is so at all the current densities at which any metallic 
deposits can be secured. The cathode potential assumes 
during the electrolysis values which come up very close to 
those ot a pure solution of zinc sulphate at corresponding 
current densities. Fig. 1 exemplifies the results of a series of 
experiments conducted at 18° with a solution which was 
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the fact which had almost at the same time been 
established by E. P. Schoch and A. Hirsch (Joum. Am. 
Ckem. Soc 1907, xxix., 314), that from a solution which 
contains in addition to an excess of nickel sulphate some 
zinc sulphate, cathode deposits may be obtained at ordinary 
temperature which will be decidedly richer in zinc than in 
nickel, Treadwell’s results were the following : — At 
ordinary temperature solutions, in which the nickel sulphate 


0*5 N as regards the zinc sulphate and the nickel sulphate, 
and o*ox N as regards the sulphuric acid. The percentage 
of nickel in the cathode deposit, the cathodic current- 
efficiency, and the variation of the cathode potential with 
the current density are plotted in the diagram. It will be 
seen that the nickel percentage is very low even at small 
current density ; the percentage decreases to a minimum* 
and rises very slowly afterwards. The current efficiency 
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also rises with increasing current density, from 90 per cent 
to 95 per cent-at high density ; thus little current is spent 
in the generation of hydrogen. - 

The same solution yields essentially different results at 
&o°, however, as the experiments plotted in Fig. 2 will 
show. In this case the deposits, as long as the current 
density is kept low, are rich in nickel, and resemble nickel 
in appearance. When the current density is raised, the 
nickel percentage of the deposit falls off, very rapidly at 
first, more slowly afterwards. The deposition of the alloy 
rich in Ni takes place at potentials at which, in the absence 
of zinc, the solution would have thrown down nickel only. 
When, however, with increased current density, the Ni 
percentage of the deposit is lowered and the alloys 
become richer in Zn , the cathode potential likewise rises 
suddenly to values approaching that required for the 
deposition of zinc. . The current efficiency curve takes a 
similar trend. At low current density the efficiency 
remains below 20 percent ; the current is mainly spent in 
liberating hydrogen, therefore. When the cathode potential 
jumps up to that of base metals, with increasing current 
density, the current efficiency also rises rapidly. 

Thu retardation phenomena occurring in the electrolysis 
pi solutions containing zinc sulphate and ferrous sulphate 



are somewhat more pronounced still, as W. von Bscher has 
shbwn ( c * Dissertation,” Dresden, 1912). It we start from 
solutions which are equally concentrated as to zinc and 
iron, the alloys debited* hot only at ordinary temperature, 
but also at 90°, at very small current density, consist pre- 
dominantly of zinc. To obtain alloys rich in iron, at low 
current densities and high temperatures, is only possible 
when there is a decided excess of ferrous sulphate over the 
zinc sulphate. Fig. 3 exemplifies an experiment con- 
ducted at 90°; the solution was o -or N acid, and the ratio of 
Fe to Zn was 9 : 1*5. Although the temperature was high , 
it will be recognised the transition from deposits rich in Fe 
to deposits rich in Zn took place already at very low cur- 
rent density. The deposit potentials were, for the alloys rich 
in irbn, those which {as resulted from special experiments) 
were required for the deposition of pure iron from solutions 
of ferrous sulphate of equal concentration. When, how- 
ever, at higher current densities the transition-point to the 
deposits consistihgesseutially qf zinc had been passed, the 
cathode potential assumed the value corresponding to pure 
zinc. The current efficiency was somewhat below 90 percent 


at low current density, and a little above that value at high 
current density. Further experiments made at the same 
temperature (90°) showed that when the ratio Fe : Zn was 
varied in favour of iron, the transition -point from pre- 
dominantly iron deposits to zinc deposits was shifted into 
the region of higher current density. In one series of 
measurements,, in which the concentration ratio was 
Fe; Zn„*= 9 : 0*63, but which otherwise agreed with the 
former, the transition occurred only at the density 0*035 or 
0*046 amp./cm. 8 . On the other hand, any lowering of the 
temperature or an increase in the zinc concentration 
shifted the transition into the region' of low, current 
density or suppressed it altogether, the deposits remaining 
rich in zinc at all the current densities. The concentra- 
tion of the hydrogen ions also has an infinence upon the 
transition. In a solution of 0*01 N acidity and a con- 
centration ratio Fe : Zn ** 9 : x, the transition was observed 
at the current density 0*022 amp./cm. 8 at 90°; in a neutral 
solution of the same concentration, however, the deposits 
were poor in zinc up to current densities of 0*046 amp. /cm. 8 . 
In this latter case the transition did not take place there- 
fore. It could be produced, however, also in neutral solu- , 
tions by raising the zinc concentration. With the con- 
centration ratio Fe ; Zn *+ 9: 1*5, the transition 
was observed at go 0 , in neutral solution, between the 
current densities 0*020 and 0*025 amp./cm. 8 . The zinc 
proportion of the cathode deposit, at which transition 
occurred, was 11 per cent, however, whilst 5 per cent 
sufficed with o*oi N acidity to raise the potential to the, 
value necessary for the zinc preponderance. The transi- 
tion was thus more easily realised in the latter case, which 
is further indicated by the circumstance that a current 
density of o*oio amp./cm. 8 was sufficient. 

(To be continued). - 

ON THE ORIGIN OF SOLAR ELECTRICITY.* 

By J. A. HARKER, D.Sc., F.R.S. 

More than twenty years ago, in his presidential address 
to the Physics Section of the British Association at Edin- 
burgh, when . discussing . solar phenomena, Professor 
Schuster (Brit. Assoc . Report , 1892, p. 635) said: — 

“ May not the periodicity of sun-spots arid the connection 
between two such dissimilar phenomena as spots on the 
sun and magnetic disturbances on the earth be due to a 
periodically recurring increase in the electric conductivity 
of the parts of space surrounding the sun ? ” 

Professor Hale ( Proc . Roy. Inst., xix., 621), in his 
Royal Institution lecture in 1909 on “ Solar Vortices and 
Magnetic Fields,’* described the methods by which he had 
detected within the vortices, shown by the- spectrohelio- 
graph to be present in sun-spots, magnetic fields of con- 
siderable strength, In discussing the probable origin of 
these fields, Hale says t — 

u We know from Rowland’s experiment that the rapid 
revolution of an electrically charged body will produce a 
magnetic field. Thus if a sufficient number of electrically 
charged particles were set into rapid revolution by the solar 
vortices, a magnetic field should result. What warrant 
have We for assuming the existence of charged particles in 
the sun?” 

Some experiments made at the National Physical 
Laboratory during the past two years by Dr, G. W. C; 
Kaye (see Note 1) and the writer on the emission of 
electricity from hot bodies seem to have a distinct bearing 
on these problems. The application to cosmiqal pheno- 
mena of some deductions from these and a few hitherto 
unpublished further experiments forms the subject of the 
present paper. 

It may be well briefly to recapitulate here the results 


* From Monthly Notices of the Royal, Astronomical Society, lxxxiii. 
No. 8. 
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attained. The first experimentsdealt with the electric 
conductivity of the space inside a carbon- tube resistance 
furnace heated by alternating current. A pair of small 
insulated exploring, electrodes of carbon projected into the ! 
furnace at opposite ends,, and were connected with a | 
battery of a few volts and a suitable current-measurer. It | 
was found that, as the furnace was gradually heated from j 
room-temperature, the resistance of the interior space 
remained practically infinite until a temperature of about 
1400° C„ was reached, when the resistance commenced to 
fall rapidly. The curve showing the current between the 
two exploring electrodes was exponential in character. .. 
w It was further found that, oii removing the hattery, and , 
therefore in complete absence of ail applied potential, a 
. transient electric current could be obtained by keeping one . 
of the electrodes in a fixed position in' the furnace, and 
heating or cooling the other by _ moving ft in or out of the 
hoi region. The direction of the current indicated a 
negative {Note 2) emission , from .the hotter to the colder 
surface across the gap {Note 3). < 1 * ' * 7 ; 

. -ionisation currents op to about 3 amperes - at over 3 
vohs werp thus obtained from a quite small apparatus, 
having a working electrode-area , of only a few square 
centimetres'. : If both electrodes are kept stationary in the 
furnace, andone is maintained permanently hot, and the 
other, by means of water-cooling, kept at a much lower 
temperature, continuous currents, of the order of' ah 
ampfere can be obtained .Without the application ;of any 
potential.^ s 7 / ; 

In a later form of the experiment a thin rod of carbon 
/ about 15 cm. in length vpas heated to a veryhigh tern- 
perature by low-voltage alternating current j an ionisation 
current of over 34 umpires was emitted by the surface of 
the rod to a comparatively cool insulated carbon tube 
surrounding it, the current-density in this case exceeding 
O’lampere per sq. cm -at atmospheric pressure. 

The Current appears to be associated with the emission 
from the hot carbon surface of negatively charged par- 
ticles. As all the experiments were made at atmospheric 
pressure. It would seem that these particles must consist 
almost entirely of sputtered matter i and that u corpuscles,” 
whose unencumbered range at such pressures would- be 
extremely small, do not here play the great part in the 
’ phenomena they do in high vacua- The evidence to hand 
: m support of this view is discussed in the two. memoirs 
-referred to. l - ' . ; ; ' 

In view of the interest of these results obtained with 
carbon, preliminary experiments on the volatilisation and 
.electric emissivity of a number of metals were made, 
mostly in nitrogen, at pressures frond a few millimetres 
upwards. The metals were heated by alternating current, 
and rto applied potential was employed.: It was found 
that positive electricity was emitted at temperatures from 
J iooo° to i400 a C. With those metals which melt within 
this range, a sudden and marked increase m the positive 
current occurred at the fiquefying-point. J 

At higher temperatures negative electricity predomi- 
nates, and its quantity increases rapidly with the tem- 
perature. With, strips of pure iridium, meltmghetween 
2300° and 2409° C., which was the metal found to give by 
far the largest emission, the negative current attained 
nearly i-ioth of an ampere at the melting-point, the 
radiating surface, being approximately 4. sq.cm. With 
iron transformer -plate melting at about 1500° C, f : a large 
emissivity was often obtained, but with this, metal it was 
found impossible to repeat any given set of conditions 
sufficiently accurately to obtain even approximately iden- 
tical results in successive experiments. The negative 
currents appear to be always associated with considerable 
sputtering of the metal, and are probably a consequence of 
, some reaction between thfe metallic surface and the sur- 
rounding gas. With carbon the nature, “and to some 
extent also the pressure, of the gaseous atmosphere sur- 
rounding the radiating material exerted an Influence on the 
emissivity at the higher temperatures, and with the 
;iaetiuU/Ute temperature at which the positive emission 
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changed sign seemed to be greatly influenced by the 
presence or absence of minute quantities of impurity in 
the nitrogen atmosphere surrounding the specimen. 

From these experiments, -and from the known facts' re-, 
garding the emissions from other materials such as 
refractory oxides, it would appear that most substances 
capable of withstanding a high temperature emit electricity 
when strongly heated , and that their emissivity when once 
established increases rapidly with rise of temperature * 

It was obvious from all the experiments that the electric 
conductivity inside a hot carbon-tube furnace, as evi- 
denced by the ionisation currents produced,' was very 
large, and it is of interest to compare the gaseous con- 
ductivity thus manifested with other examples. * 

A bard Rontgen-ray tube has an apparent resistance of 
megohms. A quarts mercury-lamp of the usual type has 
a resistance when running of the order of 50 ohms. , In 
many of these experiments, even with quite small furnaces, 
the gaseous resistance was measured to be less than x ohm 
at temperatures above 200o a C. ; while in one case in, a 
large furnace, where the temperature was pushed /to over 
3000° C., the apparent resistance fell to microhms, or at 
any rate to something comparable with that of the 
graphite rods and of the copper cables forming the rest of 
the electric circuit. This would mean that the conductivity 
of the ionised space was of; the same order as if it were 
filled with mercury or a liquid electrolyte* : 

In none of the emission experiments either on carbon or 
metals up to their melting-point was there any evidence 
of discontinuity in the law of rapid increase in emissivity 
with temperature, which was found to hold for the solid 
substance. Some of the metals, however, showed on 
melting a marked increase in the emission at the moment 
of fusion. ’ 

’ A word or two may be said here as to the probable 
velocity and si ze of the particles which apparently act as 
carriers in these experiments^ In many instances no 
electric potential was applied, and ifc$eems r therefore,, that 
the particles owe their velocity of emission solely to , the 
temperature. For carbon at 3000^ C., according to, J. J. 
Thomson's theory, this velocity Would .be about 
3x107 cm. per second, or about a thousandth of that of 
light, a speed which, compared with, that of some cor- „ 
puscles, is very slow. But, unlike corpuscles, the particles 
can travel Considerable distances in gases even at .atmos- 
pheric pressure. 7 ^ t: '”7 '' 7v|| 

If, as we are inclined to believe, it should ultimately 
prove to be the case that the ionisation currents are 
carried chiefly by these particles, we have then a means 
of deducing ^fairly readily the relation of their charge to 
their mass (e/in)* 

An experiment to this end on iridium , in nitrogen at 
20 mm. pressure, the strip being at . a temperature of 
1360° C. (black-body), gave the result that the average 
number of iridium atoms contained in the particle carrying 
a single negative charge .was 120a. In this case, there- 
fore, the mass of the carrier is roughly 5 x108. times 
greater than that of a corpuscle, whose mass is , 1. -1800th 
of that of a hydrogen atom. 

Turning now to the phenomena presented in the sun, it 
would, seem m the light of these facts impossible to avoid 
the conclusion that the solar atmosphere is a highly ^con- 
ducting medium . The most modern determinations of 
solar temperatures air give values between 5600° and 
6opo*Abs. (Kote 4), estimates mucb lower than those 
formerly accepted. From spectroscopic evidence it has 
been established beyond dispute that iron forms one of the 
principal constituents of the sun, and. carbon a not unim- 
portant one both of the sun and of many stars. For 
present purposes we will limit our considerations to a dis- 
cussion of the probable influence on the solar atmosphere 
, of the presence of these two elements.- ~ 

Iron at its melting-point gave negative, currents up to 
about 15 micro-amperes per sq. cm. in nitrogen at 9 mm. 
pressure ; a rise of temperature of only 6o° C. serving to 
double the current-density over this part of the range. 


: Origin of Solar Electricity. 




Chemical News,) 

Nov* *8, 19x3 f 

, Even assuming no further increase of emissivity with rise 
of temperature beyond the melting-point, the current 
emitted per square kilometre of the area of the photosphere 
would even on this basis attain 150,000 ampfcres. 

Considering next the case of carbon, if we assume the 
Validity for extrapolation purposes of any such law of 
, increase of conductivity of the space inside a carbon 
furnace* as that deducible from the data plotted in Fig, 4 
. of the paper alluded to (Harker and Kaye, lac. cit.% Proc. 
£ oy. Soc., 191a, lxxxvi., A, 385), we find that at a tem- 
perature far , short of that of the sun the conductivity 
becomes greater than that of any known substance. 

Suppose however that, to be on the safe side, we assume 
;in the sun no further increase in emissivity above the 
figure of O'l ampere per sq. cm., actually measured at a 
temperature approximately 3006? C., this would be more 
than ample to account for the enormous currents which 
recent considerations have rendered it probable are circu- 
v latfng-in the solaratmosphere. 

Hale has shown that it Is highly probable* that intense 
magnetic fields of fromaooo to 5000 C.G.S. units are 
found in aan-spotei* and that there ie also a general 
" magnetic field; of much less intensity existing over the 
whole body of trie sun. / Assuming that the circuit pro- 
. facing the field .in k spot consists of a single turn, calcu-. 
lation shows that currents t of the order of ten million 
million amperes are required (Note 5). ^ ■ 

‘ ' But at the rath of o-i amp^re per sq. cm., which is 1000 
'million amperes per sq. kilo., an area of only 100 x 100 
kilometres would alone be required to generate this cur- 
rentf assuming carbon as Us source, 1 * * 

As to the mechanism by which the currents are actually 
generated in the solar atmosphere, out present knowledge 
is Very meagre, particularly in view of the great uncer- 
tainties as to the physical state of the elements in the sun 
at the prevailing pressures, also as regards, temperature 
distribution over the surface; pf the photosphere, and 
radially outwards through the solar atmosphere- Of the 
several alternative processes by which the enormous local 
currents Circulating round a sun-spot might be r generated, 
that favoured by Hale, the revolution of large numbers of 
the charged particles by the solar vortices, seems least 
open to objection. ' g . 

One obvious direction for farther research, before the 
data here discussed can be properly applied to the elabora- 
tion of an electrical solar theory, is the continuation of the 
experiments on metals beyond their melting- and boiling- 
points. Indeed, a few preliminary experiments in this 
direction have already been made. One obstacle at 
present in the way of their successful completion is to find 
a material suitable for the construction of the necessary 
, vessels, which is at the same time sufficiently inert and 
refractory, and which does not itself emit electricity over 

the temperature range to be studied. . ' . . > . 

Some indirect evidence on this question of the behaviour 
of vapours is, however, to hand- it was found that in the 
experiments with carbon, when a new carbon, tube of 
ordinary commercial quality was heated for the first time, 
the emission at temperatures in the neighbourhood of 
2000° C. was always four or five times as great as in later 
heatings to the same temperature. It was always ob- 
: served that, during the first heating in a current of inert 
gas, the impurities in the carbon, consisting mostly of 
iron and silicon, are distilled out of the body of the 
material and carried off in the stream of gas. It was 
ascertained that this comparatively volatile material all ; 
leaves the carbon surface carrying a charge- 

In bringing the foregoing facts to the notice of astro- 
nomers and cosmical physicists, the writer is fully con* 

. scions of . many criticisms which, may] be urged against .the 
conceptions here outlined; But in view Of the discoveries^ 
of; Bald and others, and the consequent interest nowheing 
taken in solar phenomena, a presentation of the data even 
at 'this early stage in their investigation may not be con- 
sidered premature, - ' , 

It may ultimately prove to be the case that such 
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evidence as is here presented, if further supported, may be 
considered by the authorities as sufficiently conclusive for 
presuming the existence in the solar atmosphere in very 
large numbers of electrified particles, by the movements of 
which enormous currents are generated. Very probably 
these particles have a mass aim velocity widely different 
from those of corpuscles, the bodies hitherto considered 
almost exclusively in discussions as to solar currents and 
magnetism (Note 6). It may therefore, as a consequence, 
be necessary for cosmical physicists to revise some of their 
arguments as to the inter-relations of terrestrial and solar 
magnetic phenomena. 

In conclusion, I desire to express my thanks to the 
Astronomer Royal,* to Professor Fowler, and to Dr. 
W. j. S. Lockyer for their help in references to data and 
literature. 

" ( * * .Notes, 

; x. Harker and Kaye, “ Qn the Emission of Electricity 
from Carbon at High Temperatures," Proc.Roy. Sac., 

1912, lxxxvi. [A], 379; ^On the Electric Emissivity and 
Disintegration of Hot Metals," Proc. Roy , . Soc ., June 19, 

1913. -' *'>' ‘ ; '• 

a, Positive emissions were obtained with new carbon at 

low temperatures on first heating, and were probably 
associated with the expulsion of the first traces of the com 
tained impurities; ' < 

3. The hot fixed electrode, being in thermal equilibrium 

with its surroundings, takes no part in the generation of 
these currents. The latter may be considered as entirely 
due to the alternating temperature differences between the 
surface of the movable electrode arid the hotter and colder 
parts of the furnace-wall immediately surrounding it. It 
has beets conclusively established that : the Ionisation 
currents are not due to/ thermo-electricity, or to any 
rectifying action of the carbon on the alternating currents 
used for heating the furnace. Many of the; effects have . 
been obtained m experiments where the heat-supply has 
been furnished from non-electrical sources. , • - 

4. For example, Abbott "Measurements on Mount 
Wilson and Mount Whitney, ” 5840° Abs. Calculated 
from an assumed value of Stefan's constant. Also Harker 
and Blackie, "National Physical Laboratory , Report," 
1908. 5610° Abs. By total radiation pyrometer directly - 
standardised up to arc temperature, assuming atmospheric 
absorption 29 per cent. 

5. The Astronomer; Royal and Mr. Maunder kindly 
supplied the necessary dimensional data for the spots to 
enable this computation to be made. 

6; See, for example, Schuster, Proc . Ray, Soc., igit, 
[1], p. 44; and Birkdand, "The Norwegian Aurora 
-Polaris Expedition," vqI. i.; "On the Cause of Magnetic 
Storms ana the Origin of Terrestrial Magnetism," pp.151 
et seq . 

Colloidal Properties of Haemoglobin. — Filippo 
Bottazzi.— -The author has prepared pure haemoglobin by 
dialysis, when after about five months it is obtained as; a 
red precipitate which refracts light strongly, During 
dialysis 95 per cent of the haemoglobin is transformed into 
meta-haemoglobin. When perfectly dialysed the latter 
coagulates at 47—53°. If it is imperfectly dialysed, or in 
presence of a trace of alkali it becomes opalescent mid 
tnrbidat that temperature. In presence of an excess of 
alkali or add and in absence of neutral salts haemoglobin 
is not coagulated by heat. When exposed to theaction 
of an electric field meta-haemoglobin migrates from cathode v 
to anode, and hence is an electro-negative colloid. The 
electric conductivity is high. The very low coagulation 
point suggests that during the transformation of oxyhemo- 
globin into meta-haemoglobin it undergoes a- process of 
polymerisation or condensation .—A tti deUa RedUAccademia 
de$ Lined, vol, xxii. pi.J , No. 4, 1913* 
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iron, lead, manganese, neodymium, nickel, praseodymium, 
and uranium. 

Whilst heating in mind that the. chief object of this 
research is^tp find a glass that will cut ofi as much as 
possible of the heat radiation, I have also' attacked the 
problem from the ultra-violet and the transpdffncy points 
of view. Taking each of these desiderata by itself I have 
succeeded impreparing glasses which cut off oyer go per 
cent of heat radiation, which are opaque to the invisible 
ultra-violet rays, and are sufficiently free from colour to be 
capable of use as spectacles. But I have not been able to 
combine in one specimen of glass these three desiderata in 
the highest degree. The ideal glass which will transmit 
all the colours of the spectrum, cutting off the invisible 
. rays at each end, is still to be discovered* 

As far as transparency, however, Js concerned it will not 
be an unmixed advantage for, the sought- for glass to be 
quite clear and colourless. ^ 'The glare of a strong light on 
white cliffs, expanses of snqw,. electric light,&c,, is known 
to be injurious to theeye, and therefore a tinted glass com- 
bining good obstruction to the, heat radiation and ultra- 
violet rays is the best, to aim for. 

For ordinary use, when no special protection against heat 
radiation is. heeded, the choice will depend on. whether the 
ultra violet or the , luminous are most to be suppressed ; 
or whether the two together are to be toned down. 
Ordinarily the vfeiblespectrara is assumed, to end at the 
Fraunhofer line K, A 3933, but light, can easily be dis- 
tinguished some distance; beyond by the naked eye. \ It 
may therefore be considered that the ultra-violet rays which 
are to he cut off on account of their possible injurious 
action are those of shorter wave-lengths than, say, \3700. 
Many glasses havebeen prepared for this purpose all of which 
are opaque to rays shorter than A 3700. The colours are 
pale greets,: yellow* and neutral ; they transmit ample light 
so that a choice of tints is available to suit individual taste- 

Glasses which are restful to the eyes in the glare of the 
Sun on chalk cliffs, expanses of show, or reflected from the 
sea oPyellow, green, and neutral tints have also been pre- 
pared which have the advantage of cutting off practically 
all the ultra-violet rays and also a considerable amount of 
the heat radiation. 

"An Inversion-point for Liquid Carbon-dioxide in regard 
to the Joute-Thomson Effect ” By Prof. A. W. Porter, 

F. R.S. 

"Negative After-images and Successive Contrasts with 
\ Pure Spectral Colours” By Prof. A. W. Porter, F.R.S., 
and F. W. Edridge-Green, M.D. 

This paper is a rejoinder to the criticisms made by Prof. 
Burch to our previous paper. We have repeated our 
experiments, taking the most minute precautions to avoid 
all stray light with the same results as before. The most 
important result is that a negative after-image of an 
approximately complementary colour is obtained in the 
total absence of stimuli which would cause such colour. 

u The Positive Ions from Hot Metals” By Prof. O. W. 
Richardson, FiR-S.,; . ^ : 

\ M THe Diurnal Variations f Terrestrial Magnetism*” , By 

G, W. Walker, F*R.S. 

The paper deals with observational data with regard to 
the diurnal variation pf terrestrial magnetism collected 
from nine observatories. \ 

The data are presented in terms of the Fourier coefficients 
of the twenty-four hour and twelve hour terms for the 
geographical components to north, west, and vertical 
(downwards). 

It is noted that the data give strong support to Dr. 
Schuster’s formulae (Phil. Trans. , 190S) for the magnetic 
potential of diurnal variation, as derived from the west 
component ; but the magnetic, potential so determined does 
not give the proper numerical, yalues for the north com- 
ponent as observed^ 

Two courses are , open ; — (1) To proceed to higher 
harmonics; (2): to suppose that the phenomena do not 


depend entirely of local station time. (1) is discarded 
partly on account of the trouble of numerical labour, but 
chiefly because jt is likely to lead to unsatisfactory values 
at the equator or the poles. {2) is tried tentatively and 
potential functions of simple type are formed which give a 
general correspondence with the data from these nine 
stations. More extended data may modify the numerical 
coefficients. 

Without confining oneself to any special theory, the 
mode of genesis of such potential functions as are suggested 
by the observations can be specified as related to differential 
solar action. This is essentially a reversal of Schuster’s 
analytical method. It may stop whenever the data have 
been accounted for, and thus lead back, to the differential 
conductivity arising from solar action required in Schuster’s 
theory,^ , - * ■ , : ^ 

The data for vertical force are shown to be in general 
agreement with Schuster’s Conclusion that the primary 
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can represent the data with regard to- radiation quite as 
well as the formula proposed by Planck. ' - . 

If - the emission at temperature $ in the range of wave- 
length 6 \ is h)S\ ; then the form — 

$.(6, Ke -V 

satisfies— */• * 

r. Stefan’s law that the total radiation varies as 0*., 

2. Wien’s law that the maximum radiation at any tem- 
perature occurs at Am, where \m$ * constant, ; 

3. The maximum-radiation at this wave-length x m varies 

as BK \ s 

4. The radiation for great wave lengths takeB Lord 
Rayleigh’s form, varying as BK-+. 

5* It agrees with great closeness with Lummer and 
Pringsheim’s results for short wave-lengths. 

It is next shown that the equations of morion for an 
electron obtained by the author (Phil* Treats 19 ro) lead 
to an emission expression of this quartic type, but in a 
more generalform, winch could probably be fitted with the 
experimental data. 

The inference is drawn that the radiation is probably 
determined by the joint action of a positive and a negative 
charged particle in stationary orbital motion. 

The experimental data are thus brought into accordance . 
with the established principles of dynamical and, electro- 
dynamical theory. V “ 


CHEMICAL SOCIETY. 

The Council has ordered the following letter and report to 
be printed in the Journal arid Proceedings of the Society 
Whinfield, Salcombe, S. Devon, Sept. 26th, 1913. 

Gentlemen,— I have the honour to forward the Annual 
Report of the International Committee on Atomic Weights 
for 1914, which is submitted for publication in the Society’s 
Transactions and Proceedings , as hitherto. 

The Report deals with all the determinations of atomic 
weights which have been published since the issue of the 
preceding Report, but, in accordance with the resolution 
passed at the Eighth International Congress of Applied 
Chemistry, it is not proposed to make any change in the 
official table of atomic weights until the meeting Of the 
next Congress in i 9 15. v 

Apart from this, the work of the past year has not shown 
any necessity for any addition to the existing list of Atomic 
Weights, or for any substantial alteration in the values 
last published. 

It is accordingly recommended that the. table accom- 
panying the Report for 1913 should be reprinted as it 
stands. 
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The paper first shows that & function of dynamical forn 
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Report of International Committee on Atomic Weights. 
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I have appended the signatures of Professors Ostwald 
and Urbain as desired by, them.-^I am, -Gentlemen, your 
obedient Servant, 

* T. E. Thorpe. 

The Hon. Secretaries, the Chemical Society, London. 

Annual Report of the International Committee on Atomic 
- ' Weights , X914, 1 

At the Eighth International Congress of Applied 
Chemistry, held in New York in_ September, 1912, a 
resolution was passed favouring less frequent changes in 
the official table of atomic weights* Such changes are 
sometimes embarrassing to technical chemists, and the 
resolution adopted expressed a desire that the fable for 
1913 should remain, for legal and commercial use, the 
official table until the next Congress convenes, in 1915. 
With this wish the- Committee can easily comply ; at 
least, to Its- essential features, for changes which affect the 
industrial chemist are not likely to be important, and the 
‘text of ~£ach annual report will give all the refinements of 
data which- may be needed in, theoretical discussions. 
Only such changes in the'table, as seem , to be absolutely 
necessary need be made: during the next two. years, and 
that they should seriously affect the values la common use 
is highly improbable., ■ ■ . •' 

Since the annual report for 1913 was prepared, a number . 
of important memoirs pa atomic weights have appeared, 
which may be summarised as follows s— ’ 
JSlitrogttu— Scheuer (Anxeiger W?en Ahad. y T912, xlix., 
36). from analyses of nitrogen trioxide and tetroxide, and 
from measurements of ratios connecting the oxides of 
nitrogen, finds N~ 14-008 as the mean of five series of 
determinations. .He also determined the densities, of am- 
monia and of sulphur dioxide, obtaining results in accord- 
ance with earlier investigations, .The value assigned to N 
varies from the rounded-off . figure given in the table by 
only 1 part in 7000. ~ ■ 

Chlorine.— ay the synthesis of NOCI, by the direct 
union of nitric Oxide and chloride, Wourtzel (Comptes 
Rendus % igi2,' civ., 345) finds Cl *=35*4596, when N « 14*008. 
He also {Comptes Rendus, 1912, civ r , 152) determined the 
density of nitrosyl chloride, and found the weight of the 
normal litre to be 2*9919): From this he deduced a 
molecular weight of 65*456, which is: probably too low; 
From- the ratio between ammonia and hydrochloric acid, 
re-measured by Baumeand Perrot (Comptes Rendus, 1912, 
civ., 461), the authors found Cl® 35*463,:. an unusually 
high value. None of these new determinations warrants 
any change iri the accepted figure for chlorine. - 
Bromine.— By the direct synthesis of hydrohromic acid 
from weighed quantities of hydrogen and bromine, Weber 
Qfourn:; Am. Chem. Soe. s 1912, xxxiv<> 1294) finds 
Sr - 793066 when. H**X With- 0 ® 16, the value for 
bromine becomes 79*924;, The accepted value differs from 
this by only I part in aojooo. v : ' / - 4 ' 

Phosphorus.— Baxter anti Moore: ijfourn. Am. Chem. 
Sot*, I9r2 t xxxiy., 1644), from -analyses of phosphorus tri- 
chloride, fipd F-srqriMn good agreement with previous 
determinations. This is slightly lower than the value given 
in the table; 

Iron.— By the reduction of ferric oxide in hydrogen, 
Baxter and Hoover (Jovrn. Ant. Chem. Soc. r 1912, xxxiv., 
1657} finds Fe® 55^847. 

Cadmium. — The electrochemical equivalent of cadmium 
has been , determined by Laird andHulett (Trans. Am , 
Blectrockem. Soc., xxii., 385), who precipitated cadmium 
and silver simultaneously in an electric current. . From the 
data given, the atomic-weight of cadmium is 1x231, ;a low, 
value, but one in accord with the previous work of Hulett 
and Perdue on cadmium sulphate- The investigation, is 
to be continued with the chloride. - 
Tellurium. — The supposed complexity of tellurium has 
been re-investigated by Dudley and Bowers (Joum* Am. 
Qkm* Sew., igi3*xxxv. t 875), with negative results. They 
attempted to determine the atomic weight by the basic 
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Aluminium' .» •*..»» ,A 1 ' 

-Antimony .. .. ... .. Sb 

Argon.. .. .. . . .. A 

Arsenic ,.*'•* .. .. As 

Barium .. .. . . Ba 

Bismuth .. .. .. .. Bi‘ 

Boron.. .. . .. B 

Bromine .. »; .. ' Br 

Cadmium. ....... ... Cd 

Caesium . . . , . . ; . . Cs 

-Calcium .. .. .. Ca 

Carbon . . . . x C - 

Cerium ; 0 e 

Chlorine , Cl , 

Chromiums . . .. Cr 

Cobalt .. .. .. Co 

Columbium . . . . . . , Cb 

Copper .. .. . . Cu 

Dysprosium .. . . . . Dy 

Erbium ». > /. . , ... Er 

Eurojriura . , . . Eu 

Fluorine .. * - F 

Gadolinium , . . Gd^ 

Gallium .. ' .. .. Ga 

f Germanium .. .. .. Ge 

Glucinum * , -01 

Gold .. .. .. Au 

Helium .. . .. He 

Holmium .» .. .. Ho 

Hydrogen., .. ... H. 

Indium .. .. .. '-Vl In 

Iodine I 

Iridium . , Ir 

Iron .. .. , .. .. Fe 

Krypton .. Kr 

Lanthanum .. .. . , La 

Lead .. .. .Pb\ 

Lithium -Li: 

Lutecium Lu 

Magnesium. »» .. Mg 

MahganeseV Mn 

Mercury .. - w ' Hg 

Molybdenum : * .. .. Mo * 

Neodymium - f % *',■ Nd 

Neon \ .. , v : Ne - ... 

NickeL , 'Ni 

Niton (radium emanation) 5 Nt 

Nitrogen-.. N- 

Osmium . . . . i Os 

Oxygen G 

Palladium .. . , Pd 

Phosphorus .. .. P 

- Platinum Pt 

Potassium., V, v. K 

Praseodymiutn. . Pr 

Radium ,■**,’ Ja . . , . Ra 
...Rhodium *: .. .. Rh 

Rubidium ...... .. Rb 

Ruthenium . 4 . Ru- 

Samarium *. Sa 

Scandium*. Sc 

Selenium .. .. .. .. Se 

Silicon . , .. . . .. SI 

Silver. * .. .. .. .. Ag. 

Sodium .. .. .. Na 

-Strontium .. ». .. .. Sr 

Sulphur S 

Tantalum „ .. . , Ta 

Tellurium .. .. .. Te 

Terbium .., .. .. Tb 

Thallium .. .. T 1 

Thorium Th 

Thulium . . . . Tm' 

Tin - Sn 
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‘Titanium '•••. .« .. .. Ti 48*1 

Tungsten .. W 284*0 

Uranium .. .. .. .. U 238*5 

Vanadium .. .. V 51*0 

-Xenon . . .... . . Xe i3b!2 

Ytterbium (Neoytterbium) Yb 172*0 

Yttrium . . . . . . . . ' Yt 83*0 

^ Zinc .* Zn 65*37 

Zirconium-. .. .. Zi 90*6 


nitrate method, which they found to be unsatisfactory. A 
series ot syntheses of the tetrabromide gave Te» 127*479. 

Uranium . — From calcinations of uranyl nitrate to 
Uranium dioxide, Lebeau ( Comfits Rendus, 1912, civ., x6x) 
found U ■» 238*54. OEch^ner deCopinck (Cbm fits Rendus , 
1912, civ., 15x1), by calcination of liramc oxaiate ^ obtained 
variable results, in mean, U «-23_8*44. . 

Scandium, ^-Atomic weight redetermined 'by Meyer and 
Qoldenberg (Chem. News, 1912; cyi., 23), who employed 
the sulphate method. In mean, Sc *>44*14, in agreement 
With the accepted; value. The higher figure given by 
Meyer «nd r prater was £ue .to die presence of thoriain 
the material employed. V* - . . > , ■*“ ' - 
/ Y#f«im.rrrTWo determinations of the atomic weight by 
Meyer and Wuorinen (Zeit. Atiorg.Chem., 1913, lxxx., 7) 
gaveYt » 88*6. The sulphate method was used. Egan and 
Balke {Joum. Am. Chem, See., 1913, xxxv., 365), in a 
preliminary study ;of - the ratio between yttrium - chloride 
and yttria, found; Yt—qa'rz. As their research is to be , 
continued, it would be* unwise to use either of these in- j 
vestigations as a basis for changing the table. The lower : 
of the two values appears to be. the more probable. - ‘ " j 
Ruthenium, — - Vogt (Sitzungsber. phvs. med. Sax . 'j 
Erlangen, xliii., 268), from reductions of ruthenium 1 
dioxide, finds Rii~ 201*63. * , ' I 

Palladium. — Determinations of atomic weight by analysis 
of palladiammonium chloride have been made by Shinn 
(jfourn. Am. Ckem. Soc., 1912, xxxiv., 1448). Tbe mean j 
value obtained was Pd - 106*709, but the individual deter- j 
mination varied more than is satisfactory. Shinn supposes 
that the chloride is less definite than it has been assumed j 
to be. j 

Radium, — From analysis of radium bromide, Honig- 
schmid (Monatsh., 1913, xxxiv,, 283) finds Ra- 225*97, in 
confirmation of his former analysis of the chloride. The 
discordance between this value and the higher value. 
Obtained by others is unexplained. The presumption is in 
favour of Bonigschmid’s determination r but a change in 
the table may. well be deferred until more evidence is 
available;; / ^ 

The accompanying table is that of 1913, Unchanged. 

1 ’\ (Signed) F. W. Clarke. 

' v - W. OSTWALD. 

, ' ' ' 1 ' : r - Ti E. 1 horpEj 
*. rt , . ’ , G. Urbaxn. 

> The following are abstracts of papers received during 
the vacation, and published, or passed for publication, in 
the Transactions ; — 

212. “ Viscosity of Cellulose Nitrate Solutions By 
.Frank Baker, (Trans., 1913, 1653), 

The viscosities of solutions in various solvents of dif- 
ferent concentrations of cellulose nitrates have been deter- 
mined. The relation 7 -70(1 +«$)* was found to express 
the connection between the concentration of cellulose 
nitrate (c) and the viscosity. . Comparison between the 
results obtained with different solvents, suggests that the 
values of the constants a and h depend, on the solvent 
power of the liquid for nitrocellulose.. , „ 

The viscosityof solutions of nitrates of mercerised cellu- 
lose suggests that cellulose and- mercerised cellulose are 
not identical, but that, cellulose is degraded in the process 
of solution in ammoniacal copper oxide, ‘ 


The influence of molecular attraction on physical pro-, 
perties is discussed, and association in liquids ascribed to 
increased molecular attraction. 

213. ** Geranyl Chloride ” By Martin Onslow Forster 
and David Cardwbli;, (Trans,, 1913, 1338). 

Geranyl chloride has been prepared by the action - of 
thionyl chloride on a mixture of geraniol and pyridine, and 
appears to be identical with' linalyl chloride ; reasons are 
given for regarding the C X qH ^nucleus as being that of 
geraniol rather than- the tertiary linanyl. group. .The 
nitrosate, Ciof^C^NaCl, melting at 10 1°, is a convenient 
derivative by which to identify geranyl chloride, which has 
a distinct odour of hops, and boils at i03°/i4 mim 

The hydrocarbon, CxoHio, produced' along with geranyl 
chloride, boils at 174— lyfP/yos' mm., and yields a hitrbsate, 
melting at' 131*?, whilst the hydrocarbon, Ci 0 Hi8,prepared 
by reducing geranyl chloride, boils at i6t°ly6^ mm., and 
yields a nitrosate melting at 95 0 . Geranylamme, CxoHigN, 
boils at io5°/i9 mm., and forms definite 'derivatives with 
the usual agents. * * - ^ ^ ^ j \ , 

214. u A New Method of Preparing m-Cbbrobenxoic . 
Acid- and the Investigation of " its HydroxylamineSalt” 
By Wilhelm Gluud and Richard RempiC ( Trans 2913, . 

1539)- 

rrt-Chlorobenzoic acid is prepared by heating benzoic 
acid with aqua regia on a water-bath, the cbloro-acid being 
separated from the crystalline mass by .means of its calcium . 
salt. The hydroxylaminc. salts of #n-chlorobenzoic and 
benzoic acids were also prepared and examined, especially 
With reference to their solubility and, their behaviour on 
beating. Both salts are easily converted into the cows- ; 
spending ammonium salts. Which readily dissociate into 
their components, the wt-chlorobenzoate apparently more 
readily thaii the benzoate. - 

.2x5; u Contributions to our Knowledge of Semicarbazones. 
Part III. Action of Heat on the Semicarbazones of Phenyl 
Styryl Ketone and the Preparation of th* Corresponding 
Phenylsemicarbazones ” By IsfockR K Morris - Heilbron 
and Forsyth Jambs Wilson. (Trans., 1913, 1504)- , 

The authors have investigated tbe action of heat on the 
phototropic semicarbazones derived from phenyl styryl 
ketone (compare Trans., 1912, ci,, , X482). .Both $emi- 
carbazones yielded, as main product, an isomeric compound 
melting at 289°, apparently cyclic in structure, for which 
the formula— * ‘ '>< ' 

>CHPhr— ; -CH 

NH( 11 -. - 

^N(CO^NH 2 )*ePh / 
is suggested. , 

The phenylsemicarbazones have also been investigated* . 
having been prepared both directly by the interaction of 
phenyl" stysyl ketone and phenylsemicarbazide, and also 
by the action of .boiling aniline on the original ' semi- 
carbazones. The course of the latter action has been 
found to depend oa the duration of the beating with 
aniline, prolonged heating producing from both semicaib- 
azones a compound melting at and. apparently, as: 
deduced from spectrographic evidence, analogously con- 
stituted to the substance melting at 189°. i On the other 
hand, five minutes’ heating with aniline produces colourless 
phenylsemicarbazones, each semicarbazone yielding its 
respective phenyl derivative. 

These phenylsemicarbazones are strongly phototropic, 
becoming intensely yellow in light, Whilst their solutions 
show thermotropic properties. The action of sodium 
ethoxide on the phenylsemicarbazones produces the same 
effect as light, yellow stereoisomerides being formed. 

Various attempts were made to hydrolyse the phenyl- 
semicarbazones, but these only resulted either in a partial 
con version, of the one stereoisomeride into the other or in 
the formatiuu of the cyclic compound melting at 189°. 

216. “Contributions to the Chemistry of the Ter penes. 
Part XVI.' The Oxidation of Botnylene with Hydrogen 
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Peroxide.” By Geoege Gerald Henderson and William 
Caw. (Trans., 1913, 1543). 

Bornylene, in solution in acetic acid, is slowly oxidised 
by hydrogen peroxide, with the production of a mixture of 
free acids and esters. The acids were found to be (z) 
campbenanic acid, C$Hi 5 -COaH (m. p. 95°) ; (2} the iso- 
meric tsocatnphenanic acid (ta. p. 74°) j and (3) a liquid 
acid, which, from the -analysis of its methyl ester and 
Silver salt, appears to have the formula HO CsHia’COaH. 
When distilled Under diminished pressure this liquid acid 
is converted into a crystalline unsaturated acid (m. p. 80°), 
which has not been further examined. 

The mixture of esters was separated by steam distillation, 
into a volatile aiid a non-volatile part. The former yielded 
on hydrolysis (z) acetic acid and, in much smaller quantity, 
the three acids already , mentioned ; and (2^ a mixture of 
two alcohols of the formula CxoHxy'OH* The alcohol 
present in largest quantity proved to be; borneol, whilst 
the other was identified as e/tfborheol. #, = 

The non-volatile esters when hydrolysed gave (1) acetic 
acid withmuch smaller quantities of the other acids, and 
(2) a mixture. of two isomeric alcohols of the formula 
Ci©H*80a, These alcohols are crystalline solids, which 
melt ki 247 — 248° and 235—236° respectively ; the quan- 
tities hitherto obtained were not sufficient to permit of sl 
satisfactory examination of these compounds. j 

The formation of campbenanic and imcampbenanic acids 
from borpylene is of particular interest, because these acids 
have already been obtained by oxidising camphene with 
hydrogen peroxide (compare Trans*, 1911, cxcix., 1539). 
Thus further evidence is afforded of the very close similarity 
between the molecular structure Of bornylene and that of 
camphene. 


217. u Relative Activities oj certain Organic Iodo-com- 
pounds with Sodium Phenoxide in Alcoholic ^Solution? 
Part II# iso-, sec.-, and tert.- Alkyl Iodides” By David 
Segallbr. (Trans . , 1913, 1421}, 

The reactivities of isobutyl, isoamyl, isopropyl, sec.- 
butyl, ssc.-amyl, ssc.-hexyl, sw.-heptyl, ssc.-octyl, tert.- 
butyl, and ter f- amyl iodides with sodium phenoxide in 
alcoholic solution have been measured. Allyl iodide was 
also included to give some indication of the effect of un- 
saturation. isoCompounds are much less reactive than 
the normal primary isomerides, whereas the normal 
secondary iodides are only slightly less reactive than the 
normal primary iodides. The reactivity decreases gradually 
with increase in molecular weight. ' The tertiary iodides 
are the most reactive pf the alkyl iodides, and yield olefines 
when treated with sodium phenoxide. 

218. "Non -aromatic Didxonium Salts. Part II. Axo- 

derivatives from A ntipyrinediazonium Salts and their 
Absorption Spectra.” By Gilbert T. Morgan and Joseph 
Reilly. (Trans., 1923, X494). ' r * 

The condensation products from antipyrinediazoninm 
salts and acetylacetbne, benzoylacetone, and ethyl aceto- 
acetate and the corresponding sodium derivatives exhibit 

; O 



R 


0 




R 


very similar ultraviolet absorption spectra, their extinction 
curves being characterised by one persistent band com- 
parable with the band shown by the 6-diketones them- 
selves and their , metallic derivatives. It is therefore 
suggested that these condensation products and theirsodium 
compounds are azo-derivatives, having the accompanying 
co-ordinated configuration. ' 

The corresponding azo- 3 -naphthyIamine and its deriva- 
tives were also examined spectroscopically. 

219. “ The Ten Stereoisomeric Tetrahydroquinal dino- 
methylene Camphors By William Jackson Pope and 
John REed. (Trans., 1913, 1515). 

The d* and /-tetrabydxoquinaidinescondense with the 
d- and 1-oxymetbylene camphors, .yielding If our; simple 
optically active tetrahydroquinaldinGmethylenecamphprS; 
any two of these latter compounds are capable df cdm- 
bining together to farm a stable solid double cotnpound- 
There are thus obtainable, four partly racemic anil two ; 
fully racemic compounds# ; - - r : ; . 

The ten isomeric substances formed have been investi- 
gated, and, in spite of the . facility with which the partly 
racemic compounds are produced, externally compensated 
tetrahydroquinaldine can be resolved by means of its con- 
densation products with d-oxymethylenecamphor. The 
method of resolution is based on the fact that d-tetrahydro- 
quinaldine condenses much less rapidly than 2-tetrahydro- 
quinaldine with d-oxyraeihylenecamphor. 

2Z0. u Isomerism of the Oximes. Parti. The Diphenyl* 
carbamyloximes ” By Oscar Lisle Brady and Frederick 
Percy; Dunn. (Trans., 1913, 1613). 

A detailed description of work of which a preliminary 
account has already appeared (Proc., igxx, xxvii., 239). . 

221. "Isomerism of the Oximes. Part II. The Nitro 
benzdldoximes” By Oscar LislE Brady and Frederick 
Percy Dunn. (Trans., 1913, 1619). 

The authors have investigated the action of sunlight on 
the nitrobenzaftfraldoximes, and have shown that in all 
cases they are converted into the corresponding syn -oximes. 
Hence Ciamiqian arid Silber’s statement that the meta- 
compound does hot undergo this change is incorrect. . It 
has also been shown, that the O-methyl ethers of the 
nitroben2flM#aldoximeB are transformed into the .syn* 
derivatives by the action of sunlight, but not so readily as 
are the oximes themselves. Experiments have also been 
made on the stability of the nitrob6nzsy waldoximes. 

222, u The Azo-derivatives of 2: a 1 -Diphendl.” By 

Philip Wilfrrd Robertson and Oscar Lisle Brady. 
(Trans., 1913, 1479}. . - - ‘ 

5 : ^-Bisbenzeneazo-2 : 2? -dlphenol,—* 



exists in two modifications, yellow and red, both containing* 
half a molecule of water of crystallisation, which is lost 
only at 160°, the colour of the compounds being unchanged 
after dehydration. 

Several other derivatives have been obtained by the 
action of 2 : 2^-diphenol on various, diazonium salts, 
although only the simple benzeneazo-compoiind has . been 
found to exist in two forms. It has been noticed, however, 
that these compounds almost invariably separate with 
water of crystallisation, which is retained with unusual 
persistency, being driven off but slowly at 160°. 

223. “ Constitution of the Tnnitro-p-aminophenols and 
Trinitro - p - anisidines By Raphael Meldola and 
Frederic Reverdin; (Trans., 1913, 1484). 

The trinitroacetylaminophenol described in 1906 (Trans., 
Ixxxix., 1935) is the 2 : 3 : 6- trinitro- and not the 2:3:5- 
trinitro-compound, as appeared from the evidence formerly 
available. The trinitro-^-amsidine melting at 127—128° 
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(Arch, Sci. phys, not., 1905, [4], xxvii., 383) has. now been 
proved by direct evidence to be the 2:3: 5-ttinitro-com- 
pound, and the trinitroanisidine melting at 138— 139 s1 
[Trans,* 1910, xcvii., 444) the 2:3: 6-trinitro-compound. 
The position of the “mobile” nitro-group in the different 
series Jub been shown to be as formerly determined,, 
namely, the 3-nitro-group in the 2:3: 6-series, and in the 
2:3; 3-series the 2-nitro-gtoup under the influence of 
bases, sodium acetate, &c., or the 3-nitro-group on diazo- 
tisation of the 4-amino group (Trans,* 1910, xcvii., 1204). 

224, “ New Method for the Detennination of the Concen- 
tration of Hydroxyl Ions By Francis Francis and 
Frank Henry Gbake. (Trans,* 1913, *722). 

The decomposition of nitrosotriacetonamine into phorone, 
water, and nitrogen, under the influence of Various bases 
has been fully investigated* the course of the reaction being 
followed by observing the volume Of nitrogen evolved. 

The rate of the reaction is proportional to the concen- 
tration of the hydroxyl ions, and the results show that, up 
to a concentration of 005N- and beyond o*3N-hydroxyl 
ion, a new method, has been found for the determination 
of the concentration of such ions. The utility of this 
method fslndicated by the fact that the effect of neutral 
Salts In moderate concentration on the course of the 
reaction appears to benegligible. 

225,. "Relation between Residual Affinity and Chemical 
Constitution ; ; Fart IV. Some Open-chain Compounds ,T 
By HansThacherClarke. (Trans,* 1913, 1689). 

' Some measurements have been made of the reactivity of 
tertiary amines ofthe general formulae Me 3 N* [€H 2 ] n‘NMe 2 
and MeO* [CH 2 J»'NMe 2 towards ethyl bromoacetate under 
standard conditions.. It was found that the reactive power 
of the members of both series increases with increasing 
length of chain ; furthermore, in both cases exaltation of re- 
activity was observed when the atoms of nitrogen and 
oxygen were situated in the critical positions (n -3 and 4). 
These results then tend to epnfirm the hypothesis of 
“ spacial conjugation ” in open-chain compounds. In two 
cohtrolseries of the general formulae CHMe 2 * [CH z l B ’NMe 2 
and Ef[CH 2 ],rNMe2, only slight variations of reactive 
capacity were observed in the different members^ 

. 226, “ Reduction of Mercuric Chloride by Sodium 
Formate” By Alexander Findlay and Morton James 
Pryce Davies. (Trans,* 1913, 1550). 

The reduction of mercuric chloride by sodium formate 
has been, studied kinetically at 40°. From the results it 
appears , that the reaction is a bimolecular one, similarly 
to the reduction of mercuric chloride by phosphorous acid. 

227. “ Volatile Constituents of Coal,” Part III. By 
Arthur. Herbert Clark and Richard Vernon 
wheeler. (Trans,* 1913, 1704). 

Coal can be separated into two substances, differing 
widely in their characteristics, by the solvent action, first 
of pyridine and then; of chloroform or benzene. The 
portion of coal soluble in : pyridine ^ appears to consist of 
. the resinous constituents, together with some of the humus 
substances. The latter* are insoluble; in - chloroform or 
benzene, whereas die resinous constituents are soluble. 
A separation can thus be made. 

Destructive distillation at different temperatures of the 
separate portions of a bituminous coal obtained by use of 
, these solvents supports the ' view already pot forward 
(Trans,, igio, xcvii., 1924; 19 il, xcix., 649) that coal is 
conglomerated of two main types of substances, “hydrogen - 
yielding” and “paraffinfyielding,” the former being the 
degradation products of the celluloses (humus substances), 
pgri of which are insoluble in pyridine, and! part soluble in 
pyridine but insoluble In chloroform,; and the latter being 
the' fesinous Constituents, soluble in both pyridine and 
chloroform, - : 

In an addendum to the paper [with Clauds Bernard 
Platt] attention is drawn to the results obtained by W, 
. J. Russell (Proc, Roy , Soc, r 1908, B, Ixxx., 432) when 
investigating the action of .resin and allied substances on a 


photographic plate in the dark, and it is shown that the 
several portions into which coal can be separated by the 
solvents pyridine and chloroform affect a sensitised plate 
in different manners, the-results supporting the conclusions 
drawn from the results of. their destructive distillation. 

228. “ Volatile Constituents of Coed, Part IV. The 
Relative Inflammabilities of Coal Dust,” By Richard 
Vernon Wheeler. (Trans,* 1913, 1715). 

If coal be regarded as a conglomerate of two main types 
of compounds, the one readily yielding inflammable gases 
and vapours on heating to a comparatively low tempera- 
ture, the other requiring a higher temperature of more 
prolonged duration to decompose it freely, it can be 
understood that variations in the proportions in which 
these different types exist in different coals should cause 
corresponding variations in the chemical and physical 
properties of the coals. , 

A property, common to all coals, which would appear 
to depend essentially on, the proportion of readily-decom- 
posed constituents present, is their “inflammability ” when 
in the form of dust. >, ■ 

It is shown that for a number of coal dusts tested the 
relative inflammabilities varied directly with the relative 
proportions of readily-decomposed constituents in the 
coals. 


NOTICES OF BOOKS. 

Industrial Organic Analysis, By Paul S. Arup, B.Sc., 
A.C.G.I, London: J. and A. Churchill. . 1913. 

This book is intended for the use of the student who has 
been through a course of theoretical and practical work in 
pure chemistry and is ready to apply; his knowledge to 
organic technical analysis. It may also be fdnndof use 
for analytical chemists, serving as a concise work of 
reference^ for them, and teachers can learn from it some- 
thing regarding the nature of the problems with which the 
practical man has to cope. The intention has been to 
describe general rather than special methods and Complex 
manufacturing products are not treated, the author limiting 
himself to the consideration of such materials as coal, 
petroleum, oils, fats, dairy products* &c. The detection 
of preservatives in foods is well treated, arid the methods 
chosen for description are well selected. Short theoretical 
outlines are given as introductions to each chapter, and 
references to larger treatises are given in great number,' 

Ensilage . By D. H. de Burgh. Dublin and London : 

Maunsel and Company, Ltd. 1913^ 

The author of this little book has a first-hand knowledge 
of the economical aspects of feeding cattle, both for milk 
arid for beef, through the winter months, and the fact that 
he has come through some hard experiences and .had a 
good many failures gives his advice ali the more weight. 
The bock, contains explicit directions for building a silo, 
growing forage plants for it, and making ensilage. The 
feeding power of ensilage is discussed, and the chapter 
on this subject will give the farmer and the colonist some 
food for reflection. If the author writes didactically he 
appears to have the weight of facts and figures behind his 
statements, and to have considered the problem of profit* 
able farming, both in Ireland and in Canada, from many 
different points of view. , ^ 

Anorganisck-chemisches Praktihum, (“ Practical Inorganic 
Chemistry”]. By Dr, G. H» Riksenfjeld, Third 
Edition. Leipzig : ~S. Hirzel. 1913. 

Although this book is intended for beginners ft contains 
a very complete course of analytical work and preparations 
in inccganic chemistry, and will be found quite, detailed 
enough for first year college students. It i$ characterised 
by the very precise directions given for the preparations, 
while the analytical reactions and separations are fully 
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ANODIC AND CATHODIC RETARDATION 
PHENOMENA AND THEIR BEARING UPON THE 
THEORY OF PASSIVITY.* 

- By G. GKUBE (Dresden). 

(Continued from p. 265).. V 

When we summarise the results of Treadwell and Escher 
we find that in solutions of, nickel sulphate, and ferrous 
sulphate, which farther contain zinc sulphate* the 
electrolysis at ordinary : temperature yields deposits con- 
sisting predominantly of zinc: When the electrolysis is 
performed at higher temperatures^ it is possible under 
suitable condition s of low current .density to obtain also , 
deposits poof mrinc. These latter deposits are realised 
at low current 'efficiency and at potentials which would 
likewise be recorded in depositing pure iron or pure nickel 
from the same solution not containing any zinc; the for- 
mation of the' former deposits takes place at considerably 
higher current efficiency,, at the potential necessary for the 
deposition of zinc, 

, The explanation of these phenomena may first be given 
with regard to higher temperatures : at small current 
density the metals nickel, and iron are deposited on the 
cathode at the potential required for their deposition from 
pure solutions ; at the same time, that amount of zinc must 
be deposited which corresponds to the concentration of the 
zinc ions at the cathode and to the cathode potential. 
This amount is in itself very small ; since, however, both 
iron and nickel can absorb a good deal of zinc with for- 
mation of alloys, considerable amounts of zinc will have 
to be deposited in order to get into equilibrium as regards 
cathode potential and concentration of zinc ions. In this 
way an alloy poor in zinc is formed at the potential of the 
more noble metal, and the further deposition of iron, or 
nickel on this alloy is effectually retarded. Consequently 
the hydrogen liberation will predominate. When npw the 
current density is raised, the concentration of the hy- 
drogen ions in the weakly acid solution wilt no longer 
satisfy the current, and polarisation is set up $ thus the 
zinc potential is attained. The hydrogen liberation then 
diminishes, and zinc is chiefly deposited in addition to 
sohie more iron and nickel. 

, At ordinary temperature, the separation of nickel and’ 
Icon even from their pure solutions is much more difficult 
than at higher temperature (compare A. Schweitzer, loc.- 
cit.y and F. Foerster, lot. cit.), The retardation of their 
deposition "from the solutions mixed with zinc sulphate 
wifi hence be so great from the very first, that only alloys 
rich; in zinc will result at the zinc potential. . Thus the ex- 
periments described offer the interesting phenomenon that, 
the cathodic passivity; of iron and nickel is so much 
strengthened by the original co-precipitation pf zinc, that 
the deposition of these metals almost ceases and that, at a 
potential which is by o*a volt less noble than that required 
for the deposition of pure Iron and nickel, a cathode 
deposit will he formed which wilt essentially consist of 
zinc. The intensity of this polarisation apparently depends 
also, on the concentration of the hydrogen ions in the 
electrolyte, because Escher has proved that the rapid rise 
in the potential takes place with greater difficulty in 
neutrdi' than th weakly acid solutions. The acidity of the 
electrolyte hence acts in the sense of an increase in the 
zinc concentration! *«e. t it; intensifies the polarisation. 

* Communication from the laboratory for Physical Chemistry and 
Electrochemistry of the Technical High School, Dresden. (Translated 
from the German!. Contribution to the General Discussion on ** The 
Passivity pf Metals* held before the Faraday Society* Nov. ta 19x3, 
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This fact induced us to compare the polarising effect of 
zinc with the phenomena. which accompany the deposition 
of iton, cobalt, and nickel from the acid solutions of their 
simple salts. According to F. Foerster’s experiments on 
iron (loc. cit those of Schiidbach on cobalt (loc* cit.) f 
and pf M. Schade on nickel (“ Dissertation,” Dresden, 
igi2), the deposition potential is in these reactions strongly 
influenced by the concentration of the hydrogen ions in 
the electrolyte, the effect being such that increased acidity 
leads to a higher polarisation, . other conditions- being 
equal. 

The question now arises, how can we account for the 
polarisation phenomena accompanying the deposition of 
the iron metals which, as we have seen, are intensified by 
the presence of zinc sulphate or of hydrogen- ions* Ee 
Blanc hasexpressed the opinion that the metals form ionic 
hydrates, whose existence is also assumed for other 
reasons, and that; the supplementary supply of metallic 
ions (for the deposition of die metal) from these hydrates 
takes place at a restricted velocity only. On this, view the 
moderate Vploci^r of the reaefibn-r- ^ ; . ■ . , 

: •• i- ' ■ Me«(Hab) f Me»++ + Hi D , ! ' 

in the direction left to light would be the -cause of the high 
polarisation in the deposition of the metals, and the in- 
crease in the polarisation, observed in the presence of zinc 
sulphate- or acid, would occur because these additions 
much retard the decomposition of the ionic hydrates. 
Such an inhibitory action is possible; it appears little 
plausible, however* It seems preferable to look for, the 
cause of the retardation of the cathodic reaction in some 
change of the cathode surface. We may suppose that 
alloys containing zinc; or hydrogen are deposited on the 
cathode, and they possess a higher electrolytic solution 
pressure than the pure nickel; or iron. The formation of 
the— for the present purely hypothetical— intermediate 
products would then be the cause of the marked retarda- 
tion in the deposition of the metals. 

The experiments which have been mentioned, clearly 
demonstrate, at any rate, that a retarded cathodic process 
may undergo a farther pronounced retardation when the 
Cathode takes up foreign matter. If that be granted, the 
assumption which is made in explanation of the anodic 
passivity, namely, that slowly-proceeding anodic reactions, 
are further and essentially retarded by the formation b£ 
oxygen alloys in the surface pf the anode, gains . “a higher 
degree of probability. In addition to this passivity which 
is due to an oxygen charge, there wifi also be a possibility 
of: passivity -daring the anodic dissolution of metals in 
cases where the cations emitted by the anode wilt he able 
to form a scarcely soluble compound with the anions of the 
electrolyte. We shall only then be justified in ascribing 
the passivity to surface films if such films may be, ex- 
pected to form in accordance with the chemical behaviour 
of the electrolyte near the anode. When the causes of the 
anodic passivity are discussed, the question w |n therefore 
not be quite general', whether any. retardation in the 
emission of the Ions may arise' from the, formation of an 
oxygen alloy on the surface of the anode, or, whether the 
retardation be caused by the mechanical closure (covering 
up) of the surface of the electrode by the formation of an 
oxtde skin or of some other scarcely soluble precipitate* 
According to the conditions of the experiment, the one or 
the other moment wifi cause passivity. 

I now wish to refer to some experiments of mine (Zrit, 
Elektrochem.} 1912, xviii/, *89) which show that, at; one. 
and the same electrode metal in the same electrolyte; there 1 
may, according .to the experimental conditions, be a pas- 
sivity of the surface films, as well as a passivity due to an 
oxygen charge, and. that; under suitable; conditions, the 
two phenomena may continuously pass into one another. 
The experiments were undertaken, .in tfae first instance, for 
the purpose of inquiring Into the suitability of various 
metals as electrodes for the electrolytic preparation of 
ferripotassinm cyanide* I determined current density- 
potential curve* .with anodes of. the several metals in 
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: neutral and In alkaline solutions containing both feiro- and 
. ferripotasmum cyanide the sheet metals were dipped 
into the electrolyte; the potential was measured first 
.without current; .the electrode was then anodically 
polarised while the electrolyte was well stirred, and the 
current density was raised, and the potential was deter- 
mined inthe usual way. 

Weare on this occasion interested only in the results 
obtained with "the metals platinum, gold, iron, nickel, 
cobalt, and copper. The polarisation phenomena varied 
tp an extraordinary degree with the experimental condi- 
tions/ When the electrolytewas a neutrat solution with a 
; total, content (of ferropotassium cyanide -Mempotasemm 
' w cyanide) of 0*5 mol., whilst the ratio K^FeGyg : K 3 FeCy6 
: in the solution, was 25175 nr 75 j the potential found, 

when the current was not flowing, with platinum and gold 
t electrodes was .the oxidation potential of the respective 
‘ . solntion, whUst much less noble potentials were: observed 
'With iron, cobalt, nickel, and copper; these latter po- 
/ \ tentials gradually became more noble, v however. The 
; v ' latter electrodes at the same time became covered with; 
films of their sparely soluble ferrocyanogen compounds. 
Thus geld :ana platinum were completely passive in 
nentral solutions, whilst iron, nickel, cobalt, and copper 
behaved at; first like soluble electrodes which gradually 
: became .covered with .surface films and assumed the 
nobler, passive potential. When the electrodes were now 
anodicafrypolansed, gold and platinum too showed the 
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Small polarisation ^dueto changes in concentration), whilst 
an extraordinarily intense polarisation was noticed on the 
other electrodes, which were covered with surface films. 
The current density-potential curves observed with iron, 
nickel, and platinum m neutral solutions - sue reproduced 
Hr Fig. 4. We see how very strong the polarisations are 
in the first two cases (anodes with surface films) compared 
with the concentration polarisation of the platinum, anode. 

The aspect changed very materially when the same 
solution of ferro- and ferricyanrde was tendered o’i N 
alkaline by the ..addition of KQH. In this solution not 
only gold and platinum but also iron, cohalt, nickel, and 
copper marked, when not under current,, the oxidation 
potential of the electrolyte; the appearance of a surface 
film was no longer noticeable in any ease ; all the metals 
remained perfectly bright. When the electrodes were 
anodically polarised in this instance, the same small con- 
centration polarisation was shown by all the metals except 
iron. Iron yet indicated in the alkaline solution a pro- 
nounced polarisation which could considerably be 
disfuished, it is true, by increasing the alkalinity of the 
electrolyte and fay raising the temperature, . hat which 
could ncver be reduced to the low values measured at the 




other metals. In these experiments, however, the eye 
could not discern the formation .of. any surface film on 
the iron. ■ But the film was visible when the experiment 
was made in a o*oi N alkaline solution. In this solution 
the iron electrode marked, a short while after immersion, 
a potential which was by 8 millivolts less noble than the 
oxidation potential of the solution. Within half an hour, 
however, the iron potential had risen to this value, while 
the electrode, became covered with a faintly discernible 
layer of Prussian blne, which was gradually decomposed 
by the alkali of the electrolyte and converted into an oxide 
film. This oxide film , could only be seen in some spots ; ; 
the rest of 'the surface, apjieared ^uite bright,; Under ; 
anodic current titis electiode gave a stillhigher i^leursation ; 
thanfaad beennoticedinthe 0<iN alkaline solution/ The 
existence of an invisible oxide film faad^bowever, 
presnmed aJ^o in; umreattQngly alkaline idluti6iis, since ^ 
the polarisation was gradually seen tot increase inthem 
When tiie current intensity "was kept - constant and the 
electrolyte remained unchanged. ThuSina o*i N alka- 
line ' saiutipn,/*#;, the polarisation:", sdse, at* 0*002 
amp./cm. 4 , id 265 fiuhutes froih 90 -.up; to 134 millivolts. 
These observations indicate that in. all probability the 
passivity of the iron electrode in alkaline ferro-ferri- 
cyanide solutions was also doe tp the. formation of an oxide 

film,- -V 1 ■ ■ -■ X* ’ / , ' ' r "- 

On tike contrary, the passivity of electrodes which 
showed merely concentration-polarisation fn alkaline 
solutions could not be attributed to an oxidefilra of similar : 
kind as with the iron electrode. This was concluded, in 
the first instance, from the non-observance of any in- 
creasing polarisation,, and further from the following 
experiments:— ■ , V ~ ; 

When by suitable previous treatment a very thin trans- 
lucid oxide film had been produced on electrodes of nickel 
or cobalt, these electrodes showed, in alkaline ferro-ferri- 
cyanide solutions, at once the sapre polarisation pheno- 
mena of the same order of magnitude as iron electrodes. 
If, therefore, the passivity had on nickel, cobalt, and the 
other metals which were not. polarizable in alkaline 
electrolytes, been caused by the same kind of oxide layers, 
this passivity should have called forth an intensified 
polarisation. As this was not the case, we should have 
heen forced-provided we declined to abandon the surface 
layer as cause of the polarisation— to assume that these 
snrface.fiims responsible for the, passivity were good con- 
ductors, capable indeed of impeding the emission of 
cations, hut not of opposing any resistance to the passage, 
of the current. The existence of such well-conducting 
films is, however, extremely improbable, since tike oxide 
skins formed by purely chemical means introduced a con- 
siderable polarisation. . * ^ 

If, in spite of that, it should be suggested that the pas-^ 
eivity films were of the same kind as those chemically , 
prepared, but of so insignificant a thickness that they 
could not give rise to any. pronounced polarisation, we 
should have to imagine that the oxidations of ferrocyanide 

in the oxide* layer. We could** not conceive then, how- 
ever, why such peroxides, whose existence we should have 
to assume for. the different metals gold, platinum,: nickel* 
cobalt, and copper in alkaline solutions, should all be able, 
to effect the oxidation of the ferrocyanide at the same 
potential and with the same velocity. , On account of this, 
equality of the potential, at which the oxidation of the 
ferro-ferricyanide solutions is taking ptece with different; 
metals, we shall have ; to suppose that there is no oxide 
film on these metals (which cannot anodically be polarised), 
but; that these metallic surfaces are in perfect contact with 
the electrolyte. Since therefore the presumption, of oxide 
films does not afford any Unstrained explanation of the 
cause of the passivity of platinum, gold, nickel, cobalt,, 
and copper, Jt appears apposite . to trace their passivity 
back to a retardation in the emission of cations consequent 
upon the charge of the anode with oxygen. . 

Such oxygen charges. must doubtless exist, to judge: 
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from the position of the potentials of the anodes in the 
anodic .oxidation of ferro ferripotassmra cyanide solutions. 
We must further suppose these charges to be stronger in 
alkaline than In neutral' solutions, since they roust be in 
equilibrium with the concentration of the hydroxyl Ions in 
the electrolyte, /the last-mentioned fact was proved by 
Fredenhagen {Zeit. Anorgan. Chem., xxix., 396] by com- 
paring the potentials . of alkaline ferro-ferripotassiUm 
cyanide solutions with the potentials of oxygen electrodes 
in alkali solutions of equal concentrations. -• It resulted 
that the former potentials were more noble than the latter 
(oxygen) potentials, and that this potential difference in- 
creased with increasing alkali concentration of the electro- 
lyte. That shows that the oxygen pressure acting upon an 
electrode immersed in an alkaline ferro-femcyanide 
-solution is likewise increased by the higher alkaline con- 
centration, of the electrolyte. 4 The pressure is materially 
smaller in a neutral ferro-ferricyanide solution than m/an 
alkaline solution; /Thus, it comes about that nickel, 
cobalt, and copper are still able to emit cations into the | 
electrolyte in neutral ferro-ferricyanide solutions; but that < 
the rate oflon formation has practically dwindled to zero 
In alkaline. solutions, . owing to the increased oxygen 
charge. In the case of iron the rate at which ions Can be 
formed is likewise much-diminished In alkaline solutions. 
It is yet sufficient though to cause the formation of oxide 
films.. The passivity phenomena -of the experiments 
described mainly depend Upon the special position of the 
ferro-ferripotassium cyanide potential, and it. is entirely 
Within the range of possibility that, at more noble paten-. 
tlals„the metals examined would show a very different 
behaviour. , - V * 

The question in which way the oxygen charge of the 
anode impedes the. emission of cations' from the anode; 
cannot yet be ansWered- If we assume with O. Sackur 
{Zeit. Elektroehs**., 1904, x M 841), as well as with F. 
Haber and J. Zawadsky {Zeit. Physik. Chem 19 n, 
lxxviii. , 22S), that die primary process Of the anodic 
polarisation of a metallic electrode signifies in evfery case, 
and therefore also in the. case of a soluble anode, the dis- 
charge of the anions, then the passivity phenomena which 
we have been discussing would have to be considered 
from the same point of view as the retardation of the dis- 
charge of halogen ions from platinum electrodes- It has 
long been recognised (compare E* Muller, Zeit. Eiektro - 
Chen-* 1900, vi., 573 5 J 9 0t » vii,, 750 ; 1902, vilL, 424; 
Luther and Brislee, Zeit. Phys.Chem., 1903, xlv., 2i6 ; 
Boricke, Zeit. Elektrochem X905, xL, 71 Pfleiderer, 
Zeit. Phys. Cherny 1909, xlix*); that, especially with smooth 
platinum, fhe discharge of the halogens from solutions of 
the halides takes place at potentials which are materially 
more noble than we should expect from the position of 
the equilibrium potentials of the halogens in the respective 

solutions. * 

- (To be condrrued). . 


The Piiysleal iSociety^'Aniiaial Exhlbttioh.r-Tblia 
Exhibition, which is to be held on Tuesday f thaxfith mst., 
at the Imperial College of Science, South Kensington, will 
be open in both the, afternoon (from 3 to 6 p.m.) and in 
the evening (from 7 to 10 p.m.). Frof. The Hon- R. :J. 
Strutt, F.R.S., will give a Discourse at 4.30^ "Spiral 
Electric Discharges”; and Mr* Louis Brennan, C.B., 
will show some experiments with Soap" Films at S.30 p.ra. 
Some thirty firms will be, exhibiting, and there will also be 
certain experimental demonstrations. W e understand that 
invitations have’ been given , to the Institution -of Electrical- 
Engineer*/ the -Institution of Mechanical Engineers," the. 
Faraday Society, the Optical Society,; and the Rsntgen 
Society* Admission- in all cases will be by ticket- only, 
and therefore, Members of the Societies just mentioned 
(including also the Physical Society) desirmgto attend the 
Exhibition should apply to the Secretary of the Society to 
which they belong. - \ 


THE AMMONIA SYSTEM OF ACIDS, BASES, 

- ' , AND SALTS.* 1 

V By E&WARB C. FRANKLIN. 

I. Introduction . 

I. The Properties 0/ Liquid Ammonia.' — The many striking 
analogies between liquid ammonia and water as electro- 
lytic Solvents have been emphasised by the writer and his 
co- workers in papers which have appeared from time to 
time during the past decade. In all those properties which 
give to water its unique position among solvents; such as 
its abnormally high boiling-point, its high specific heat, 
its high heat of volatilisation, its high critical temperature 
and pressure, its high association constant, its, high di- 
electric constant, and its low boiling-point efevarion con- 
stant, Its power as an electrolytic solvent, and the facility 
with which.it forms compounds with salts, liquid ammonia 
shows a remarkable similarity to water. 

While the boiling-pomt of liquid ammonia is. 33*46° 
below zero (Gibbs* joum, Ant. Chew. Sac., 1905, xxvii., 
851 i cfc Franklin, Ann. Phys.^t 907, [4] , xxiv., 367), it 
still appears abnormally high when compared With the 
boiling temperatures of phosphine, arsine, stibine, methane, 
ethylene, hydrogen sulphide, hydrochloric acid, &c. The 
specific heat Of liquid ammonia (Elleau and Ennis, ¥ourn. 
Frank. Inst. f i 898, cxlv., 189 ; Dieterici, Zeit. KdlUind, 
1904) and the heat of fusion (Fourcrand and Massol, 
Compies Rendus, 1902, cxxxiv., 653, 743) of the solid, are 
greater than the corresponding constants for water or any ' 
other known substance, while its heat of volatilisation 
(Elleau and Ennis, loc. cit . ; Franklin and Kraus,¥m»7J. 
Phys. Chem.y 1907, xi., 553; Dieterici; loc. cf#.) with the 
one exception of water, is the highest of any known liquid. 
The critical temperature Of ammonia ft abnormally high; 
and its critical pressure — the more characteristic constant 
—is higher than that of any other liquid exceptingwater. 
Ammonia is an associated liquid; (Franklin and Kraus, . 
Am. Chem. y&um+y i8gg, xxi., 14; Walden, Zeit. Pkys. 
Cherny 1911, ixx., 599), acid its dielectric constant 
{Goodwin and Thomson, PAy*. Rev. t 1899, viit, 38;' 
Coolidge, Wied. Ann 1899, box., 125), though' much 
below that of water, is still high when compared with 
that of non-electrolytic solvents. Its boiling-point eleva- ' 
tion constant is the lowest of any known .liquid, namely,. 
3*4 (Franklin and Kraus, Aw. Chem. youm. t 1898, xx. r 
836), as compared with 5*2 for water. In its tendency, to' 
unite with salts and other compounds, it probably exceeds 
water, since salts with ammonia of crystallisation are 
perhaps even more numerously recorded in the literature ~ 
than are salts with water of crystallisation. As a solvent 
for salts it is generally much inferior to water (Franklin 
and Kraus, Ibid.; 1898, xx., 820), though some salts, for" 
example the iodides and bromides of mercury, lead, and 
silver, dissolve very much mote abundantlyin ammonia 
than they do In water, and it far surpasses the latter 
solvent in its ability to dissolve the compounds of carbon. 
Finally, it exhibits; conspicuous power as an ionising sol- 
vent (Note r), the more dilute ammonia solutions 3133*5° 
being very much better conductors of electricity than 
aqueous solutions of -the same concentration at z8°. 

II. Meiathetic .Reactions between Ordinary Acids, Bases, 

and Salts in Liquid Ammonia Solutions . . ; 

2. Reactions between Satis*^ The general r esembtace 
between ammonia and water, outlined above,' ted Es&mMm 
and Kraus to inquire whether ordinary metathetic reactions 
take place in the former solvent as they do in the latter* 
Such was found to be the case (Am. Ckim. ypvfn.t 1899, 
xxi., if, with the interesting difference; that, as a result of 
variations in the order of solubilities in ammonia as com- 
pared with water,, certain reactions take place in the 
former solvent which, do tint occur in ‘the latter, or they> 

* From American Ohemical ycmww^ZIvii., No. 4. 
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maty even proceed in opposite directions in the two solvents* 
As examples may be mentioned the separation of the sul- 
phides of the alkaline earths as white precipitates when 
liquid ammonia solutions of soluble salts of these metals 
and ammonium sulphide are brought together, and the pre- 
cipitation of an alkaline earth chloride when a solution 
of a soluble salt of any one of these metals is acted 
upon by a solution of a soluble chloride. The equation 
aAgNOg +BaCI 2 * Ba(N 0 3 ) 2 +• 2 AgCl read from left to 
right, represents the familiar action between silver nitrate 
and barium chloride in aqueous solution. , Read from right 
to left it represents the aption of silver chloride on barium 
nitrate in solution in liquid ammonia. Barium chloride is 
but slightly soluble in liquid ammonia, while the other 
-three-salte arfe readily soluble. 

3. Reactions between Acids and Bases*— At first thought 
it may seem absurd to speak of acids existing in ammonia 
solutions and reacting therein with bases. Ammonia 
is frequently referred teas a base, and everyone knows 
that acids uriite with ammonia to form the familiar am- 
monium salts. The fact, however, is to be emphasised 
that ammonia is not a base, that it is only in the presence 
of water that ammonia exhibits basic properties* and that 
in consequence the dry liquid behaves almost, if not quite, : 
as~ indifferently as water itself towards the ordinary indi- 
cators. Now it is an important fact that many ammonium 
salts of both oxygen acids and halogen adds dissolve freely 
in the liquid ammonia to form solutions which show certain 
truly acid properties, as follows : — First, they discharge 
the fed colour of liquid ammonia solutions of phenol* 
phthalein which have been rendered alkaline by the 
addition of a small quantity of a base ; second, solutions of 
.ammonium salts in ammonia attack sodium, potassium, 
calcium, magnesium, zinc, arid cadmium, with the evolu- 
tion of hydrogen and the formation of the respective 
metallic salts in accordance with the general equation 
M-f-NH^Ac 'm MAc + NH 3 4-H ; third, many metallic 
oxides and certain basic salts — all the members of which 
two classes of compounds are practically insoluble in am- 
monia — dissolve in liquid ammonia solutions of ammonium 
salts. For example, Divers (Phil, Trans., 1873, clxiii., 
359} found sodium hydroxide, potassium hydroxide, and 
the oxides of cobalt, copper, lead, magnesium, mercury, 
cadmium, and zinc to be soluble in liquid ammonia solu- 
tions of ammonium nitrate (Note a). The writer has con- 
firmed most of these results ef Divers* and has also, 
observed the solubility of spmeof these hydroxides arid- 
oxides in solutions of; ammonium salts other than . the 
nitrate*. It therefore appears that bases dissolve in am-, 
moriia solutions of ainriioribm salts (Note 3) in a manner 
analogous to the solution of insoluble bases in aqueouB 
acid solutions, as indicated, for example, by the familiar 
equations— f ; ? ' v, , 

: NaOH+NH^CliNaCl^HaOri-N^ 
Ca{OH)a+^HH4N0 3 - Ca(NO$}* + 2tt 2 0+aNH 3 
for two of the above, mentioned bases. 

* Even in water solutions the acid propertieriof ammonium 
salts' are frequently in evidence, as, for example, in the 
well known cases Of the solubility of metallic zinc and 
magnesium, and of certain metallic oxides, hydroxides, 
and carbonates, in aqueous solutions of ammonium salts. 
Especially interesting and significant in this connection, 
as will be discussed in detail m a subsequent paper, is the 
conversion of the so-called mercurrammohium compounds 
into normal mercuric salts by the action of ammonium salts 
in aqueous solutions. s 

The reactions which have just been described as taking 
place in liquid ammonia differ in no essential respects from ! 
the familiar metathetic reactions in aqueous solutions. 
They are reactions between the ordinary oxygen acids; 
bases, and salts and the halogen acids and salts, taking 
place in a solvent other than water, a field of study that 
has received considerable attention from Neumann and 
his students (Ber, t 1910, xliii. , 313 ; Rohland, ZtiU Anorg. 
g&em., 1898, xviii*, 322). 


. Notes . 

x. Cady, youm. Phys , Chem. t 1897, i., 707; Franklin 
and Kraus, Am, Ckem, Jottm,, 1900, xxili., 277 ; Franklin 
and Cady, youm, Am* Ckem . Soc, t 1904, xxvi., 499 ; 
Franklin ana Kraus, Ibid, % 1905, xxvii., 191; Franklin, 
Zeit , Phys, Ckem,, 1909, lxix., 272. . 

It will be observed that it is the hydrides of the first or 
typical members of the fifth and sixth groups of the Periodic 
System which show conspicuous power as electrolytic sol- 
vents. The hydrides of the other members of thesegroups 
(hydrogen sulphide, phosphorus hydride, &c.) show scarcely 
a trace of such properties. Of the. members of the seventh 
group, Steele, Archibald, and Macintosh have shriwn that 
hydrochloric acid, hydrohromiq acid, and hydriodic acid 
show some considerable power of formingelectrdlytic 
solutions. Such relationships,, together, with the fafct that 
the discovery of fluorine was made possible to Moissan by 
the observation that potassium fluoride dissolves in liquid 
hydrofluoric acid to form a> conducting solution, suggests 
that hydrofluoric acid may be as powerful or possibly even 
more powerful an ionising agent than water itself^ Some 
of these considerations, together with the facts of its 
abnormally high boiling-point, its evident association even 
in the gaseous state, its power of uniting with fluorides as 
hydrofluoric acid of crystallisation, led the writer, some 
years ago, to make some preliminary experiments on liquid 
hydrofluoric acid in the hope that he might see his way 
to a more extended investigation of liquid hydrofluoric 
acid as an electrolytic solvent. These preliminary experi- 
ments on anhydrous hydrofluoric acid showed it to possess 
strong solvent powers. Potassium fluoride, sodium fluoride, 
potassium chloride, sodium bromide, sodium nitrate, sodium 
chlorate, potassium bromate, acetamide, urea, and potas- 
sium sulphate, are abundantly soluble ; silver cyanide, 
barium fluoride, and copper chloride appear to dissolve to 
some extent ; while calcium fluoride* copper sulphate, 
copper nitrate, ferrous chloride, mercuric oxide, lead 
fluoride, and metallic magnesium, are. insoluble. 

2. The so-called Divers liquid, it is to be observed,. is 

simply a concentrated solution of ammonium nitrate in 
liquid ammonia. The fact that the solution exists at 
ordinary temperatures at atmospheric pressure is explained 
as the result of the lowering of thp vapour tension of the 
solvent by the large amount of ammonium nitrate in solu- 
tion (Kuriloff, Zeit, Phys, Ckm., 1898, xxv,, 108 ; Divers, 
Ibid 1898, *xvi., 436). ; V*„ „ ‘vv , - ' 

3. The acid properties of ammonium salts in liquid 

ammonia solutions thus made evident suggest that, analor 
gorisly, in water solutions of hydrochloric acid the hydrogen 
ion may be associated with .Water as OH3+. Three 
hydrates of hydrochloric acid of the" respective formulae 
HCI.3H3O, HCL2H2O, and HCl.HaO are known (Rupert, 
y aunt. Am* Ckem. Soc.,xxxi<, 851). - Of the latter com- 
pound it is interesting to note that Rupert; reports it as a 
M white crystalline substanceresembling ammonium chloride 
. ip general character.” j . -r'y 

\ ;- iJ ‘ ; ■ - , (To be continued). ■. 


Fluorsulphonic Acid and Its Salts. — Wilhelm Tranbe. 
— Ammonium fluoride reacts energetically with sulphur 
trioxide, giving a crystalline product, the ammonium salt 
of fluorsulphonic acid, FSO3NH4. The same salt may be 
obtained by dissolving > ammonium fluoride in fuming 
sulphuric acid, and the free acid may be obtained by dis- 
tilling the solution. On treating the solution with alcoholic 
ammonia and evaporating off the alcohol, ammonium 
fluorsulphonate is formed, rind fluorsulphonates are also 
obtained when dry fluorides are heated with pyrosulphates. 
They are decomposed by heating with alkalis, but the acid 
is much more stable towards hydrolysing agents than the 
analogous chlorsulphonic acid. When salts of fluorsul- 
phonic acid are heated with 99 per cent sulphuric acid in a 
platinum dish fitted with an upright platinum condenser a 
good yield of the free acid is obtained.— Berichte, xlvh, 
To. X2. 




THE J SCIENTIFIC WEEK. 

(From Our Own Paris Correspondent), 

A New Lamp for Ultra-Violet Rats. 

MM. Bitlon-Daguetre, Niedard, and Fontaine have just 
invented a new mercury vapour lamp which acts com- 
pletely immersed in water and can only work in water. 
The light* rich in ultra-violet rays, emitted by this lamp 
does not heat the objects placed near the luminous source. 
.This particular would permit, an inflammable film to 
remain indefinitely in proximity with the lamp without 
taking fire. 

Jupiter’s White Spot; 

The astronomers who study the physical constitution of 
Jupiter have not yet managed to agree as to the nature of 
a spot that for "a long tithe went under the name of the 
« red $pdt; M , and "which is now white. This mysterious 
spot has the aspect of an enormous swelling. It occupies 
an important region of , the southern hemisphere of the 
Jovian planet. The extent of this spot is exceedingly vast. 
It is about 42,000 kilometres in length. It is very prob- 
ably formed by gaseous condensations, for the ^surface of 
Jupifei is sfillih a primordial gaseous or liquid state. 
Contradictory hypotheses have, been formed about it. 
Certain scientists see ro this spot of Jupiter a first conti- 
nent, in formation a thin pellicule that, is cooling on the 
surface of the immense and majestic .planet. Other astro- 
physicists think that this spot is merely constituted by a 
condensation in the vaporous envelope of Jupiter, An 
astronomer of the Observatory of Copenhagen, M. Hans 
Lan, has just published the result of his observations on 
Jupiter red spot,' 1 ’ ~ According to this astronomer the 
visible surface of Jupiter is composed of a vaporous enve- 
lope, the gakes of which are perhaps very mudi condensed 
and form a light yellow layer, with a great power of reflec- 
tion. Above this is spread a thin layer, which appears to 
exercise a strong absorption on the under layer. In this 
very fluid middle formed of clouds and vapours, the spot 
may be considered, says M. Hans Lan, as a hot lake in 
the, deep layers of the gaseous envelope. The temperature 
qf the spot must be much higher than that of the neigh- 
bouring regions. So masses of gas, veritable currents of 
metals .or metalloids fall into it. Its form varies under 
these influences, but for some years past the red colouring 
has decreased, the spot has gradually grown pale. J It is at 
present of a j brilliant white. The tropical perturbations of 
-the austral hemisphere of Jupiter seem to have an influence 
On the spot. These perturbations push it from west, to 
east»_and M. Qudnissel, astronomer at the Flammarion 
Observatory at Juvisy, has signalled an average advance of 
about one degree a day. For M* QuSnissel the Spot is a 
solidification' of the Jovian surface. This, is not the 
opinion of M; Hans Lan* The Danish astronomer states 
that the disjunction of the spots on Jupiter recalls that of 
the spots on the .sun; their brilliancy, varies with the 
, activity of the suO and especially with its magnetic phe- 
- rioraena- These variations of brilliancy have been like- 
wise remarked by Mv Fridtjof Le Cbuitre, an astronomer 
of Geneve. And the gleams that suddenly appear in this 
reddish region may be attributed either to the lighting up 
of the Jovian clouds by some yolcanic eruption or to some 
magnetic aurora of extreme intensify. But the prpblem 
of the formerly blood- ted spot of Jupiter is not yet solved* 
Is it merely clouds or worlds in a state of formation ? 
Doubtless science will tell us some day what it is. 

; The, World’s Statistic of Telephone. ; 

An interesting statistic- concerning the distribution of 
telephone throughout the whole world has just been pub- 
lished by the Lumiire Electrique. The total number, of 
telephonic stations of Europe, Asia, and. America. was, in 
January, 1912, f2, 085,^13,. whereas on January 1, 
there were only 10,9x9,100 telephones. - It was in America 
that the number of stations increased to such an extent in 
one' year ; 760,000 more telephones as compared with an 


increase of only 200,000 apparatus in Europe. The United 
States have the .greatest number of telephones of any 
country in the world, with 8,357,625 apparatus* for . a 
population of 92,174,000 inhabitants ; that is to say, a 
telephone post for every 11 inhabitants.' Canada follows 
next with 23 inhabitants per post and a number of 302,759 
telephones. Amongst European countries, Denmark holds 
the first, place with 107,153 . apparatus for 2,589,000 
inhabitants, x telephone for every 24 Danes. Sweden and 
Norway occupy the second and third place. Switzerland, 
comes, next with 41 inhabitants per telephonic station; 
Germany is the fifth with 1,154,518 telephones, or one 
apparatus for 56 inhabitants. . ' England comea- jiext, 
followed closely by Luxembourg* Iceland, and HdJ&od. 
France occupies miserably the tenth place :in the European"— 
statistic, with 260,998 telephonic posts; that is to- say, 
one apparatus for .150 Frenchmens . The two last ranks are 
held by Bulgaria, 'Greece* and Bosnia- Herzegovina, that 
have only one telephonic, apparatus' at the disposition of 
from 1500 to 2000 inhabitants; The ten. towns of the whole 
World that are best provided for as far as Is concerned the 
number: of installed' telephones are, with the. exception of 
Stockholm^ ah' American. At , Los Angeles, at Ban „ 
Francisco, and at Stockholm there is one telephone per 
4J inhabitants, which seems almost incredible, hut is in 
reality rigorously exact- „ s , " * . 


PROCEEDINGS OF SOCIETIES. 

: ROYAL SOCIETY.;- , , ; 

Ordinary Meetings November aoth x 1913. 

Sir Archibald Geikie, K.C.B., President, in the Chair. 

Papers were read as follows : — 

u On MeduUosa pusilla.” . By Dr'. D* H. Scott; 
For.Sec.R»S. „• ? .* r 

u N euro -muscular Structures in the Hearty By Prof. 

A. F. S; Kent. . . * , *' * - v : 

u Alleged * Excretion of Creatine f in Carbohydrate 
Starvation." By George .Graham and B. P. Poulton. 

x. The presence of aceto-acetic acid always causes an . 
error in the estimation of creatinine, and the error increases 
with increasing amounts of aceto-acetic. acid. As the 
result of this error the estimation of creatinine will be too. 
low. This error is not eliminated if the diluted urine is 
allowed to stand for varying lengths of time beforemaking 
the readings. ‘ , 

2- The aceto-acetic acid is removed in the estimation of 
creatinine + creatine, and does not cause any error. 

3. As the creatinine figure is too low and the creatinine , 
4- creatine figure is correct, it will appear that creatine 
has been excreted. : ■ 1 v 

\ 4. ’ Acetone andoxybutyric add, if "present in amounts' 
comparable to those which’ usually occur in brine, produce : 
practically no error in the estimation of creatinine. 

5. A simple and reliable method has been devised for 
removing aceto-acetic acid, preliminary to the estimation 
of creatinine; 

6* In our experiments^ carbohydrate- free diet did not 
cause the excretion of any creatine. , - ^ 

“Origin and Destiny erf Cholesterol in the Animal/ 
Organism. Part XI. The Cholesterol Content . of Crowing 
Chickens under different Diets . By J. A, Gardner and 
P. El Lander, - ■ ' ■ ' * 

In this paper the authors give an account of determina- 
tions of the cholesterol and cholesterol ester content of 
chickens at various stages of growth and under diets con- 
taining different amounts of cholesterol, with: a' view to 
ascertaining whether; cholesterol can, to any extent, be 
synthesised in the organism from ; proteins, fats, or 
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carbohydrates.. The results, appear to show that the 
cholesterol content of the growing chicks depends on the 
sterol content of the diets* but the figures give no indication 
that* under the conditions of experiment, cholesterol is 
synthesised, during growth. 

The authors consider that the results obtained r taken in 
conjunction with the fact previously discovered* that in the 
differentiation of the ovum into the complex aggregates of 
cells constituting the chick no formation of cholesterol, 
takes plaqe, appear to support the view formerly expressed 
t^at cholesterol is not readily synthesised in the organism. 

** Contributions to the Biochemistry of Growth^ On ih$ 
Lipoids of Transplantable Turnouts of -the Movseand ikt 
Rat”. By W. E.Buliock and W; Cramer. ‘ - ,/ 



Anniversary Dinner, December ist, 1913. 

■i A very large company of eminent men of science was 
present ; at the anniversary dinner Held in the evening of 
December 1st 1 at the H&tel Mfitropole, at which the new 
President* Sir William Crookes, O.M., presided. Among 
those who accepted invitations to he present were : — - 

; The American Ambassador* Sir Archibald Geikie, the 
Greek Minister, ; Sir John Simon, Lord Desart, Lord 
Sumner* Sir Joseph Larmor, M.P. s Sir William Ramsay, 
.Sir Aston Webb; Sir .Oliver LodgeVSir E. Ray Lankeater , 
Sir Henry Miers, Sir Francis Yotmghusband, Sir David 
Gill, the Horn Thotnas Mackenzie (High Commissioner 
for New Zealand)* the Dean of St. Pam’s, the- Bean of 
Westminster, the Vice-Chancellor of Cambridge, Sir 
Frederic Kenyon, Sir -Newton Moore (Agent. General for 
Western Australia), Sir TbomasEUiott, Sir Frederick 
Treves, Sir Francis Lakiag. Sir Ronald Ross, Sir Alfred 
Kempe, Sir J. Crichton-Browne r Mr. J. H; Balfour. 
Browne, Sir Laurence Gomme, Sir J. Wolfe Barry, Sir 
Charles Parsons, Sir William Abney, Sir Lauder Brunton , Sir 
Thomas Barlow. Sir George Robertson, Sir John Murray, 
Sir Mackenzie Davidson, Sir David Ferrier, Mr. Justice 
Pickford, Lord Onslow, Sir Alfred Keogh, Sir Thomas 
Holderness, Sir Alfred , Ewing, Sir Reginald Custance, Sir 
-Wifiiam Tilden, Sir H. Llewellyn Smith, Sir John 
Bradford, , Sir Andrew Noble, Sir John Thornycroft, Sir 
Edward^ Troup, Sir Hercules Read, Sir Sydney Olivier- 
Professor A. Schuster. Sir William Scblicfi, Sir H. 
Howarth, the Rev. Dr. Bonney, Dr, A. Smith Woodward, 
and Professor E. H. Starling. 

. After the usual; loyal Toasts, the American Ambas- 
sador, in proposing the toast of “The Royal Society, 4 * 
spoke of the change which; had come into the world by 
reason of the activities that that venerable society had! 
fostered— a change even in our day. Let anyone think, 
for instance* what. It was” to live in the pre- Darwinian 
era- as compared with what if was to live jn the poat- 
Darwinian eta. For his part;. He thanked God he was 
bprn no earlier than . he was. . (Laughter). J. With the rich 
flowering of science, however* had come a. bankruptcy of 
great literature. He left it to them to say whether these 
two contemporary phenomena bore the relation of cause 
and effect. By great literature* of course, he meant not 
the mere conveying of information, but the great art which 
used life and thought for its raw materials, and used it 
With such insight that they called it inspiration, and with 
such deft artistry that they palled it genius. Might not the 
explanation of this bankruptcy of great literature be that the 
rise of science, which had changed all our outlook on the 
world, and had for the first time made us feel at home in 
this life and unafraid, had for the moment thrown men of 
great artistic power somewhat out Of the use of their 
powers ? It was a pleasing thought to suppose that some 
member of that society, or some similar body, might make 
a new era also by the production of great literature, because 
the great literature of the future must take account of and 
must be shaped by their view of life under the dispensation 
Of men of science. (Cheers). 


The Government and Scientific Problems. 

The President said he’felt it impossible to express his 
sense of the distinction they had conferred on him by 
electing .him as their President— the highest reward that 
/could fall toithe lot of an English scientific man., , The 
Society’s aims ate well known to all present, but possibly 
their needs are not quite so famUiar. They are in the not 
uncommon position, of requiring large annual sums to 
supplement their comparatively small income,' which is 
entirely devoted to the furtherance of scientific knowledge. 
They have had generous benefactors in the .past, and every 
year the Government places a certain sum of money at 
their disposal. But they could advantageously .dispense, 
In aid of investigation, very much larger giants than are 
how. in their gift, and: they can promise mqs^ enthusiastic 
gratitude to the. fortunate possessor; of wealth who isyet 
to cbme. forward with in offer to double br; trehle their 
income. ^ t 1 ,'v^-Vk/ *■ ./'V. ' r- V 

During the past year they bad bedn consulted by 'the 
Government 1 oh many Scientific problems* and they were' 
gratified by the assurance that their advice had been of 
practical yaltfe. They had appointed a sub-committee to 
prepare. the reports of the scientific work of the Terra Nova 
Antarctic /Expedition* and to administer the sum of £17,500 
set aside by the Mansion House Committee for. that pur- 
pose./ The Society bad also made.;ari investigation into 
the cause and prevention of glass workers’ cataract* and 
had appointed a committee to administer the small amount 
of funds granted by the Government for that purpose. 
They were also proceeding to revise the main features of 
the magnetic survey oi the British Isles, and had appointed 
a small committee for that purpose. ' ' /' 

From his earliest days the Royal Society exerted on him 
Ja stimulating influence, It , was in 1856— sixty-three years 
ago— that he first attended a Meeting in the Society’s 
Rooms at Somerset House. More than fifty years 
ago he was elected a Fellow* and in November* 
1863, he was received into the Society by Sir Edward 
Sabine, and he signed the noted book of Signatures. On 
the same page as his own occurred the names ofBjr William 
Huggins, Sir Archibald Geikfer Sir., Charles 
David Livingstone^ ; Sir William Flower, SrW®|ijHna 
Jenner, Lord, Tennyson^ and. Sir, John Evad^jfl MB 
had the extreme honour 0? : being the Qtily chemist 4 wM 
the exception of Sir Humphry Davy— wh chad occppiea the. 
Presidential Chair. Hehad watched tbedevelopment; of 
chemistry from, the stages of observation and classification to 
the deductive stage of the Newtonian method. He saw now 
with inward eye, -howadvances in science research depended 
upon absolute, accuracy of observation ; measurement, 
expression, reasoning,' and. on scrupulous veracity com- 
bined with the widest tolerance of new ideas* And he saw 
the disdain of scientific teaching— which used to be a 
characteristic of our /industrial leaders— slowly and surely 
vanishing. This disdain had been replaced by a keen belief 
in pure research. 

After referring to modem progress, be said:— “How 
extraordinary it is that we have not yet realised that con- 
ceivability is not the limit of possibility; that the true 
opposite of belief in a theory or a fact is not disbelief but 
doubt, Uncertainty* suspension of judgment.” 

“I wonder,” continued Sir William, “what parallel of 
our appalling ignoranco our grandchildren will quote in 
eighty years’ time ? What obvious phenomena are over- 
looked, and what inferences .and generalisations / are 
awaiting another Newton ? The keen sense of failure, the 
memory of disappointment 1 ahd -of errors must ever 
accompany the pursuit of, .knowledge. Despair, is close 
behind us— enough that it never looks UB in the face. But 
it is unnecessary for me to tell you that it is the work itself 
that comes first ; not tha reward; No rejoicings in praise 
or profit rival the joy of sustained effort, patient labour, 
even if success does not come at the -end to crpwn the toil* 
But it is the approbation of the Royal Society that, is, 
indeed, my ‘exceeding great reward.’? 1 


- c "gS2tvrt Neutral and Ami Oxalates of Potassium. 


Sir Joseph Larmqr, in proposing the toast- of “The 
Retiring President,” referred to the high literary qualities 
which Sir Archibald Geikie had combined with profound 
scientific work, and which had brought the Royal Society 
into honour and appreciation in circles, in which perhaps 
the hard strenuous routine of difficult scientific work might 
not have been appreciated' on its merits alone. 

Sir Archibald Geikie, in responding, said it was not 
merely an honour, to have occupied the chair which was 
filled by Mewton, Sir Humphry Davy, Hooker, Huxley, 
Kelvin, and Lister. It had been to him, a source, of the 
most intense enjoyment and atSt* a great revelation of 
human qature, chiefly on the pleasant side. It was a 
great pleasure, indeed, to cultivate friendships with such 
men as Sir Joseph Latmor himself,.. Sir Alf red TCempe, Sir 
Rose' Bradford, Prof. Schuster, ; and alt the men with whom 
he bad been associated. In the Council. He was; deeply 
indebted to the Royal Society! The only regret which , be 
had 1 to express was that the ; hope with Which he entered 
upon his Presidency had not been realised, that somehow 
or other by benefactions— he never looked very much to 
the State, L>* anything ^(laughterl— by donation's, or bb 
quests, fhe Royal "Society would have been in possession 
‘ of such a iom, apartfitogether from , its ordinary income 
and expenditure, as would enable it to ; carry om, initiate, 
and support investigation which at present, for want of 
funds/ it was absolutely unable to do., : That had been only 
partially fulfilled. The Society ought to he in possession 
of a sum of, say, ^robo a year which. it could do what it 
liked With. He was thinking over these matters when Sir 
James Caird, of Dundee, sent him a cheque for £5000, 
expressing the hope that it might possibly be of nse in 
cheapening radium, but fortunately coupled it With this 
stipulation, “ or with any other branch of research which 
the Society might think it useful to devote if to.” Sir J. 
Caird" had’heen so good as to agree that the fund should 
be named the " James Caird Fund for Physical Research.^ 
That was the sort of fund they wanted— a fund which 
should not be restricted to any one thing. .(Cheers). 

. The President next proposed “The Medallists,” whose 
nameS were received with cheers by the company, He l 
prefaced his. speech with a few personal remarks, in the 
course of which he said he hardly dared hoph to rival his 
great predecessor, who, by his personal qualities no less 
than by his intellectual attainments, had won ;the esteem 
and affection of all who had come in contact with him. 
(Gheers). ' . i 

Sir Ray Lankester, in responding, expressed the thanks 
of the medallists for the toast which had been honoured. 
He was very proud to be associated in. so doing with the 
distinguished men to whom medals had that day. been 
awarded. Most of , them were his lifelong friends and 
associates. In the Sylvester Medallist, of the year, Dr, 
Glaisher, he met' an old schoolfellow, : They were at 
school together when Chiefs School stood near St. Paul’s 
Churchyard. They both owed muchto the fact that St. 
Paul’s 'was an old-fashioned day school where they were 
little -troubled with evening work and had leisure to follow 
their favourite’ stttd«k'at borne, . They were’ all grateful 
for the generous appreciation of their efforts. The Royal 
. Society;had been an Alma Mater to him from his, boyhood, 
He had profound reverence for its purpose and .method, 
and pride in its incomparable achievements. (Cheers). 

Prof. , HarolO Dixon, who also : responded, said the 
medallists felt that the honour bad been paid to them not 
m much for their own personal achievements, but because 
they had tried to encourage others p seek out new know: 
ledge. . They all-rejoiced, m that impersonal recognition of 
their- work* . ■ , . - ~ , 

Sir , David , Gill, in proposing- the toast of " The 
Guests,” saidthey realised thathi the American Ambassador 
they bad a man who had . helped to promote those inter- 
national relations in science which were so important for 
. its progress. In coupling the toast with the name of Lord 
Sumner, he said they offered him their warmest congratu- 
lations on the recent honour conferred oh him. They also 


congratulated the highest Court of Appeal in the land, on a 
valuable acquisition to its ranks. 

Lord Sumner, in responding, said that never before 
had he seen assembled in one room so many of the im- 
mortals of our race, and never before had he met somany 
seekers after truth. It was a special pleasure to one of 
his profession, the members of which did not pursue truth 
in their sense of the 'word, to come in contact with so dis- 
tinguished and ancient a body who devoted themselves to 
the pursuit of truth for its own sake, and knowledge for 
its own sake. 


, CHEMICAL SOCIETY. - - , 

' ti - > (Continued frqm p,26g). 

229. u MethylationofCetiulose” By William 'Smith 
Denham and Hilda Woodhqusk. (Trans^xgt^, 1735). 

Wben alkali-cenuIose, prepared by mixing cellulose with 
sufficient X5 per cent solution of BOdium hydroxide to give 
H mixture in which the proportions of the constituents, are 
represented by the ratio C^Hio 0 5 ; aNaOH. is treated with 
excess of methyl sulphate a metbylafed cellnloae is ob- 
tained, which retains the fibrous structure of the. .anginal’ 
material and has the composition represented" by the 
empirical formula Ci 2 Hi 9 0^*OMe. If this substance is 
subjected to a repetition of the same treatment the com- 
position of the new product is given by the formula 
CeH^d^OMe* whilst; another repetition of the process 
yields a substance the composition which is given by the 
formula CatH3 3 Qr5(OMe)j. All these substances cam • 
acetylated, giving derivatives In which the methyl group 
is still present. The substance CeHoO^OMe has been 
converted into a material which resembles viscose. 

230. " Structure of the Salts of Nitrophencds.” By 
John Theodore Hewitt, Rhoda Marianne Johnson/ 
and Frank George Pope. (Treats., 1913, 1626). 

An attempt has been made to attack the problem, of the 
constitution of the nitrophenolates on chemical grounds. 
The sodifim derivatives of true phenols react in absolute 
alcoholic solution with ethyl chloroacetate at water-bath 
temperatures, giving ethyl aTyfoxyacetates. Even 2:4: 6- 
tribromophenol is not sterically hindered, but 0- and 
p-nitrophenols do not react; under the conditions mentioned. 
Sodium m-riitrophenolate, however, gives a- good yield of 
ethyl jw nitrophenojgracetate. * ‘ 

. The nitro-group in the nitrophenolates is evidently also 
affected; whilst sodium methoxide reduces nitrobenzene 
to azoxy benzene and nitroanisole to axoxyanisole, the 
nitrophenols are not converted into azoxyphenols. . 

231. " Neutral and AcidOxalafes of PotasstHm?* By 

Harold Hartley, Julien Drugman, Charles Archi- 
bald Vlieland, and Robert BouRdillon. (Trans., 1913* 
1747)- / - . J 

. A further study has been made of the equilibrium bf' die 
system potassium hydroxide-oxalic acid-water, confirming 
in; the main the results of previous investigators; but: ex- 
plaining some discrepancies in then work, for example, the 
anomalous solubility curve of the neutral oxalate, , the 
degree of hydration of potassium hydrogen oxalate; and 
the transition temperature of the two modifications of the 
latter salt. A crystallographic examination has been made 
of tetrapotassium dihydrogen oxalate, and of a twinned 
form of thfc iaeutrM oxalate. ’’ 

232. “ Adiabatic and Isothermal Compressibilities of 
some Ltqmds between One andTwo Atmospheres Pressure ” 
By Daniel,Tyrer. ; (Trows., 1913, 1675). " 

A method is described by which the adiabatic com- 
pressibility of a liquid can' be accurately determined at a 
pressure of x to 2 atmospheres. This consists in principle: 
of compressing the liquid contained in a suitable vessel 
and observing directly the volume change" which occurs, 
m a calibrated capillary tube. Measurements have been 
made over a temperature changciof c 6 tp the boifing-poin 
for the following nine liquids Ether, chloroform , carbo 
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tetrachloride, benzene, toluene, chlorobenzene, carbon 
disulphide, ethyl alcohol, and water. 

By aid of the following thermodynamic equation values 
have been obtained for the isothermal compressibility : — . 

t(~Y 

. g a* g -f- ■ . V 

where $ is the isothermal compressibility, a the adiabatic 
compressibility, T the temperature on the absolute scale, 
v is the specific volume, J the mechanical equivalent of 
heat, and Cp is the specific heat at constant pressure. The 
results are compared with the few results already deter- 
mined by the direct method at low pressures, and a fairly 
good agreement is found. 

- 2 33* “ The Constitution of Aconitine .” By Oscar 

Lisle Brady, ( Trans ,, 1913, 1821). 

’ A detailed description of work of which a preliminary 
account ;has already appeared (Pros., 1912, xxviii,, 289). 

, '234, “ Methylation of Quercetin.” By Arthur George 
Perto^ 1632). 

Although owing to the presence: of an hydroxyl group 
adjacent to the carbonyl group It has r not hitherto been 
considered possible fully to methylate quercetin by means 
of methyl iodide and alkali, no difficulty m reality exists 
in preparing a quantity of quercetin pentameihyl ether by 
this methcS, provided that an excess of the reagents is 
employed. This substance is to be found dissolved in the 
aqueous Hquidobtamed when the product of the reaction 
is diluted with water, and may be separated therefrom by 
treatment with salt. Small amounts of substances soluble 
in ether are simultaneously produced, namely, methyl - 
quercetin tetramethyl ether , C20H20O7, yellow needles 
(m. p. .184— 185*), which yields an acetyl derivative, 
CaaHigOyAc, colourless needles (ro* p. iy8-ri8o°), and a 
ytllow potassium salt, decomposed by water, and methyl r 
quercetin pentameihyl ether , CziKzzOy, colourless needles 
(tm p. 213-7-215°), By hydrolysis the former gives 
methylphlotoglucinolmonoroetbyl ether (Trans., 1900, 
Ixxvii., 1318) and veratric acid, whereas from the latter a 
substance considered to be methoxymetkylfisetol dimethyl 
ether; colourless needles (m. p. 148— 149 0 ) (compare Herzig, 
Ber 1909, xlii., 155), and veratric acid are produced, - 

235. “Absorption Spectra of Various Derivatives of 

Aniline ,, Phenol, andBenz aldehyde,” By John Edward 
POrvis. (Trans., 19x3^ 1638). \ -7 ■ ■ . , 

A comparative study has been made of the absorption 
spectra of the vapours and alcoholic solutions of 0-, m-, 
and ^-bromoanilme, 0-, )»-, and ^-iodoaniline, 2 ; 4-di- 
chlotoanilme, £-bromophenol, ^-iodophenol, 2 : 4 : 6-tri- 
chlorophenot, 2 ; 4 : 6-ttfbromophenol, * w-aminophenol, 
w-dimethylaminophenol , ^aminobenzaldehyde, and £-di- 
raethylaminobenzaldehyde. - ' 

236, “Chemistryof the Gluiacpnic, Acids, part VI IT. 
6 ? Phenylgiuiacontc Add and the : frPkenyla-methylglvim- 
conic Acids.” ' By Jocelyn Field Thorpe and Arthur 
Samvel Wood. (Trans., 1913, 1569). 

/8-Pfaenyba-metbylglutaconic acid has been isolated in 
three distinct modifications, which can be represented by 
the following formiilse;— 


CPh ^CH:C(OH) >U 

(I.) 


rpti =sCMe'COaH 
CP& ^CH a *CO-NHPH 

m 

CPh >CH*C(OHf >NP * 1 
■ . ' - (HI.) 

The trans -labile acid is converted into the sodium salt 
of the «r-labile acid by alkali hydroxide, . and both the 
m-labile acid and the *ra«s-labile acid are converted into 
the normal acid by hydrochloric acid. The hydroxy- 
anhydride is converted mto the normal acid by boiling 
water and into the aw-labile acid by alkali in the presence: 
of casein. The three modifications of tb£ acid are readity ■ 
distinguished by the aid of their barium saltsV . > " v . , 

The acids of this type readily undergo decomposition , 
when boiled with dilute mineral acids, and yield ihe ; 
corresponding hydrocarbon, thus : — , - 


•CH*CO a H 
ciHPh ’ 


2 C 0 i 4* 


‘CH’CUaH 

(£-Phenylglutaconic acid). 


CH a 

1L' 

L 


zh 3 

(iwPropenylbefazene) . 


237. “ The Chemistry of the Glutaconic Acids. Part IX. 

A Method for Distinguishing between the Esters of the 
Normal and Labile Adde By Jocelyn Field „ Thorpe , 
and Arthur Samuel Wood. (Trans., 1913, 1579). 

The ester of a labile acid can he readily distinguished 
from its normal isomeride by the capacity it possesses of ; 
forming a condensation product with ethyl sbdiocyano- \ 
acetate; thus the labile ethyl ester of / 3 -methylglutacomc 
acid forms the condensation product (I.) to the extent of 
60 per cent, whereas the corresponding normal ester under - 
similar conditions yields no trace of this substance 1 

CH'CQaEi CH a ‘CO*Bt 

cLfe • C H (GN) * CO a Et 
tljHa’CGaEt 


CMe 


CH*‘C0 a Et 

(Labile ester.) 


CHa-COeH 

dMe'Crii-COjH 

^H 2 -C.O a H 
' ■' («.) 


- The condensation product yields & fadimthylprapahetri* 
carboxylic acid (II.) on hydrolysis, ‘and derivatives of this 
compound have been prepared. Several normal esters 
of the series were investigated* butwerefound to yield no 
trace of a condensation product., formal ethyl gluta- 
donate, which is capable of passing, with considerable^ 
ease, into derivatives of the unstable labile ester, yields - 
with ethyl sodiocyanoacetate about 5 per cent of the con- 
densation product (III;) from which iso butane-ctyy f -tri- 
carboxylic add (I Vi) can be isolated on hydrolysis 

CH;c6 a Et , V/ <SH-CO a Et r 
H* CH ■ ‘ . 


COsH'CMe 

I! 

CPh 

Ahj-COsH 

<fra«i-Labile acid, 

m. p. 155°)* 


;CMe:CO a H 

AfiPh 

CH-COaH 
(Normal acid, 
w.-p. WcP), . 


CMe’CO^H 


1 


Ph 


CHa’COaH 
(cw-Labile acid, 
m. p. to8*>.' 

The tranS’lMle acid is Stable towards acetyl chloride, 
but both the normal acid and the m-labile acid are con- 
verted by this reagent into the hydroxy-anhydride (I.) 
(m. p. 94°), which yields the anilic acid (II.) (m. p. 143?), 
and tee bydroxy-anil (III.) (m.,p. 216°) with aniline. 


A 

diH’COgEt ; 
(Normal ester.) 


CH a *CO a Et 
(Labile ester) 


CHj'CQsSt 

<Jhch 

(WcOjEt 
?«.) 


CH{CN)*C0 2 Et 


CH,-COaH 
, Ah-CHj'CQjH 

(IV.) 


*38. The Chemistry of the Glutaconic Acid. . Part X. 
The Alkylations of the Ethereal Salts.” By Jocelyn 
Field Thorpe 1 and Arthur' Samuel Wood. (Trans 
19x3 1 * 753 )- ~ - * 

The formation of alkyl derivatives from esters of the 
glutaconic acids is controlled by the following generalisa- 
tions : — 

1* The formation of the sodium derivative of an ester 
of a glutaconic acid, and hence the formation of an alkyl 
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derivative* takes place through the labile form of the ester 
alone. , 

, a. The normal esters, as each, do not react with sodium 
ethoxide. 

3. The formation of a sodium derivative of a normal 
ester is therefore dependent on the tendency for the ester 
to pass into the labile modification under the experimental 
conditions employed. 

■ 4. The formation of a sodium derivative from a normal 
ester of a . monoalkylated dicarboxylic acid involves die 1 
passage of the mobile hydrogen atom to the carbonyl 
system not affected by the substituting group. The second 
alkyl group therefore enters on the carbon atom of the 
three-carbon system most remote from that Rearing the 
existing alkyl group. ' 

5. Those esters which contain two or three potentially 

mobile hydrogen atoms v can be made to yield dialkyl 
derivatives having the alkyl groupson the same carbon 
atom by alkylating them under conditions which prevent 
the passage of the labile monoalkyl derivative, which is 
first formed, into its normal isomeride. This can; be 
effected by ^ the- presence of excess of sodium ethoxide 
throughout the aviation.,; . . J%K 

6, listers, although they may have the labile structure, 

will not react with sodium ethoxide if the nature of the 
groups Carried by the carbon atoms of the three-carbon 
system is such as to prevent fixe movement of the hydrogen 
atom within tha molecule. : . , ' , t 1 

239. “ TheFormationand Reactions of Imino-cotnpounds. 
Part XVIII. The Condensation of cycto Hexanones with 
Cyanoaceiamide Involving the Displacement of an AlkyL 
Group.” By Jocelyn Pield Thorpe and Arthur 
Samuel Wood. (Trans, y 1913* 1586). 

Whereas 3methyleyr/ohexanone and 4 - methylcycfo- 
hexanone yield condensation products with cyanoacetamide 
from which ^ methylcy\ohexane-z : t- diace tic acid ( I.) and 
4-methylcyclohexane-x : i-diacetic acid (II.) can be pre- 
pared in large quantify, 2 -tnethykyr/obexanone and 
x : 3<dimethykycZphexane-4-one condense with the amide 
to form cyc&hexane-i : r diacetic acid (III.) and 4-methyl- 
cycfobexane-i : x-dtacetic acid (II.) respectively. 


r a ^CHMe*CH 2 ^ r ^CH 2 'CO*H 
^ tta<; CH 2 ~CH 3 ^ ^^CHa’COzH 

(I-U 

“CH,*COaH 


CHafCQaH 


(ii.) 

pxi^'CHaCHi'w p^CHa'COaH 
. ^^^CHa-CHa^^CHa^COaH 

/ _ (ni.) . 

Since great care was taken to use these ketones in a 
very pure form, it follows that the presence of the methyl 
group in the 2-position inhibits condensation, but that the 
tendency for the formation of ^ condensation product is 
so considerable that it is effected through the displacement 
of this group, probably pis methyl alcohol;. 1 > ' * 

The by-products formed to the extent of about xo per, 
cent in the reactions , between the ketones and cyano- 
acetamide are the cyano-imides (IV.) formed in accordance 
with the equation > 

CNCH-COv 

CN'CH 3 -C0*NH 2 4 \ 

CORa -> CRa >NH+H 2 0+NH 3 
CNrGHa’CO'NHa 1 / 

“ , CN-CH-CiX , 

/ 'vV ^ ‘ < IV *> ■; - ’ ■ : 

240. «? The Replacement of Alkyl Groups in Tertiary 
Aromatic Bases. 9 * By Jocelyn Field Thorpe and Arthur 
Samuel Wood. {Treats* 19x3, 1601). 

, Experiments are described , showing the unsuitability of 
the bases, diethyl- and dimethyl aniline for the purpose of 
eliminating hyd-egen haloid from substances capable of 
patting with these elements* If is shown, for example, 


that there is always a tendency for the base to combin e 
with the halogen derivative, forming a quaternary salt, and 
that when once this salt is formed a decomposition repre- 
sented by the equation — s 

Ph-NRaBr • ' Ph*N‘R 

I ’ -» I + RBr 

CH a R*CH‘CO a Ef CH a R*CH*CO a Et 

(Quaternary salt). 

ensues on heating. 

In the case of those substances which are not capable 
of eliminating hydrogen haloid, the formation 01 the 
quaternary salt and its decomposition in accordance with 
the equation — ' 

Ph-NRaBr Ph-N-R. 

£ I + . R?r 

. CHaCOaEt „> ^ CH a *CO a Et 

is quickly completed* : . V ' 

The reactions between the dialkylanilines and both, tri- 
methylene bromide and ethylene di bromide are also 
described; ; '' v >' . \ <■ . : _ 4 ; 

241. “ Coumaranone Derivatives. Part It. The Consti- 
tution of Ethyl Coumarmanecarboxylate” By Richard 

i William Merriman. {Trans., 1913, 1838). 

Several distinct observations indicate that ethyl 
i coumaranonecaiboxylate normally exists te - the enolic 

form C6 H 4 <q^q”^ 5C * G O a Et . (a) During many subse- 
quent attempts to prepare the phenylhydrazone described 
in Part.I. (Trans., igii, xcix., 911) an isomeric sub- 
stance, C6H4<^^^^^e*CO a Et, was always ob- 
tained. (6) An oxime could not be isolated; . (c) Exactly 
one equivalent of sodium hydroxide was required to 
neutralise the ester, (d) It reacts towards Grignard’s 
reagent entirely in the enolic form. . (a) The absorption 
curves of the ester and its acetyl derivative are practically 
identical. The addition of alkali completely , alters the 
character of the absorption spectrum. This, fact has been 
explained by the modification of Hantzsch’s theory pro- 
posed by Brannigsn, Macbeih, and Stewart (Trans., *9x3, 
ciii„ 415). '3 1 1 . *' ' 

o -Carbamylpkenoxy acetic add,-*— , 

\ NH^C0'C6H 4 : 0*CH st -C0 a H, 
was prepared daring this investigation; , 

242. 44 Coumaranone Derivatives . Part- III. Acylazo- 
derivatives of Count aranonecar boxy lie. Acid ” By Richard 
William Merriman. (Trans., 1913, 1845). ■ 

\ Benzeneazocarbonylcoumaranone, — 

C6 H 4 Cc^Hj= c : co ‘ N:NP,, » 

and its phenyl hydrazbne,— 

^ 'CO*N:NPh 

(Part t; Trans., 19x1, xeix., gii), have been , subjected to- 
further investigation, the results of which confirm the 
formulae assigned to them. 

Ah acetate and metallic derivatives of benzeneazo- 
carbony Icoumaranone have been prepared. By reducing 
an alkaline solution of the orange azo-compound with 
zinc dust the colourless hydrazo-derivative,—- 

CsH^^CH-CO-NH'NHPh, 

was obtained. When Stannous chloride or sodium hypo-; 
sulphite was used as the reducing agent, the azo-group 
was broken, with the liberation of aniline* , , 

The red azophenylhydrazone also forms an acetate and 
metallic derivatives. This phenylhydrazone is extremely 
resistant towards all hydrolytic agents, except fuming 
hydrobromic acid, which converts it into the .parent azo- 
compound. / ■ ■' 

Similar colourless hydrazo-compounds, orange azo- 
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compounds, and red , hydrazonfesof the latter have been 
prepaired by /using the three tolylhydrazines in place of 
phenylhydrazine* 

The.- absorption spectra of the above compounds have 
been measured and .compared with those of s-benzoyl- 
phenylhydrazine, NHBz-NHPh, and Fischer’s benzoyl- 
azobenzene, NBztNPh. 

243. “The Dynamic* of Bleaching™ By, Sybney 
Herbert Higgins. (Trans., 1913, 1816). 

Experiments oh the bleaching of linen cloth containing 
alatge excess of colouring matter, by means of very dilute 
bleaching powder solution, show that the bleaching action 
proceeds in accordance with the equation HDCI =* HCi >f O, 
and is thus a unimolecular reaction. ; 

The influence of adding lime-water or . hydrochloric acid; 

. to the bleaching solution was also studied*. . 

• *' * ' <Ta be continnedl. , ' v ■ 

: . INSTITUTE OF CHEMISTRY. 3 v ^ 

At a_ meeting of : the Institute of Chemistry held at the 
Imperial -College of Science and Technology, South 
Kensington, on Wednesday, November 26, the second 
lecture ok ‘ L The Research Chemist in the Works, with 
Special Reference to the Textile Industry ” was delivered 
by, Mr. W, P. Dreaper, F.I.C. Dr .George McGowan, 
Vice-President, in the Chair, v ;, 

Continuing his "subject, the lecturer called attention to 
the importance of a knowledge of, theory, and illustrated 
this point specially, by a reference ta the work done in con- 
nection with the presence of stains and 4oss of strength 
experienced bn the storage of certain silk goods. This 
was found to be due to the free sulphuric acid. Only a 
knowledge of theory had suggested wby this could be 
present in cases where this acid had never been Used in 
any process of manufacture. The so-called “ neutral salt 
reaction n had offered a solution to this prbhlem, and has 
relieved the dyer from constant blame. . 

The British aniline dye industry had recently made 
remarkable progress, and its products were even being 
sold in Germany. The future would see considerable 
expansion In this reviving industry. ' 

The work of the textile chemist was further illustrated 
by reference, to the manufacture of crepe de chine, and the 
part played by the chemist in the production of the “ crape 55 
effect^ and its retention through subsequent processes of 
manufacture. . v 

. Dealing generally with the subject of embossing, atten- 
tion was drawn to the evolution of what was known as 
mourning crape, with its extremely complicated process of 
manufactured Some fifty’ years ago a Tottenham weaver 
attempted to improve upoh the product as then imported 
from China, which was of the nature of a rough silk 
material. This weaverattempted to make it more realistic 
by representing on its surface “the tears of the mourners** , 
This was accomplished by passing the cloth and a long 
lengthof fishing net through, a pair of rollers. This original 
design can be detected upon' the modern products; although 
in almost every other respect the manufacture has changed. 
Under modem conditions the chemist is required td direct 
every step from the raw material to the final waterproofing 
process. 

The processes of bleaching cotton, as used to-day, were 
then described and illustrated by samples, and the principles 
involved in dyeing, finishing, and printing fabrics were 
touched on. - 

When the chemist produced results in the laboratory and 
desired to see them reproduced on a large scale, it was 
essential that he should be in a position to indicate to the 
engineer the nature of the machinery required ; better still, 
to submit a design for the same. The method of attack 
adopted by the chemist was so essentially different, in its 
direction and bature, from that adopted by the engineer 
that this alone justified his presence in any works, ft also 
Refined the relative position of the chemist and engineer; 


it was sometimes necessary for the chemist to retain 
control of certain industrial processes which had emanated 
from the laboratory, . especially when these were more 
dependent upon chemical factors than .mechanical or 
electrical pnes ; thus the chemist became. directly involved 
in working conditions and industrial operations. , ^ 

The influence of the chemist bn the choice of . raw 
materials should be greatly extended. 'This point, had 
received attention in certain quarters. The South African 
Government still recommended the use of a sheep- dip 
which seriously reduced the value of South African wobl 
and gave great trouble in sobseqnent manufacture. This 
matter had been repeatedlybruught to t^eir hotice. ; s . - 
In conclusion » it was pointed out tbat a rigidly chemical 
training was an insufficient equipment, fbr the modern 
investigator. He would either. - find bimseffWoikdng over ; 
long periods in other directions, or failing; .tto” followbp 
investigations just . when,- they hecsime interesting, and.; 
profitable. ; Given a suitable subject almost every thing 1 
depended upon attejutipn to detail* , - \ - v ^ 

’ For the right, man properlyrtiained 'the textile industty 
offered, a good opening, when theworker concerned him- 
?etf with problems of general interest rather than with 
factory detail, the matching of colours; and the like. Many 
chemists wasted their early years of research oh matters 
which, although important in themselves, led nowhere, 
This should be avoided whenever possible, * 

The lecture was Hlustratad by examples of machinery , 
used, samples of textile materials in the intermediate stages 
of manufacture, and actual demonstrations of hand, block, 
and spray printing. , ’ ^ 


- - CORRESPONDENCE. 

GALLIUM : . ITS - WIDE DISTRIBUTION, - Sc. ' 

To the Editor of the Chemical News* 

Sir, — Two French chemists have recently observed the 
presence of gallium in commercial aluminium* and it has 
been announced as a new discovery (Boulanger and 
Bardet, Academy of Sciences,' October, 27, 1913 ; Chem* 
News, evifi*, 232). I feel it is necessary to call attention 
to the fact that the presence of gallium in alumi Am was 
first, observed by the late Prof/ Sir Walter N. Hanley and 
myself as far hack as 1X97 (Trans. Chem . Soc: y 1897, 

P- 547)* - 

It may interest Mr. F. H, Loring (Chem. News, cviii. 
247) to know that during the years 1895— g, the presence 
of gallium was also discovered in iron, in many iron ores, 
in siderite, aluminous minerals, manganese ores, very 
many silicates and other minerals, in dust from various 
sources, &c., and in meteorites, and its presence in die sun 
was also established. It is, in fact, one of the most widely 
distributed elements, but in no case has it been discovered, 
in large quantity, -* ’ 

I have recently, aftef an interval of nearly ten years in 
which research has been practically impossible, begun a 
search for the richest source of gallium.— I am, &c., > 

. , , Hugh Ramage* 

Technical Institute, Norwich. 

THE NEW AMERICAN DUTY TARIFF/ ... 

Ta the Editor of the Chemical News . 

Sir,— A s We are still receiving enquiries from manu- 
facturers and others, it is evident that many business' 
houses are still unfamiliar with the duties now payable on 
the goods in which they are concerned. 

It may interest your readers' to know that we still have 
a certain number of copies left, and we would be very 
pleased to supply these free of .charge for such time as our 
stock lasts.— We are, &c., 

Davies, Turner, & Co., Ltd. 

Foreign Carriers, 

53, Lime Street, E.C* 


Chemical Notices from Foreign Sources 



NOTICES OF BOOKS. ; 

Outlines of Mineralogy. By Greville A. J. Cole, 
London, New York, Bombay, and Calcutta : Longmans, 
Green, and Co. 1913* 

This book is intended chiefly for students of. geology, and 
will serve them .excellently as an introductory course in 
mineralogy,. The characters of minerals are described in 
Part I M which contains a short outline of the principles of 
crystallography, and also a clear account of methods of 
investigating the optical characters of minerals. ' In the 
second part, of the book the minerals are fest classified as 
ores of the elements arranged according to the , periodic 
system, and then comparatively full dataare gSyemof the 
Individual minerals. • f \,/ 'v 

ATreatise oti Quantitative ImrgmicAnaly sis with Special 
r Reference to the Analysis of Clays i Silicates, andlRetated 
Minerals . VpJ. L . By J. W. M£llor, D.Sc. London* 
/Charles xgxg; ,/*,. , L - 

Those . chemists . who specially 'interested in* ? the 
analysis /of ‘th® ceramic 

industries should not fail to get a copy of this work, which 
wiri at Qnfce take jits place in scientific literature as the 
standard work oh the subject. The author’s experience in 
the Testing Bepartment of the CountyFottcry Laboratory, 
Staffordshire, has given him unique opportunities of testing 
different methods and working out schemes for the analysis 
of silicates, &c., and many of the processes described have, 
been/employed for years, after having been modified in 
accordance with the experience of students in the analytical 
classes and of the professional staff. The author has also 
kept pace with the ever-growing mass of literature on the 
subject; .$nd /in extensive footnotes gives an enormous 
number df references to English and foreign periodicals. 
He writes in a graphic style, and is a great believer injthe 
value of paying attention to die smallest details. The, 
causes of faulty results in analytical work and want of 
agreeement between the- results of different workers are 
very helpfully discussed. 

Quantitative Analysts in Practice , By John Waddell, 
B.A. (Dalhousie University), B.Sc. (London), Pb;D. 
(Heidelberg), B.Sc. (Edinburgh). London: J. and A. 

. Churchill. 1913. 

The methods described iri this text-book' of quantitative 
analysts have been selected as being suitable for the 
elementary work both of technical students and of those 
who are intending, to devote themselves to the pure science. 
They include some gravimetric methods for common 
metals and acid radicles, such as Ba, Mg, 01 , ,S 0 4 , and 
also the analysis pf complex substances; such as lime- 
stones, clUyS, &c. The electrolytic determination of 
copper is described, as well as some volumetric methods 
and . their applications to certain Ores/ The author lays 
great stress upon the need for, forethought and economy of 
time; and the actual times necessary, for bach analysis 
and in some cases for the separate steps of it are stated. 
Thus, although accuracy Is given first place as the aim 
which should be pre-eminent in the student’s mind, he xs 
kept up to the, mark as regards speed, and the book will 
' provide a specially good teaming for technical analysts. 

The Chemical Trade., PitmanU SpuialisedCotrespondence 
; Books. London, Bath, and "New" York: Sir Isaac 
' Pitman and Sons, Ltd; 

This little book will provide the shorthand writer or, typist 
who is in a chemist’s office with a certain amount of 
materiai by means of which he can make himself 
acquainted' with ,the terms, employed ui the business. 
It contains more than. forty, letters and market reports 
dealing with the chemical industries, marked off, in. twenties 
for the purposes of dictation, and if the . shorthand typist 
studies them carefully and follows the editor’s advice 


regarding the setting nut of. statistical matter on a' type* 
writer, the working out of calculations involving the ^English 
and metric systems and similar details 1 , he. will increase 
bis efficiency and add to his chance of promotion to a more 
responsible position. It is pointed put that a knowledge 
of the science is most valuable, to enable him to correct 
errors bn the part of his employer, and he is given, perhaps 
unintentionally, at least one chance of performing the 
same office for his text-book. 


CHEMICAL -KOTICES FROU FOREIGN 
/ ;/:;/;• SOURCES. •• //:,,.;' *•> 

Note,— AH degrees of iemperature are eentlgrade tinless, otherwise 1 
i expressed. ,■ J _ . v ,, 

Comptes Rendus Hebdomadaires des Stances des VAcademie 
ass Sciences. Yok cIvik, No; -tfv October 20, ^913. 

, , Thisnamber contauns no chemical matter. - * ? * V 1 ■ § 

BericKie der Deutscheh Chemischen Gesellschaft . 
v / ■ ’ / , Voh xivL, No* 12, 1913. - 

Titrimetric determination of Fluorine.— Alfred 
Gieeff, — A solution of . ferric chloride produces a white 
crystalline precipitate of general formula [FeFg] X 3 in 
neutral aqueous solutions of alkali fluorides. Sodium iron 
fluoride is only very Biightly soluble in water, and does not 
give the characteristic red colouration with suiphooyanides. 
To determine floor ine o-s grm. of the substance are dis- 
solved in 25 cc* of hot water, about 25 grins. of sodium 
chloride are added to the cooled solution, and about 5 cc. 
of sulpbocyan ide solution. The solution xs. then: titrated 
with iron chloride solution till it becomes pale yellow; 
Ten cc. of alcohol and ro cc. of ether are addled, and more 
iron chloride solution is carefully run in until after shaking 
and allowing to stand the red colouration still, persists. 
Every molecule of FeCI 3 used corresponds to six molecules 
of NaF,. The solution of fluoride used must be neutral to 
phenolphthaleinr Solutions of. sodium silicofluoride or of 
acid sodium fluoride -must first be treated with caustic 
soda, when the neutral fluoride will Be obtained : — ' t > 

NaaSiFfi-k 4NaOH w 6NaF + 3iO a + 2H«O t 
. •HaF.HF+NaOH-aNaF+'HaO; 

Action, of Sulphur Trioxide on Salts.r-- Wilhelm 
Traube.— When sodiumxhloride is, subjected to the action 
of sulphur dioxide the product is' the sodium salt of 
V ■“ ,Oa.B:GNa 

chlorpyrosulphonic acid, NaCl+2S0 3 «* % >O V 

■ ' - ■ . : / -■ ' o 3 .s.ci 

Sodium chlorsulphonate, NaCIS 0 3 , is Undoubtedly formed 
as an intermediate product. Sodium fluoride gives with 
sulphur trioxide addition products, which are quitedifferent 
from those obtained from the chlorides * Their aqueous 
solutions are neutral, and they do riot give the reactions of 
either hydrofluoric or sulphuric acids. These salts are 
derived from fluosulphonic acid-/ Nitrites absorb S 0 3 , 
giving salts of nitrosotrisulphonic acid, *.g», NOa(SQ 3 ) 3 Na, 
and persulphates behave similarly, the products being prob- 
ably perpyrosulphates, K 3 SaG8*F2S0 3 « KSi 06 .Q*.SiQsK* 

. Aromatic Compounds .containing Selenium,— R. 
Lesser and R. Weiss.— When thionyl chloride or phos- 
phorus pentachloride acts on diphenyl diselenide, di-o- 
carboxyflic acid, besides the chloride, an adffit?ori ptodUc 

of formula ^^e^CeH^CG.Cl^; is obtained. This in-.. 

dicates that the group Se.Se possesses: very strongly basic 
properties and is capable of forming saUs. ;The authors 
have prepared a series Of indigoid dyes derived from 3- 
oxyselenonaphthene, and also a number of, condensation 
products of the latter, chiefly with aldehydes. 
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Meetings for the Week. 


Cerium Dioxide as Contact Substance in Organic 
Combustions.— Julias Bekk. — Cerium dioxide acts as a 
catalyst in the combustion of gases, and it can conveniently 
be used in quantitative experiments by Dennstedt’s method. 
Asbestos impregnated with the oxide is prepared by 
soaking pure asbestos in a concentrated solution of cerous 
nitrate and then igniting* 

Separation of Halogen Hydride by Phosphorus 
Pentoxide.— H. Lecher. — Phosphorus pentoxide acts 
energetically as a catalyst in the separation of halogen 
hydrides- Thus, if benzoyl chloride is warmed with excess 
of napbthaiene no reaction occurs, but if a small quantity 
of phosphorus pentoxide is added, HC1 is at once evolved, 
'ana a 90 per cent yield of a • and /3-naphthyl phenyl ketone 
is obtained- Only small quantities of the catalyst are 
needed and large, amounts have an unfavourable effect. 
One. drawback of the hew catalyst is the high temperature 
at which the reactions occur, 

Atomic Weight of yttrium,— R. J. Meyer and M. 
Weinheber,— The authors have carried out a new series of 
atomic weight determinations as follows! — They dissolved 
the oxide in a little ;mtric acid in a platinum dish, added 
rather more than the calculated amount of sulphuric acid, 
and evaporated "to crystallisation. The octohydrate, 
y«(SO 4 )3+8Ha0, then separated in dear monoclimc 
crystals. The mathetrHqUqr was then poured off and the 
crystals washed with ice-water and tnen dehydrated by 
heating to 306 —460°/ The anhydride thus obtained was 
dissolved in water and the solution evaporated. This 
operation was repeated twice, - The crystalline salt thus 
obtained is ' quite 1 neutral.- Some of it Was weighed in a 
platinum crucible and heated to 400® in an electric furnace, 
and thus dehydrated to constant weight. The sulphate 
was then converted into oxide by heating before the 
blowpipe. The results thus obtained agree very well, and 
the most probable value of the atomic weight is 88*7. 

Oxidation of Coals at Moderate Temperatures. — 
K. A. Hofmann* K. Schqmpelt, and K. Ritter. — The 
authors have already repotted that amorphous coal is 
oxidised by chlorate solutions, made active by means of 
osmium tetroxide, at the temperature of the water-bath, 
the products being carbon dioxide, mellogen, and mellitic 
acid. In further experiments they have now found that 
carbon is much more readily oxidised at moderate tem- 
peratures than has been supposed, -Thus a dilute aqueous 
Solution of calcium hypochlorite acts energetically on it, 
the products being carbon monoxide and dioxide. 
Amorphous carbon In presence of alkalis at 120—150° 
gives dark brown and red coltoids, and then yields formate 
and oxalate, andffnallycarbonate. : > 

Preparation of Pure Anhydrous Selenium D ioxide, 
and the Atomic Weight of Selenium. —Josef Jannek 
and Julius Meyer.— Selenium dioxide can readily be, 
oxidised by a mixture of N a 0 4 and oxygen, and no trace 
of ihe hypothetical Se0 3 nor of the acid is formed; The 
H3O4 acts simply as a carrier of oxygen, as in the lead 
chamber process.; Between 400° ana . 500° Se0 3 can be 
sublimed; uachan ged , but at/ higher temperatures it is 
decomposed; This method of oxidising selenium provides 
a convenient process for determining the atomic weight of 
selenium. t The results obtained are Se«*7Q*i58 in air and 
Se= 79*141 vacua * . : 


MISCELLANEOUS. 

Royal Institution.— A General Meeting of the Members 
of the Royal Institution was held on the ist insf. ; the 
Duke of. Northumberland, President, in the Chair. Mr.’ 
Howard -Marryat and Mr. H.- Gordon" Selfridge were 
elected Members, and Gr. Henri Deslandres (Paris) ;was 
elected an Honorary Member of the Institution. The 
Chairman announced the decease of Sir William Preece, a 
Member of -the Institution, and a resolution of condolence 
with the femfly was passed. 


Royal Institution.— The following are the lecture 
arrangements' at the Royal Institution,. before Easter:--^ 
Prof. H. H. Turner, Savilian Professor of Astronomy, 
Oxford, a course of experimentally illustrated lectures, 
adapted to a juvenile auditory, on “ A Voyage in Space: 
The Starting Point — Our Earth,” December 27 ; “ The 
Start through the Air,” December 30; “Journeying by 
Telescope,” January z ; “Visits to the-Moonand Planets,” 
January 3 ; “ Our Sun*” January 6 ; “ The Stars,* January 
8. Prof. W. Bateson, Fullerian Professor of Physiology, 
Royal Institution, six lectures on . “ Animals and Plants, 
under Domestication,” Prpf. Sir John H. Biles, three 
lectures on “Modern Shipbuilding— (1 J Smooth Water 
Sailing; (2) Ocean Travel; (3) The War Navy.” Mr. 
Arthur H. Smith, two lectures on“ Landscape andNatural 
Objects in Classical Art.” Dr. W. McDougall , two lectures 
on “The Mind of Savage Man (Illustrated by tbePftgan 
Tribes of Borneo— (1) His Intellectual Life 1 ; (2) His Moral 
and Religious Life;” Prof. Sir Thomas H. Holland, tw6 
lectures op “Petroleum Supply from the Geological Point 
of View.” Prof. I. Gollancz, two lectures on “ Hamlet in 
Legend and Drama— (1) The Myth ; (2) The Play.” Prof; 
C. F. Jenki.n, three lectures on “ Heat and Cold.” Dr. C. 
W, Saleeby, two lectures on“ The Progress of Eugenics — 

S The First Decade of Modem Eugenics, 1904—14; 

Eugenics To-day — Its Counterfeits, Powers, and 
Problems.” Prof. F. Corder, three lectures on “ Neglected 
Musical Composers — (j) Ludwig Spohr ; (2) Henry Bishop ; 
(3) Joachim. Raff ” (with Musical Illustrations). Dr. J. A, 
Harker, two lectures on “ The Electric Emissivity of 
Matter — (1) The Metals ; (2) Other Substances” (with 
Experimental: Illustrations). Prof. Sir J. J; Thomson, 
Professor of Natural Philosophy* Royal Institution, six 
lectures on “Recent Discoveries in Physical Science.”^ 
The Friday Evening Meetings will commence on January 
23, when Prof. Six James Dewar will deliver a Discourse 
on “ The Coming of Age of the 4 Vacuum Flask;*, * Suc- 
ceeding Discourses w»l probably be given by Mr. Hi 
Wickham Steed, Dr. H. & Hele ShaW, S»rpf., J.Norman 
Collie, Prof. W. A. Bone, Rev. Canon J. O. Hannay 
(“ George A. - Birmingham ”), Sir Walter; R. . Lawrence, 
Bart., the Eight Hon. Lord Rayleigh, Prof. j.A. Fleming, 
Prof. SirJ.J. Thomson, DnA. Keith, and other gentlemen. 


MEETINGS FORJTHE WEEK. 

Monday, 8th,— Royal Society of Arts, 8, (Cantor Lecture). “ The 
Measurement- of Stresses in Materials and Struc- 
, - ‘ - tares, ”by Prof, E. G. Coker, D.Sc. 

Tuesday, gth.-— Biochemical Society,. 5*30. (At the Lister , Institute, 
*. ■ Chelsea Gardens, S;W 0 * 

Wednesday, 10th.— Royal Society of Arts, 8. ** Applications of 
- Electricity to Agriculture and Life,’* by T. 

■ V v - "Thorne Baker. ... „ , 

Thursday, 11th.— Royal Society. “ Intermittent Vision,” by A. Mai- 
- . lock. “ Relations between (he Crystal Symmetry 
of the Simpler Organic Compounds and their 
- - Molecular Constitution," by w. Wahl. “ Selec- 

1 'j 1 . ■ • tiveAh®orption of Ketones,” by G. G. Henderson 
- * si / and J* M. Heilbron.; “ Absolute Measurements 

* *• * of a -Resistance, by a Method based On that of 

- ' JLorenSr” by F. E. Smith. "Determination of 

- ■' the. Electromotive Force Of the Weston Normal 

? Celt in Semi-absolute Volts,” by A. N. Shaw. 

“Elastic Hysteresis in Steel,” by F. E. Rowett. 

’ “ Simple Foramf Micro-balance for Determining 
the Densities of Small Quantities of Gases,” by 
- - ’* F. W. Aston. “ A Second Spectrum of NeOn,” 

by T. R. Merton. 

Friday, 12th.— Alchemical Society, 8.15. (At International Clnb, 

. Regent Street, S.W.). “Alchemy in China,” by 
Pm. H. Chatley, B.Sc, , ’ 

JUST PUBLISHED. In Cloth. Pp. i— xxxi + 778, With 3 Coloured 
. Plates and 206 other Illustrations; 

30s. net. A TREATISE ON ao *- 

QUAHTITATIVEINORCANIG ANALYSIS 

With special reference to the Analysis of Clays, Silicates, &o. 

By 4. W. MELLORj D.Sc. 

« Dr. Mellor's book is of the highest value. . . , Well worth the 
mousy "—Journal of Gas Lighting. T 

London; CHARLES GRIFFIK & GO., Ltd., Exeter St., Strand. 
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ANODIC AND CATHODIC RETARDATION . 

. PHENOMENA AND THEIR BEARING UPON THE 
THEORY OF PASSIVITY.* 

- By G. GRUBE (Dresden), 

, (CondudedJrOinp. 273). , * v 

A systematic investigation ; by F. Poerster and J. 
Yamasaki (Zeit. E lektrochem , t . 1910, xvL, 321) of -the 
, phenomena which accompany 'the discharge of bromine* 
from neutral and; alkaline potassium bromide solutions, 
had established that the anodic discharge of bromine, ions 
from platinised platinum anodes wasonly then: reversible, 
when; the anpde in question was free from any oxygen 
charge- When, however, the anode Was changed with 
; oxygen , be That by anodic polarisation or by a liberation 
■ of oxygendurmg the electrolysis of the bromide, the 
‘ discharge Of, the. bromide took place at potentials con- 
sidcrably raore noble than those one might have expected 
for the reversible reaction from the observed bromine 
potentials; Thus an oxygen content of fhe platinised 
electrode retards the discharge of the bromine ions, „ 

Quite recently. F. Foerster and Fv Herrschei (F. 
Herrschel, " Dissertation, ” Leipzig, 19 r 2) have also studied 
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the retardatiqnbf the iodine discharge from iodidesolations. 
The electrolysis of neutraLand of alkaline solution s. of 
potassium iodide, it resulted, did not in general prove 
strictly reversible. The anode showed temporarily in- 
, creasing polarisations, much more intense than concentre; 
tion effects, and, this temporary rise of the potential was 
, much greater with smooth platinum - anodes than* with 
platinised anodes. The increase further grew with rising 
temperature and increasing current density. The polarisa- 
tion was further more marked wbert r the concentration 
V ratioCpH'/Cz' of the alkaline solution was increased. 

> ; The temperature influence upon the anode potential, as 
well as the_ difference m the potentials with smooth and 
with platrmsed platinum, can be seen from Fig. 5. The 

* Communication fropi the; Laboratory for Physical Chemistry and 

Electrochemistry of the Technical High School, Dresden. (Translated 
from the German). 1 Contribution to the General Discussion on ** The 
* Passivity of Metals ^ held before the Faraday Society, Nov. ia, 1513, 




anode potentials are plotted against the electricity quan- 
tities expended, measured with a r current intensity of 
x ampersand with smooth and platinised platinum at dif- 
ferent temperatures In a solution which was , normal as to 
KI and 0-9 normal as to iodine* .The full curves refer to 
platinised platinum, the dotted' curves to smooth platinum. 
We see that the polarisation is much stronger with the 
smooth platinum, and further that a rise of temperature 
calls forth a material increase in the polarisation. That 
the marked temporary rise in the polarisation,, also with 
the iodine discharge, was indeed due to an oxygen charge 
on the anode, was proved by the comparison between the 
polarisation. of a cathodically pie polarised platinised elec- 
trodeiree from oxygen and the polarisation of Vn anodically 
polarised electrode charged with oxygen. Tfie. result of 
one of these experiments, performed with a solution normal ; 
as tp KI, p*9 normal as to iodine, at ordinary tymperature, 
is reproduced in Fig: 6. ’ We see at once how great the 
increase in the polarisation is which has been produced by 
charging the anode with oxygen. - 

‘The experiments aUudeil to.leaye no more doubt that 
the retardations, .which occur when bromine and iodine ate 
discharged from neutral or alkaline solutions' of bromide 
or iodide, are to be traced back to an oxygen charge on , 
the anode. When looking for an explanation of this, 
interesting phenomenon we shall first have to consider the 
process of the oxygen evolution carefully. This evolution, 
it has long been known, does hot represent a reversible 
process. Win* 8 * we should expect the evolution to take 



place in 2N-H2SO at a potential «* » -f x*a 5 volt, it is so 
much retarded that, at a platinised anode, it does not set 
in before - + 1-5 volt, and the potentials have further to , 
be raised when the; evolution is continued. Thus the 
oxygen evolution shows, like the discharge of the halogens, 
a temporary strong rise of the polarisation value. To 
understand this retardation of the anodic oxygen liberation , 
‘we must -assume, following F. Foerster’s theory (Zeit, 
Phys, Ckem., 1909. box., 236), that the potential of the elec-\ 
trode depends upon the anodically discharged oxygen which 
forms an unstable primary oxide, PtQ*, with the platinum* ■- 
This oxide is soluble in the finely distributed platinum of 
the platinised electrode, and passes, under evolution of 
oxygen, into a more stable lower oxide, PtOperhaps. The 
latter is again soluble in the finely distributed platinum. 
We have now to assume that the rate of decomposition of 
the primary oxide la diminished in the same measure as 
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he concentration of 1 the stable oxide on the surface of the 
electrode increases. , In order then to maintain a constant 
current density, i.e*, in order, always to evolve the same 
amount of oxygen, the concentration of the primary oxide, 
and therefore the anode potential, should increase together 
with increasing formation of the stable oxide on the surface 
of the electrode. I have been able to demonstrate (G. 
Grube, Ztit. EUktrochem., 1910, xvi., 621), by comparative 
potential measurements of the platinum oxides and of 
platinised platinum electrodes (after polarisation in sul- 
phuric acid), that the anodic evolution of oxygen from 
platinised, electrodes, so far as it takeB place below the 
anode potential e h « *-r6 volt, is connected with the 
formation and decomposition of the platinum trioxide, so 
that PLO3 would agree with PtO*. For still higher 
potentials,, observed at platinised electrodes* we must, in 
jprder to account for the oxygen evolution* presume the 
intermediation of a still higher oxide, possibly Pt0 4 ._ 

Aft^r bur having thus experimentally demonstrated that 
the retardation of the anodic oxygen evolution can satis- 
factorily he explained by the existence of unstable platinum 
oxides* it would appear plausible that the retarded halogen 
di&charge frOrn platinum electrodes could be accounted for 
'by the aid of intermediate compounds similar to the 
primary oxides bf platinum- Luther and Brislee (loc. bit. ) 
already supposed < that the discharge pf chlorine from 
smooth platinuro might be secondary, via some unknown 
intermediate product lying between Cl r and da- If we 
accept tbe, existence of such a product, by ascribing to 
, platinum a certain solubility foe discharged halogen ions, 
we mtght imagine that the decomposition of unstable pro- 
ducts {which are characteristic for the status riascendi of 
the halogens) might be impeded by an oxygen charge on 
the anode in a Similar way as we assumed for the decom- 
' position of ; the primary oxides of platinum (characteristic 
for the status n ascend iof oxygen). "... V' 

When we review , the researches which we have been 
discussing with regard /to' their bearing on the theory of 
passivity, the ; following main points should be accen- 
tuated - 'll/ ■' 4 , : V* •' ''.,**■? 

r. It has been proved that the cathodic deposition of 
the iron metals— in itself a slowly- progressing .reaction— » 
canstiH more 1»e retarded to a. considerable extent by the 
simultaneous, deposition of zinc dr of hydrogen* The 
cause of. thesb retardations is probably to be fpund in a 
change of the surface of the electrode, the change being 
characterised by the formation of' unstable intermediate 
products of higher electrolytic solution pressure than, the 
pure metals possess. ’ ' . ■ • 

\Z- The circumstance that cathodic processes can 
materially be retarded by the occurrence of small quantities 
of foreign substances on the electrode lends essential sup* 
port to the assumption that anodic processes may likewise 
be' retarded by the .formation 6f oxygen alloys bn the 
anodes* In many cases therefore the cause of the anodic, 
passivity will, not be„a mechanical closure {Coveting up) of 
the electrode surface by, an oxide film, but the. formation of 
an alloy consisting ofthe materlalof the abode, surface.; 
and of oxygen, this alloy having u a lower electrolytic solu- 
tion pressure thhn the pure meul., . 

3. In the electrolytic oxidation of ferropotassium cyanide" 
to ferripotassium cyanide a strong polarisation was always 
observed when the electrodes were surrounded by films of 
f errocyanide hr of oxides. These strong polarisations were 
not found with platinum, gold, nickel, cobalt, and copper 
in alkaline solutions. It may. therefore be concluded that; 
in this latter case, the passivity is caused, not by an oxide 
film, but by an oxygen alloy on the, anode*. . 

4. It has been shown that the retardations observed in 
the anodic discharge of the halogens are likewise' to be 
ascribed to alloys of the platinum anodes with oxygen. 

5. It has been exemplified by the anodic evolution of 
oxygen what we have to understand by the passivating 
oxygen, alloys. We may imagine that the oxygen com- 
bines to a small extent with the anode material _to form 
oxides, which in their turn form, together with the un- 


changed electrode material, solid solutions, and therefore 
one-phase systems of continuously , variable composition 
and likewise variable electrolytic solution pressure. The 
oxide-film theory contrasts with this view, since according 
to that theory the oxide formed would mechanically cover 
and shut off the electrode surface so that oxide - film 
and electrode would form a. two-phase system. The 
oxygen-alloy theory of the passivity thus seeks the cause Of 
the passivity in a change of the chemical properties of the 
anode material, whilst the oxide-film theory finds the 
cause in a change of the mechanical properties of the 
electrode surface. 


THE AMMONIA SYSTEM OF ACIDS, BASES*" 
. AND SALTS-*/ 

By EDWARD C. FRANKLIN. " - „ y - ' ' 

-■* >/ (Continued from p. 274). ' , " - r / 

III. Acids t Basis* and Salt? of the Ammonia System . \ - 
4. Compounds Related to Ammonia , as the Ordinary 
Oxygen Acids, Bases, and Salts are Belated to Water , —A 
consideration, of the many points bf resemblance between 
water and liquid ammonia aB electrolytic solvents has led 
the writer to the conception of a system of acids, bases, 
and salts in which .ammonia occupies a position similar to 
that held by water in its relation -to the/ordinary oxygen 
acids, bases, and salts. The compounds bearing such a 
i relationship to ammonia are the acid amides ' and imidcs, 
the metallic amides and imides, and the metallic derivatives 
of the acid amides and imides respectively; Jiist ah acetic 
acid, for example, may be looked upon as a derivative of 
water in which one-half of the hydrogen is replaced by 
the electronegative radical, acetyl, so acetamide is am- 
monia in which one- third of the hydrogen is replaced by 
acetyl ; as potassium hydroxide is a derivative pf water, so 
is potassium amidea similar derivative of ammonia; and 
in the Same sense that potassium acetate is, derived horn 
water, so potassium acetamide may be regarded as am- 
monia in which a part Of the hydrogen is replaced by 
potassium ana another part by the acetyl group. r Finally, 
the familiar relations existing between the ; metallic 
hydroxides and oxides and between acids and add 
anhydrides are exemplified, at least formally, in lhe 
analogous relationship which the metallic amides and 
imides, on the one band; bear to the metallic nitrides, and 
which the acid amides and imides, on the. other hand, bear 
. to the non -metallic nihides. - , , T; 

5. Nomenclature . — The ordinary acids, bases, and' salts,: 
which were first recognised ' by Lavoisier as being oxygen 
compounda/came later to be looked upon as derivatives of 
water, and as such constituting what, may be called : a 
water system of. acids, bases, and salts. Under the in- 
fluence of the dictum of Lavoisier that oxygen is a , never- 
failing , constituent , pf ' all, acids , chemists assumed that 
hydrochloric acid, ’the dne known halogen acid, was a 
hydrated oxide of an unknown element; and it, was only 
after the demonstration of the elementary nature of iodine 
and chlorine that a class of oxygen-free acids and salts — 
the halogen acids and salts— came to be clearly recognised. 
Latterly a limited number of other oxygen-free compounds 
have come to be recognised as possessing the propjerties'bf 
acids; bases, and salts, conspicuous Among theni being 
the sulpho acids,, bases, and salts. Certain acid .amides 
have long- been known to possess, add properties to the 
extent, at least, of forming salt-like metallic derivatives, 
but it is only since the investigations of the writer and his 
collaborators have demonstrated the acid, basic, and salt- 
like character of the acid amides, the metallic amides, and 
the metallic derivatives of .the, add amides respectively,, 
that the existence of an ammonia system of acids, bases, 
and salts must be recognised.’ ^ , ~ - 

, * From -American Chemtcal Journal, rivii., No. 4. 
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1 . "■ ~T~ : ' ' 11 ; 

■ . .The /Water OR Oxygen System. ' , The Ammonia -or Nitrogen System* ' 

, _ Aquo Acids and Acid Anhydrides. . Ammono Acids and Acid Nitrides. 

Acetic .acid., , .. .. .. CH 3 COO.H / Acetamide.. /. .; .V CH 3 CONH a 

Diacetamide T .. .. .. (CH 3 CO) 2 NH 

Acetic anhydride . ... .. . (CH 3 CO} 3 0 Triacetamrde ,. (CH 3 CO) 3 N 

Benzoic acid CgH^COOH Bemtamide C 6 H 5 CONH a 

Benxenesulphonic acid .. .. C$H 3 SO a OH Benzenesulphonamide C 6 H 5 SQ a NH a 

Nitrobenzenesulphonic acid . . C 6 H 4 (NO a )$O a OH Nitrobenzenesulphonamide .. C 6 H 4 (N 6 a )SO a NH a 

Nitric acid.. NO a OH Nitramide .. .. .. .. .. .. NO a NH a 

Sulphuric acid .. . . . .. .. SO a (OH) a Sulpbamide .. SO a (NH a ) a , 

Sulnhimide..- ..... .. .. .. (SO a NH ) 3 " 

Carbonic acid .. .. v. .. COfOH} a Carbamide*., r. .. CO(NH*) a 

' - \ Nitrourea ... .. .. .. .. NH a CONH{NO a l J 

, - Guanidine .. .v ,. .. .. .. HNC(Nff a ) a 

. . '/* Nitroguanidine., *. .. ... .. NH a C(NH)NHNO a 4 

- ■/ J ' -■ v/' ' ' ■ Parabahic acid,. . \i. .. C 3 0 3 (NH) a - - 

* it , v * . v. " * * V // \ ; Uric acid ,1 ' ;/ C<0 3 (NH)* 

' Cyanic acid • .. ..-CNOH Cyanoamide .. ..." .. .. CNNH a 

Picric acid .. ... .... ./ .. C&H4N0 2 ) 3 0H , - Picraxnide * .. ;; / CeH a (NO a ) 3 NHa 

Orthoailicic apid .*/*. -'*• . 4 . Si{Ol% , - , ' Silicon amide -’>* ..V * w .. v SifNH^ 

s .-r ’ IJ’/J' 1 *' , 4 J / . r/.~ j ’ Silicon imide r .... ,, V.- . . . . Si(NH) a 

> ' Uicib anhydride . /.\, ; SiO a Silicon nitride . . .. .* .. .. Si 3 N 4 

i - ' V; ’ ' . ’//' n. ■' ^ k ' ' ‘ , 

. Aqm Bases and Basic Oxides. “ •!_ Ammono Bases and Basic Nitrides. 

odium hydroxide NaOH r / r - Sodium amide 1.. .. NaNH a 

r thium hydroxide . . LiOH Lithium amide LiNH a 

" ' 1 , " l <* '• 7 j r ; - ; J Lithium irtride Li 2 NH 

Lithium oxide ., Li a O . LHhium nitride . . .* .. .. .. Li 3 N- 

Calcium hydroxide .. .. Ca(OH) a Calcium amide , .. .. . .. Ca{NH a ) a 

Magnesium oxide ., MgO ' Magnesium nitride . . Mg 3 N a , v : 

. Mercuric, oxide .. .. -1- HgO. Mercuric nitride . . ... Hg 3 N a 

Bismuth oxide .. .. Bi a 0 3 Bismuth nitride : v. 3iN 


;• ' - , Aquo Satis. r 

Potassium acetate .. .... CH 3 COOK 


Magnesium acetate .. .. .. . (CH 3 COO) a Mg 


Potassium benzenesulphonate . C6H5SO2OK 

J . Potassium sulphate KOSO2OK 

, Potassium acia sulphate .. . . HOSO a OK 

Potassium carbonate . . . • KOCOQK 

Potassium acid carbonate . . . - HOCOOK 


Mercuric succinate 


CHaCOOv 

dH 2 COo/ Hg 


, 1 CO ’ ' '' ' ' 

Isatin silver (Peters, B#r., 1967, a r* / \cOAe 

xl., « 35 ) . . . . • • r » r 


Mercury cyanurate (HantZsch, 

' B^r.j igoa. xxxv., 2717) .. (CN) 3 (OHg)3 


III. ■ ’ '■ 1 . 

. ' Ammono Salts. ", 

Monopotassium acetamide ,CH 3 CONHK . 

Dipotassium acetamide , v .. . . CH 3 CON^2 

. Sodium diacetamide. , , , , {CH 3 CO) a NNa 

Magnesium acetamide .. ... *. ^CH 3 CGNH) a Mg 

Monopotasrium benzenesulphon - . . 

amide ^ .. .CcH^SO^NHK , 

Dipotassium benzenesulphonamide . C6H 5 S0 2 NK a 

, Dipotassium sulpbamide . . .. KHNSO a NHK 

Monopotassium sulphamide V ' .. H a NSO a NHK 


Dipotassium urea . . 
Monopotassium urea . . 

Potassium nitrourea. . - . 
Potassium nitroguanidine 

Mercuric succinaraide . 
Mercuric succinimide . 


- Silver succinimide 


.. KHNCONHK 
H a NCONHK . 

.. H a N€ONKNO a 
., H a NC(NH)NKNO a ' 


GH2CONH 
i- ; ' 

CH a CONH 

CH a CO. 

... 1 > 3 ST 




OH a CNH 

(JlHaCNH 



^5) rc “ ty .^ et ! re ’ f. Tl: co )C0 

Potassium par abanate .. C30 3 (NH:)(NK) ' 

Calcium cyanoamide .. CNNCa 

Mercuric isocyanurate (Hantzsch, - 

X902, xxxv.i 271?} .. (CO) 3 (NMg)i ; 


- IV, 


Amphoteric Hydroxides. Amphoteric Amides, Jmidesi and Nitrides* 

Zinc hydrbxide .. .. Zn(OH) a Ziricamide.. ... .. .. 2Tn(^H a )2, 

' Silver amide. AgNH a 

Lead hydroxide . , ,, .♦ ., Pb(OH) a . Lead Imide.., .. . \ PbNH 

, r - Cuprous nitride . . Cu 3 N 

* ' - - -• Thallium. nitride ; T1 3 N 
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1 ' The Water or Oxygen System. , The Ammonia or Nitrogen System. , 

Salts of Amphoteric Hydroxides . Salts of Amphoteric Amides and bnides. 

Potassium zincate — Potassium ammonozincate .. .. KHN 2 nNKH.aNH 3 


-Potassium plurabite . . — Potassium ammonoplumbite PbNK.24NH 3 , 

Potassium siannate > , .. .. KOSnOOK^HaO Potassium ammonostannate .. KNSnNK.4NH 3 or 

K a Sn(NH) 3 .3NH 3 


Aquobasic Satis. 

Basic mercuric fluoride .. 

Basic mercuric chlorides . . HgxOyCU 

Basic mercuric bromide V; .. Hg40 3 Br a . 


Basic. lead iodides . .» . . . . #PbI 2 .yPbp. f . 


VI. 

Ammonobasic Salts* 
Basic mercuric chlorides . . • • , . 


NHaHgCI . 
NH*HgCl,HgCl 3 


, v (HgaN01)^.Hg01a/i v 

Basic mercuric bromides * . .... NHaHgBr ' \ ^ 

. mmt) 


Basic lead iodide 


WSSti 

HgaNBr * . 
PbaNLaNH 3 


Since it will- be frequently necessary in the course of 
this article to speak* of the acids, bases, and salts of this 
system and to describe a; considerable number of reactions 
between these ammonia derivatives, it becomes desirable 
to formulate a scheme of nomenclature in order that the 
discussions which follow may be carried; on as .dearly and 
-concisely as possible., A brief statement of the system of 
Nomenclature which will be used is given herewith. 

*. The author .has already proposed {^ourn. Am. Chern^ 
Soc., 1005, xxvii.,823) to designate the acids, bases, and 
salts of the ammonia or nitrogen system as ammono acids, 
ammono bases , and ammono salts respectively, which is to 
say that the acid amides and Imides, including the amides 
and imides of the non-metallic elements, are ammono 
acids, the metallic amides and imides are ammono bases, 
and the metallic derivatives of the acid amides and imides 
are ammono salts (Note 4), 

2. When it becomes desirable to distinguish between 

the acids, bases* and salts of the ammonia system, on the 
one hand, arid those of the oxygen or water system bn the 
other, it will be convenient to refer to the members of the 
latter system as aquo acids , aquo bases , and aquo salts 
(Note 5): f ,, i . - “ . f ' 

3. We shall find that compounds exist which are related 
to ammonia as the ordinary acid salts and _ basic salts— 
that is to say, the aquoacid Salts and the aquobasic salts— r 
are related to water. Such compounds will be called 
ammonoacid salts and ammonobasic salts respectively 
(Note 6), and' the process whereby the ammonobasic salts 
are formed will he called ammonolysts . It will be shown 
that axnmonolytic reactions take place in liquid ammonia 
solutions in a manner entirely analogous to the familiar 
hydrolytic reactions in water solntionsc 

4. We shall also have occasion to speak of compounds 
which are. related to ammonia as the ordinary hydrated 
salts, or salts with water of crystallisation, are related to, 
water. Obviously such compounds may very properly be 
called ammonates , just as salts with water of crystallisation 
are sometimes called hydrates, or they may be; called 
either ammonated salts or salts with ammonia 6 / crystal* 
Hsafton. (These designations have frequently been used 
by others). 

5. Furthermore, when it becomes desirable to emphasise 
the distinction between a water-free salt and a salt with; 
water of crystallisation! or containing adsorbed water, the 
former is usually referred to as the anhydrous salt. 
Similarly, when, it is desired to speak of ammonia*free 
salts, in contradistinction to a salt containing ammonia, 
either adsorbed or as ammonia of crystallisation, it will be 
convenient to speak of the former as deammonated salts or 
as anammonous salts. (A designation first used in print by 
Browne and Houlehan, Science , 1911, xxxiv., 284). 

6 . The 'relationship which the bases of the water system 
bear , to the metallic oxides, on the one hand, and those 


which the acids bear Co their anyhdrides on the other, are 
found to be exemplified by the relationship which exists 
between the acid amides and imides and the nitrides of the 
non-metallic elements or electronegative radicals, and 
between the metallic or basic amides and imides and the 
metallic nitrides. We shall therefore on occasion refer to 
the non-metallic nitrides as acid nitrides , or acid anam - 
monides , and to the metallic nitrides as basic nitrides „ / 

7, Finally, as there are amphoteric hydroxides and 
oxides, so we shall find it convenient to speak of those 
ammonia derivatives which show amphoteric properties as 
amphoteric amides, imides, and nitrides . 

In the accompanying tables is given. a selected list of 
compounds belonging to the water, and ammonia systems, 
respectively* • * . r ; 

1 Notes* ; * • 1 ( % * 

4. Acetamide and dlacetamide are accordingly ammono- 

acetic acids ; the potassium derivatives , of acetamide and 
sodiiim diacetamide are ammotfpac&tates of potassium and 
sodium respectively. Urea is amraonocarbonic acid and 
the potassium derivatives of urea, obtained by Franklin and 
Stafford are potassium ammonocarbonates. Trinitroaniline 
is ammonopicric acid. Calcium cyanamide is the calcium 
salt of ammonocyanic acid. ’ v; \ 

5. The writer in another place (be. cit.) has proposed 
the prefix hydro for the oxygen acids, bases, and salts, but 
submits that the word aquo, Which be encountered in the 
writings of Werner (“Neuere Auschauungeri aufdem 
Gebiete der anorganischen Chemie ”) is a much better 
designation. The generally accepted practice of referring 
to the aquo acids, bases, and salts as oxygen acids, bases, 
and sajts would require us to~ designate : the analogous 
derivatives of ammonia as nitrogen acids’, bases; and salts, 
a procedure which is open to ofctvfbus objections. 

6: Not basic ammono salts and acid ammono salts. 
The formulas for three ammono basic salts are NHaHgCl, 
NH 3 HgN 0 3 ,and NH*HgNH(CH 3 CO) ; the first -formula 
represents an ammonobasic halogen Salt, the well-known 
infusible white precipitate; the second represents an 
ammonobasic aquo salt, a compound which has. been 
recently prepared (StrSmholm, Zeit, Artorg . Cheth., 1908, 
lvii„ 72), and the third represents an ammonobasic ammono 
salt, a compound not .known- to exist but which may 
possibly be prepared by the action of potassium amide on 
acetamide mercury. An ammono salt may he expected 
to undergo either ammonolysts to form an ammonobasic 
ammono salt, such as represented by the laBt formula 
above, or hydrolysis to form an aquobasic ammono salt, 
such as represented by the formula HCONHHgOH, a 
compound which has been prepared by Fischer and 
Griltzner (Arch. Phann., 1894, ccxxxii., 329). ; 

(To be continued). 
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THE SCIENTIFIC, WEEK. 

■' [From Our Own Paris Correspondent ). 0 

The Protection of Nature’s Fauna. 

As president of the French delegation at the International 
Conference of Berne for the protection of nature’* fauna, 
M. * Edmond Perrier, director of the Natural History 
Museum, has communicated to the Academy of Sciences 
the principal decisions taken at the conference. M. 
Perrier recalls the fact that, unless a protective legislation 
be adopted by different countries, several species of 
animals will soon disappear. Thus, the large cetacea, such 
as the whale and cachalot, hunted excessively, especially 
by the Norwegian fishing societies, are doomed to rapid 
destruction. In ten years ^he rhinoceros and African 
elephants will also have, disappeared unless the African 
hunting is put under control. The birds of paradise that 
are confined to New, Guinea, a country, hot so large as 
England, and to the Solomon Islands, the extent of which 
is inferior to that of Corsica, are being veritably massacred. 
The aigrettes are undergoing the .same fate. , In presence 
of these facts, the conference under the presidency of M. 
Farter, a -Swiss federal councillor, has decided to name a 
permanent International committee, which will hqld its 
sittings at Bale, and 'will meet at least once every three 
years. Each country adhering to the conference will be 
represented by at least two delegates, Each, delegate will 
submit to- their Government the proposals of the com- 
mittee destined’ to bring about legislative measures in view 
of the efficacious protection of animals. Answering to a 
question of the secretary of the Academy, M. Darboux, 
M. Perrier added that the feather industry is trying to 
hinder all protective legislation. At the present time more 
than 50*000 workpeople are employed^ in plucking the 
Skins of aigrettes, birds of paradise, and other birds. A 
feather worker earns about 4 franqs a day to pluck 400 
aigrettes. In face of the disappearance of aigrettes a 
feather merchant has appointed the Natural History 
Museum to award a prize of £ 400 to any one who succeeds 
in the breeding of these birds. But it is hardly probable 
that the prize can be awarded in the limits appointed by 
the giver. From all accounts it appears that the feather 
industry is very prosperous, while, on the other hand, there 
are at present 30,000 artificial flower makers in Paris 
without work.- The feather has killed the flower. 

Mercurv and Musts. . 

- The influence of mercury on alcoholic fermentation has 

just been studied by M. P. Nottim The presence of mer- 
cury in a liquid in a state of fermentation produces two 
distinct phenomena. The mercury feebly attacked by the 
natural acid must produce toxic salts, which, according 
to their dose, keep back o.r hinder entirely thq development 
of ther yeast. Secondly, the mercury as a metal increases 
the production of the yeast, because it continually removes 
from the must its carbonic acid by a phenomenon of a 
purely physical order, and thus allows the yeast to 
breathe and vegetate more easily. , Platinum and porous 
sribstaneesproduce the same effect, , ‘ / 

■ Autumn Leaves. . ^ 

- The sumptuous gold, and purple attire with which the 
autumn forests are bedecked has, for a very long time, 
puzzled numbers of learned men; Many physiologists 
have wondered what is the nature of this coloration. 
Prof. Gaston Bonnier has explained, before the Academy 
of Sciences the researches of M. Raoul Combes, who has 
been able to realise the production of the red substance of 
leaves outside the organism itself. Another scholar, M. 
GuilUertnons, has studied the manner in which this^ red . 
substance Js produced from a histologicalpoint of view. 
The substance is produced by misochondries, those little 
living elements that are iri the Interior of all celutles. M. 
Raoul Combes has also shown that there exists, m green 
leaves -a yellowish substance, which he .has isolated and 
ctystallised, and it is this, substance he, has transformed 
into a red substance having identically the same point of 
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fusion and the same properties as that Which is extracted 
from reddened leaves. Now,, it was supposed that this 
transformation took place under the influence of oxidation, 
but the proof was never given, , M. Raoul Combes has 
shown that the contrary is the fact. It is by induction 
that the red substance is obtained at the expense of the 
yellowish substance of green leaves. It is easy to under- 
stand the importance of this question, for these researches 
are doubtless applicable- to the coloration of all pink, 
violet, red, lilac, or blue flowers. 


PROCEEDINGS OF SOCIETIES. 

ROYAL SOCIETY. - 
Ordinary Meeting y November 1913. 

Sir Archibald Geikie, K.C.B., President, in the Chair, 

Pafrrs were read as follows : — , 

. $* Method of Measuring the Pressure produced in the 
Detonation of High Explosives or by the Impact of Bullets* 1 ' 
By Stqf. B. Hopkinson, F*&S. 

A steel shaft. about ii inches diameter and 4 feet long is 
suspended horizontally from strings so that it can swing in 
a vertical plane as a ballistic pendulum. At one end it 
carries an end-piece of the same diameter and several 
inches long. The end- piece is held on by magnetic attrac- 
tion ; the surfaces of the, joint are carefully faced. If a 
bullet be fired at the other end a wave of pressure travels 
along the shaft, whose length represents the duration of 
the blow on the scale 1 inch* 5 x 10-6 second approx. 
.The wave passes the joint without change; and is reflected 
as a tension-wave from the free end. If length of wave 
exceeds twice that of "end-piece, the tail of pressure- wave 
will have passed the joint when the head of tension-wave 
reaches it, and the piece will, fly off, having trapped within it 
the whole momentum of the blow, leaving the shaft at rest. 

, By experimenting with different lengths of, end-piece and 
finding that which is just long enough to stop the shaft, 
the duration of blow can bh determined. The end-piece is 
caught in a ballistic pendulum and, its momentum 
measured ; thus, knowing the time, the' average pressure is 
determined. By rising shorter pieces arid finding the per? 
centage of total momentum trapped in each the maximum 
pressure exerted during blow can also be found. 

Applied to Investigation of the blow -given by a lead 
bullet, the method gave results in dose accord with those 
expected on the assumption that the bullet behaves as 
though it were liquid, the measured duration of blow being 
nearly that required by the bullet to travel its own le'rigth. 

Measurements by the same method of pressures produced 
by detonation of a 1 oz. dry gun-cotton primer showed that, 
at a distance of £ inch from surface of cotton; the pressure 
is practically all gone in 1/50,000 second, the average pres- 
sure during that period being about 25 tons per square 
inch, and the maximum of the Order of 45 tons pec square 
inch. At surface of cotton the duration, of blow is. prob- 
ably about theiame arid pressures roughly twice as great. 

The bearing of these results on shattering of ductile 
steel plates by detonation of gun-cottOri in contact with 
them is considered. , * ( . 

"Gravitational Instability and the Nebular Hypothesis” 
By J- H. Jeans, F.R S. 

The work of Maclaurin, Jacobi, Poincard, and Darwin., 
on^ rotating fluids has applied only to the abstract case in 
which the mass is considered perfectly incompressible and 
homogeneous. ; To estimate the bearing of their results on 
astronomical problems, it is important to know to what 
extent these results remain Valid for actual riompressible ' 
heterogeneous masses. f- - 

The result of the present investigation can be summed 
up very concisely by saying that the ideal mass of incom- 
pressible fluid has been found to supply a surprisingly good 
model by which to, study the behaviour of the xflore com- 
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plicated natural systems considered in astronomy*. The 
systems considered in the present paper, are those in which 
die pressure p is a function of the density p, the special 
case In which the relation between p and p is given by 
Laplace's law pscfp*-**), and systems in which the 
matter, when free from rotation, is arranged in spherical 
layers* such that Laplace's law is obeyed in each layer, but 
the constants, of the law vary from layer to layer. The 
problem, especially under consideration has been that of 
determining the amount of rotation at which configuration 
of revolution (*,£., spheroids) first become unstable. In so 
far as it has been found possible. to examine this question, 
it has been found that, without exception, the compres- 
sible. mass will behave up to . this point in a manner almost 
exactly similar ;to . the incompressible .mass, and results, . 
both qualitative and quantitative v ;Obtaraed for the latter, 
will be true for the former. - The compressible- mass, set 
into rotation, wilt apparently pass through a series of 
stable fiattened figUtes -Very similar to th< Maclaurin 
spheroids.' It will then Tor just about the same amount of 
rotation as the -incompressible mass (rotation being 
measUredbyw 3 '-h . [mean density]) leave the symmetrical 
form an<l assume a series of forms similar to, the Jacobian 
ellipsoids. The main: result appears to suggest that the 
work of Poincai:^ and Darwin is applicable to the bodies Of 
nature and not merely to mathematical abstractions,; 

. “Diffraction of Light by Particles comparable with the 
Wavelength*' By B. A. Keen, B.Sc., and As W. 
Porter, F.R.Si- * i '■ 

A suspension of finely-divided sulphur, obtained by, pre- 
. cipitation from a solution of thiosulphate of soda by the 
addition of acid, ordinarily diffracts an excess of blue light, 
so that a white Source of light seen through it looks red. 
One of us discovered that if the particles be allowed to 
grow the red image gradually changes over in. colour, 
becoming at one stage a deep indigo blue, and afterwards 
passing through various shades of green to white. ' 

The present investigation was undertaken to obtain quanti- 
tative information in regard to this phenomenon. Measure 
ments of the intensity of the directly transmitted light were 
made for different colours by means of a H 6 fner spectrOr 
photometer* The data obtained showed that for any 
particular colour the transmitted light diminishes up to a 
certain stage and then increases. The time in which the 
minimum intensity is reached is nearly proportional to the 
wave-length. Observations with a microscope showed 
that the size, of particle for which the minimum occurs is 
from foiir tp six times the wave-length . These are con- 
siderably larger than those examined theoretically by Lord 
Rayleigh. Some physico-chemical Considerations are 
introduced in an attempt to connect, the diameter With the 
rime; The data are published with the object of attracting 
mathematicians to an interesting but difficult' region of the" 
subject of diffraction. 

1 rt Colour of Zircons t and itsRadio -active Origin * , By 
Prbf. R. J. Strutt, F.R.S^ 

“Influence of the Constituents ofihe Crystal on the Forth 
of the, Spectrum in the\X-Ray Spectrometer.* By Prof. 
W, Hr Bragg, F.R.S. : ^ v ^ V / V 

The energy of the pencil of X-rays which falls on the 
crystal of the X-ray spectrometer is ip part spent within the. 
crystal through absorption, which implies the production of 
cathode and characteristic X-rays, and in part is scattered* 
producing the reflected ray when circumstances are 
favourable. It is found that where there is much absorp- 
tion there is little reflection. 

It is known from Barkla’s work that absorption coeffir 
dents show sharp discontinuities. Copper, for example, 
is relatively transparent to its own characteristic radiation, 
and to a lesser degree to the radiations of all substances 
of less atomic weight than its own. It is relatively opaque 
to the radiations of heavier atoms. Consequently, a copper 
screen placed across the path of the rays in the spectro- 
meter reduces the intensities of the shorter waves far more 
than the intensities of the longer, the critical value being 


sharply defined. This is illustrated by an examination of 
the spectra of Os, Ir, Pt, Pd* Rh, Cu, and Ni, and of the 
effect *of various screens. 

The same effect is found to occur when the absorbing 
atom is within the crystal. Zinc blende gives a spectrum 
in which the A peak of Pt is very exceptionally strong in 
comparison with the rest of the spectrum, because zinc is 
relatively opaque; to all shorter waves. Sodium arsenate 
gives a spectrum in which both the A and the B peaks are 
strong. There is no obvious resonance of any atom in the 
crystal to incident rays. - 

This implies that the scattering power does not sliow 
the same discontinuities as the absorption coefficients. 
There is, in fact, good evidence that the scattering power 
is proportional to the atomic weight, Therefiecting power 
of a plane in the crystal depends oh the sTOi jbfthe woifAts 
of the atoms it contains and not on their mature, For 
instance, the alternate (100) planes of CaF* are equally 
effective, though they contain only Ca, and only F atoms' 
alternately, because the atomic weight of - Ca is nearly 
twice that of F. 

The best reflectors are therefore those crystals of which 
the^ absorption coefficients are smallest in comparison with 
their heights or their scattering powers.. For this reason 
alone the diamond must be a very good reflector. 

“Analysis of Crystals by the X-Ray Spectrometer .* By 
W. L. Bragg. 

. The paper contains the results of the examination, of 
various crystals by the X-ray spectrometer. The rays 
from bulbs with anti-cathodes of palladium or- ihodiqm 
were used, as each of these metals gives off radiation con- 
sisting almost entirely of a single monochromatic com- 
ponent. By a quantitative comparison of the intensities 
of the successive orders of reflection by various crystal 
faces, it is shown that the X-ray spectrometer can he made 
to give a very complete analysis of the crystal structure. 
For instance, in the case of iron pyrites it is possible to find 
the relative positions of the interpenetrating lattices on 
which the iron and sulphur atoms are , placed, to within 
2 pet cent of the distance between neighbouring points of 
the sathelattice. -j 

The Structures particularly investigated ^Pbe paper are 
those of the teomorphons sulphides, pyAes, and haderite, 
and of the series of Compounds which thte calche 

{ atnily of minerals. By a study of tblgRHtsi compounds, 
it is concluded .that the diffracting- pdwCF'Of gffatom fs 

proportional to Its atomic weight; ' v 1 ^ ; 

“Ship Resistance.: The Wave-making Properties of 
certain Travelling Pressure Disturbances.* \ By T. H. 
Haveloce, D;f 3 c. -- ' , ; -- 

Thepaper contains a theoretical comparison of the wave- 
making resistance associated with certain distributions of 
surface pressure. Various .inferences are drawn in regard 
to variation of resistance with speed, and the speeds at 
which typical interference effects occur. In particular, 
types are examined which are similar in general form to 
those associated with the motion of ship models in recent 
work at the William Froude tank in the National Physical 
'Laboratory. ■ r : 

“ Mathematical Representation of a Light Pulse.* By 
R. A. Houstoun, D.Sc. * 

The object of this paper Is to call attention to a new 
series of expressions representing the initial form and dis- 
persion of a light pulse. They have been suggested by one 
Of Kelvin Y hydrodynamics! papers, and are derived from 
bis instantaneous-piane-source solution in the conduction 
of heat.’ ‘ - >r , w t 1 # - , ; 

For t m o they give, sharp symmetrical maxima descending 
to o within a short distance from theorigin, and Jfor t large 
they give well-defined groups of waves, in which the wave- 
length decreases from the front to the rear of the group. 

The energy distribution , of one of the groups "obeys 
Wien's law for black-body radiation, and allows the height 
of the initial pulse in this case to be interpreted very 
simply in terms of the temperature, , 1 
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244, “ Note on the Structure of certain Lactones formed 
, by the Fission of the gexn.- Dim ethyl cyclopropane Ring” 
J3y William Henry Perkin, jun., and Jocelyn Field 
Thorpe. (Trans., 1913, 1760). 

The constitution of the lactone-dicarboxylic acids A and 

- 3 described in a former paper (Trans., 1901, bcxix., 764) 
and of lactone-dicarboxylic acids prepared by Baeyer ( Ber . , 

' 1896, xxix., 2792) and by Aschan ( Annalen , 1913, cccxcviii., 
299) is discussed, 

245. 11 The Resolution of 2 : ^-Diphenyl 2 : 3 - 4 ihydro m 
1:3:4 naphthai&otriaeine into Optically Active Com- 
_ fonents .**- By William ~ Jackson Pope and .Clara 
millicent TayloEY (Tfmsf,z 9x3^x763).. J 

The resolution of this base is effected by crystallisation 
with d-brompcamphor-T-sulphOnic acfd ; the fractional 
crystallisation of the mixed salt which results yields two 
salts of the optically active acid, containing the d - and the, 
/-base respectively, ; The . liberation Of the optically active 
; base from the salts is accompanied by its complete-optical 

7;/'/ ~_v' 

246* “ The Mutual Solubilities oj Ethyl Acetate and 
. Wqfer and the Densities of Mixtures of Ethyl Acetate and 
Ethyl-Alcohol.”. By Richard William Merriman. 
(Trans., 1913 , 1774) . ./ ] ;W t - ' - ' * ' 

, The mutual solubilities of ethyl acetate and water have 
been determined ;by a method whichenables a test of the 
accuracy ofthe results to be applied. Although contraction 
occurs in the formation of both of the saturated solutions, 

- yet the solubility of ethyl acetate in water increases with 

rise pf temperature, but the solubility of water in ethyl, 
acetate decreases with rise of temperature. There is no 
point of maximum^ density, of water saturated with ethyl 
acetate above o°, . -■ I f - 1 

..When alcohol is mixed with ethyl acetate a small 
expansion takes place ; the maximum percentage expansion 
occurs when the two liquids are approximately in equi- 
roolectflar proportions. A table of densities of mixtures of 
the two liquids is given. ' - , 

*'24*7. “The Azeotropic Mixtures of Ethyl Acetate, Ethyl 
Alcohol V and Water at Pressures above and below the 
Atmospheric Pressure Part JL By Richard William 
Merriman. (Trans., 1913, 1790). 

The change in, composition of the azeotropic mixture of 
ethyl acetate and water has been traced from 25 mm, to 
1500 mrii. pressure. The percentage of water increases 
continuously with the pressure, and there is no evidence of 
a constant value , being reached at higher pressures. 

, Assuming that, the expression where/?*’ 

4 and are the partial pressures and x and (1-*) are the 
molecular proportions of the two substances, holds for the 
; azeotropic mixture; the partial pressure of the water has 
been calculated. At all teinperaf tires this partial pressure 
\ is almost exactly equal , to the vapour pressure . of pure 
water at the same ^ temperature; The; Duhem-RegnauTt 
r law, V7hich states that In the' case bf partly miscible 
liquids the total pressure of the heterogeneous mixture is . 
equal to the vapour pressure of the more volatile com- 
- ponent in the pure -condition, has been found to be 
erroneous. ’* - 1 ; 

" 248. “ The Azeotropic Mixtures of Ethyl Acetate, Ethy* : 

- Alcohol, and Water at Pressures above and below, the 
Atmospheric Pressure .* Part II, By Richard William 
Merriman. (Trans., 1913,1801). 

: - The alterations in composition of the ester-alcohol 
binary mixture and, the ternary, mixture have been studied 
at pressures ranging from 25^ mm, to 1500 mm. There 
-:is . no- evidence of constant composition being attained 
atany pressure, ' . ' : ; 

Although the vapour-pressure curves of ethyl alcohol 
and ethyl acetate cross at a pressure of 948 nun., yet the j 
percentage of alcohol in the azeotropic mixture increases I 
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continuously with the pressure, and Bhows no break at 
the point of crossing of the vapour-pressure curves. The 
following general rule for the change of composition, of a 
binary azeotropic mixture of minimum boiling-point has 
been deduced from, the present investigation: — The 
percentage of the liquid, for which dpjdt is the smaller, 
increases as the pressure decreases., The rule is followed 
in seven different cases. The only exception that has been 
found is the ethyl alcohohwater mixture (Wade and 
Merriman, Trans., 1911, xeix., 997). 

249. u The Mechanism of the Condensation of Glucose 
with Acetone , w By James Leslie Auld Macdonald- 

Experience in the preparation of glucose-monoacetone . 
and .diacetone has shown that, however prolonged the 
treatment with acid acetone may be; glucose-monoacetone 
may always be isolated at the end of the, reaction, and, 
moreover; the two condensation, products are obtained in. 
very variable yields.,' The conclusion is drawn that the 
formation of, these compounds does not depend bn the 
hydrolysis of glucose dlmethylacetal y followed by con*: 
densation in definite stages With 2 molecules of. acetone, 

. By arresting the condensation of glacose dimethylacetal 
with? acetone at an early stage, glucose dimeihylaceial- 
( C tndnoacetone has been isolated as the main initial product. 
(The nomenclature adopted is that used in Trans., 1913, ‘ 
cm., 564)- This compound is highly unstable towards 
heat and acids, and readily loses methyl alcohol, with the 
formation of methylglucoside-t^monoacetone^ '* The position 
of the acetone. residue in this compound was established 
by raethylation by the silver oxide method, and subsequent 
hydrolysis of the product in two stages. In this way, 
By -dimethyl methylgUtcoside-tC-monaacefone, by dimethyl 
methyl ghicoside, and lastly By- dimethyl glucose were 
obtained. '' V ; 7 ' ‘ ; , * 

On the other hand f prolonged . treatment of glucose 
dimethylacetalmonoacetone with acid acetone results in 
simultaneous hydrolysis arid condensation taking place, 
and the formation of glucose diacetone. The di-derivative 
thus produced has therefore the acetone residues linked to 
the two pairs of carbon atoms, a& andjf respectively, a . 
conclusion which harmonises with all theevidence available 
regarding the structure of this compound, ■ 

The condensation reactions of glucose diinethyiacetal 
are thus extremely complex. When left in contact with 
acetone containing hydrogen chloride the initial products 
are glucose monoacefone and glucose dimethylacetalmono- 
acetone, the latter compound probably furnishing the chief , 
source of glucose diacetone, ; ’ - ' J I 

250. “ Condensation of Acid Chlorides with the Ethyl 

Esters of (a) Cyanoceiic Acid , (b) Malonic Acid , and (c) 
Acetoacetic Acid.” Fart L By Charles Weizmann, 
Henry Stephen, and Ganesh Sakharam Agashe. 
(Trottr., I 9 i 3 ,.i 855 >. ' ‘ : ' ■. : ' 

A detailed description of work of . which a preliminary , 
account has already appeared (Proc,, 1912, xacviii., 103). : 

25 r. u 2 -Phenyi-$-stytyloxazoU” By Robinson Percy 
Fovlds and Robert Robinson. (Trans., 1913, 1768). 

In order to characterise 2-phenyl-5 styrylbxa zole the 
authors have prepared the substance by; treating styryl 
bensoylaminomcthyl ketone with Concentrated - sulphuric 
acid.r ■ '■ . “ \ • , * , 

252. “The Action of Sulphur Chloride and oy Thtonyl 
Chloride, on Metallic Salts of Organic Acids : Preparation 
of Anhydrides.” L By , William Smith Denham * and 
Hilda Woodhouse. (Trahsi, 1913, 1861J. • , ; - 

The reaction between sulphur chloride and metallic salts 
of organic acids in the presence, of an indifferent solvent, 
which is represented fbr the .case of silver benzoate by the 
equation aCeHj'CO^g+SaCl* « (C 6 H 5 *C 0 3 )aSa 4 2AgCl 
(Trans., 1909, xcy.,1237), has been found to be general 
fbr many types of acids. Salts of hydroxy- and' amino- 
adds behave exceptionally. The compounds of the type 
(R'CPa)aS 3 are in all- cases unstable; and decompose 
spontaneously with separation Of. sulphur and formation o 
sulphur dioxide, and the anhydride of the acid. Unde 
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similar conditions thlonyl chloride usually yields sulphur 
dioxide, the acid anhydride, and the chloride of the metal 
(Proc., 1909, xxv., 294), but in the case of hydroxy-acids 
intermediate compounds are formed, which, on loss of 
sulphur dioxide, give rise to anhy dr o-com pounds. A 
crystalline malic anhydride has been prepared in this way* 

The respective behaviours of sulphur chloride and thionyl 
chloride in these reactions are consistent with, their pos- 
sessing similar constitutions. 

253. “ The Action of Magnesium Aryl Haloids on 
Glyoxal.” By Henry Wren and Charles James Still. 
(Trans., *913, 1770). 

isoHydrobenzom, aB-dikydroxy-aB-di-p-tolyletkane. (m. 
p. t6i*8 — 162*6°), and uB-dthydroxy-ad-di-o-tolylethane 
(m. p. 116*5— n8°) have been prepared by the action of 
'magnesium phenyl bromide, magnesium /» tolyl bromide, 
and magnesium o-tolyl bromide respectively, on uni- 
molecular glyoxal {Harries and Temme, Ber., % 907, xl., 
165}. In no case could definite evidence of the formation 
of -the second theoretically possible isqmeride.be obtained. 
The acetyl derivatives corresponding with the two latter 
glycols melt at 105 — ib6° after softening at 103—104^ 
and 99—100° after softening, at 98*5° respectively. : ‘ . 

/ 254.-“ The Miscibility of J$olids. Part II.. The In- 
fluence of Chemical Consiltutim on the ThermiU Properties 
of Binary Mixtures* 1 * By Ernest Vanstone. (Trans.,, 
19x3,1826). , \ V- / 

The method, of thermal analysis has been applied to 
binary mixtures of the type PhadPh. ^ 

Pascal and .Norman (Bull. Sbc r Chim., 1913, [4], xtiL, 
151, 201) have shown that dibenzyl, stilberte, tolane, azo- 
benzene, and hydrazobenzene are miscible in all proportions 
in the solid state ; also that with benzylaniline, benzyl- 
ideneaniline, and phenyl benzyl ether eutectic diagrams 
are obtained, and solid-solution formation is limited. 

A series of thermal diagrams for benzoin and benzil with 
these substances has been determined. In each case the 
diagram shows a single eutectic point and limited formation 
of solid solutions. 1 \ < - ' - 

The eutectic point depends on the melting-points of the" 
constituents. It is always found nearer the substance of 
lower melting-point. The molecular volumes at the tem- 
peratures of their melting-points of ten substances have 
been determined. Substances containing oxygen have 
the greatest molecular volumes. 

The exceptional behaviour of benzil* when compared 
with other symmetrical compounds of the type PhauPh, is 
discussed, and the greater molecular domain of, benzil is 
suggested as the cause of its lower degree of, miscibility. 

255. The Solubilities of Alkali , Haloids in Methyl , 

Ethyl ; Propyl , and iso Amyl Alcohols ” By William 
Ernest Stephen Turner and Crellyn Colgrave 
Bissett. 1 

The solubilities, in methyl, ethyl, propyl, and imatnyl 
alcohols, of lithium chloride and iodide, sodium chloride 
and iodide, potassium chloride, bromide, and iodide, and 
rubidium chloride have been determined. Measurements' 
were made at a common, temperature of 25°, and in the 
case of lithium chloride in ethyl alcohol, also over the 
range from 0° to 60°. 

The existence of the compound LiCl^CaHgO, first 
indicated by Simon, was confirmed, and its transition- 
point into lithium chloride fixed at 17*4°. A compound 
LiI,4C 3 H80, stable at 25°, was also found, and another, 
NaI,3CH 4 0, stable at 15—16°. ' 

The solubilities at 25° proved that solvent action, on the 
above salts, decreases continuously in passing from water 
through the series of alcohols ; that’ the order of solubility 
is iodide>bromide>ch!oride, and that, in all the solvents, 
the solubility of the alkali chlorides is in the ordei; : — 
Lithium chloride>sodium chloride>rubidium chloride> 
potassium chloride. 

256. “Nitration of i-Chloro-2 : i-dinitronaphthalene,” 
By Max Rindl. 

*A solution of i-chloro-2 ; 4-dinitronaphthalene in cold 


concentrated nitric acid deposits on keeping prismatic 
crystals of i-chloro-2 : 4 ; s-trihitrondphthalene, melting 
at 143 — 144 0 * /After several weeks i'Chloro-2 : 4 *. 
nitronaphthalene begins to be deposited, along with the 
x-chloro-2 ; 4 ; 5-trinitronaphtfaalene. The chlorine atom 
in both of these compounds fe mobile. , By treatment with 
aqueous solutions of alkali hydroxides they are converted 
into the corresponding trinitronapbtfiols. Only the 2:4: 5- 
trinitro-a-naphtfaol can he reconverted, into the corre- 
sponding chlorotrinitronaphthalene by means of ^-toluene- 
sulphonyl chloride and diethylaniline. Other reactions 
depending on the -mobility of the chlorine 'atom ate the 
1 formation of a : 4 : $~trinitro-anaphthyl methyl ether and 
of amines, for example, 2:4: ytriniiro-a-tmphthy famine, 
as. well as mono- ana di-substitated alkyl and aryl amines. 
Copper powder removes the chlorine, and; two mblectdea 
join together, fqrming dinaptahyl derivatives; In theqase, 
of i-cbloro:2 ; 4 : 5-trinltxonaphthalqne a secondary 're- 
action takes place, resultingjn the elimination of chlorine 
and its replacement by hydrogen, with thO formatioh of 
f j 3 s- 8-trtnitronaphthalene, •//. 

, 257. “ The Decomposition of Carbamide.*? By George 
Joseph Burrows and Charles Edward Fawsitt. 

/ Previous investigations on the decomposition of carb- 
amide in .aqueous solutions by one of the authors (Zeit. 
PkysiQkem>, 1902, xli., 603) have been extended to solu- 
tions in aqueous alcohol. , s 
Addition of alcohol decreases the velocity of decom- 
position, but does not alter the mechanism of the reaction, , 
which is a nnitnolecul^r one. * ,//,',_ 

The theory already put forward that carbamide is not 
hydrolysed by water or aqueous solutions of acids is 
confirmed. - X . Y 

Carbamide decomposes primarily into ammonium 
cyanate, and is then decomposed into carbonate. 

. The authors *beli«v& that the decomposition of carbamide 
is the first chem-l^al reafction to be Investigated (1902), the 
mechanism-oT which Remands the assumption, of inter- 
mediate ^od acts,’ the existence of which has been proved. 
r'V, 5 , * \ 1 4 

258. c f The, Viscosity of Sugar Solutions?* By Charles 
Witr-RED Roberts Powell. " ■ / 

The results of an investigation into!, the viscosities of 
aqueous solutions of sucrose, dextrose, aniT Jaevuloae are 
given, dealing firpt.wtth simple solutions, containing only 
one of the sugars,' and ffien with complex solutions con- 
taining mixtures of them. / 

/'The effect of temperature on the viscosity of these 
solutions b found to be well expressed by Foiseurlle’s 
equation — 

• SL 

l+at + Bt* .1 

where no is the viscosity at 0°, qt is the viscosity at f°,, and 
a and & are constants. If the concentration of the solu- 
tion is expressed as gratis, of solute per gtms. of solvent, 
the relation between viscosity and concentration is a 
logarithmic one, and may, be represented by the equation 
qx m A* , where x is the concentration and A a constant. 

A new method of calculation of the viscosity of simple 
solutions is discussed, the time of flow of each of the con- 
stituents of the solution being calculated. By this means 
it is thought possible to examine the change in viscosity of 
the solute in concentrating solutions, as distinct from the 
change in viscosity of the solution. 

A possible explanation of the deviation of the increase 
in viscosity of solutions with increasing concentration from 
any simple law is outlined. The theory given does not 
attempt to explain fully the question of viscosity, but indi- 
cates how the friction between different groups of mole- 
cules in the solution may definitely characterise the prder 
of the change in viscosity with change in the composition 
of the solution. 

It was found that for aqueous solutions of the three 
sugars mentioned, the two equations— 
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may be used conjointly with a fair degree of accuracy to 
calculate the viscosity of a solution containing two or more 
of the sugars. 

259. u The Rate of Hydration of Acid Anhydrides: 
Acetic, Propionic, Butyric, and Benzoic By Bernard 
Howell Wilsdon and Nevil Vincent Sidgwick. , 

The velocity of this change , was measured by Rivett 
and Sidgwick’s method ( Trmis .. 1910, xcvii*, 732) by 
observing the rise in conductivity of the solution. 

The conductivity of acetic acid was measured at 18 0 , of 
propionic at 18 0 and 35°, and of butyric at 25 0 . Approxi- 
mately constant values; of the: dissociation constant are 
obtained in dilute solution if the, conductivity of the water 
used is added to that of the solution. ' , - ; 

The rate of hydration of the corresponding anhydrides 
was measured at the same temperatures* and also that of 
benzoic anhydride at 25V The velocity of change, of 
aceric anhydride is, about twitesthat of propionic, about 
faur trmes that of butyric, and about eight times that of 
,$>eftz©ic;\ ,v ’ 1,1 «. . v- , * ; f \ ■ « ■ % 1 f ' ;<i ; 4 

With : acetic anhydride at 18 0 , as was previously ob- 
served by Rivett and Sidgwick at 25 0 , the velocity der 
creases steadily, with increase of concentration above 
about o-aN/tbe same occurs with propionic anhydride, 
above about \o*o2N. The correction for the diminution 
in the concentration of the water only accounts for a small, 
part of this fall. If, however, the activities of the two 
reacting molecules (water and anhydride) are assumed to 
be proportional to: the fluidity of the solution, and the 
observed velocities are multiplied by the square of the 
viscosity, the results are found to be constant (for both 
anhydrides and at both temperatures) within the limits of 
experimental error. : 

Monochloroacetic anhydride was found to be hydrated 
With a velocity too great for measurement — at least, one 
hundred and, fifty times that of acetic anhydride. 

260. “ Investigations' ow the Dependence of Rotatory 
Power on Chemical Constitution . Part IV. The Rotatory 
Powers of the Secondary Alcohols of the Formula 
C a H 5 *CH(OH)‘R.” By Robert HOwson Pickard and 
Joseph Kenyon. 

A description is given of the synthesis and resolution of 
thirteen alcohols of the series C2H 5 -CH(OH)-R. These 
optically active carbinols have been examined polari 
metrically in the homogeneous state, and in alcoholic and 
in benzene solution. The results show that, whilst the 
molecular rotatory powers gradually increase as the series 
is ascended, there are further exaltations when the 
growing chain contains about five and about ten carbon 
atoms;, It has been shown also that a similar effect on 
the molecular rotatory, powers of the series CH3'CH(OH) ; R 
is only noticeable when these are determined in solution, 
sis in' the. homogeneous state the molecular rotatory powers 
of the carbiiiols Of this series increase regularly with the, 
mass bfthe compounds.; * *’/;■'* .* ) , j 

The' optical- rotatory dispersive power of the higher 
members of the series is a constant, and is independent of, 
the temperature (from 26^ to 1 6o 0 )^ 

PHYSICAL SOCIETY/. 

, . Ordinary Meeting, November 14th, 1913. 

: - Prof. C. H. Lees, Vice-Presidents in the Chair. 

A^APJSR^hritied ^ On the Thermal Conductivity of Mercury 
by the Impressed Velocity Method,* by. H.: Redmayne 
Nettleton, B.Sc., was read by Dri.A,<Qriffiths, : 

The paper gave an account of the determination of the 
thermal conductivity of mercury: at the, ordinary tempera- 
ture of the room by the impressed velocity method .first 


described by the author in the Proceedings of this Society, 
vol. xxii M 1910. The mercury is contained within a 
vacuum-jacketed syphon tube about 17 sq. cm. in cross- 
section, which is heated at the top and maintained ice-cold 
at its lower extremity. The distribution of temperature 
down this lube is determined with the aid of a single 
thermo-j unction, while the mercury is at the same time 
flowing uniformly upthO tube at speeds ranging from 870 
to 1420 grms: per fifteen minutes. The calorimetry is 
thus essentially continuous flow calorimetry within the 
temperature gradient, the quantity of heat passing down 
the mercury being controlled and measured by the flow 
of liquid. The wires forming the thermoelements— viz., 
iron and constantan — were contained within a vertical" 
tube of 6 mm. external diameter, through the' glass of 
which the wires were fused ; this carrier tube lay within 
the vacuum vessel. The thermo-junction could' be raised 
or lowered to the desired extent by a catbetometer, or 
could be rotated in a- horizontal plane. The isothermals 
were found to be remarkably horizontal. , 

lf r 0 ; is the, temperature at a distance X/2 above the iso- 
thermal surface at a temperature equal to that of. the 
enclosure, and B z the temperature at aft equal distance 
below, then log* 6 x 1 r 02— #*JL/ 2 KA, where 5 is the specific 
heat of mercury, K its thermal conductivity, A the cross- 
section of the tube, and m the mass of mercury crossing a 
sectipn.per second. , Using this relationship a mean value 
of 0-0201 e.g.s. units at 15*5° C. is obtained for.K. 

The advantages of the method lie in the simplicity of 
the calorimetry and in the fact that temperature ratios 
rather than temperature differences are required. 

. Discussion. 

Dr. C. Chree said there might be some doubt as to the 
exactitude with which the mathematical formulae repre- 
sented the physical facts, but the method seemed promising 
for determining the change with temperature of the thermal 
conductivity, and he inquired whether investigations had 
been directed towards that end. As the cross-section of 
the vessel appeared in the formulae, it would give increased 
confidence if Vessels of diflerent section were tried and 
found to give accordant results. ■ . < 

Dl J. A. Harker asked if the authorwas satisfied as to 
the distribution of the flow at different parts of the cross- 
section, and wished to know how the, results. compared 
with thbse of other observers. ‘ ; 

Mr. F, E. Smith said -that it appeared to him that the 
practice of Mr. Nettleton did not exactly tally with the 
conditions imposed by theory. Why did Mr, Nettleton, 
assume that the temperature of some water Jn a glass tube, 
in the pioximity of the apparatus was the same as that of 
the outer wall of the vacuum- jacket ? It appeared from 
the data that it was not, and this being so an error was 
introduced, inasmuch as the isothermal taken as , the 
“zero isothermal** was not so. -If the assumed "zero 
Isothermal ** was appreciably higher than the true one the 
deduced thermal conductivity would he too high. Again, 
theory imposed a condition 6n the outer, wall of the vacuum 
jacket; it must be of uniform temperature. Was this so 
in practice?’: One end of the jacket Was, practically at' 
o° C, and the other at ioq° C. ; there must be a tempera- 
tare gradient. He would, suggest that the outer wall of 
■ the vacuum jacket be cooled with circulating water in 
.which the second thermo-junction .was immersed. The 
beauty of Mr, Nettleton’s method was apparent to all, and 
he trusted he would continue his experiments; 

Dr, A. Russell regretted that the author, following' the’ 
usual custom, called the law for the cooling, of a body by 
radiation Newton’s law, and the coefficient the Newtonian 
coefficient of emisSivity. Newton considered the case of 
a block of iron being cooled h y a current of. air, so that the 
heat lost by radiation vras , very small compared with that 
lost by. convection. Ip this case hd found that the heat 
lost by the iron was very approximately proportional to 
the difference of temperature. between the air and the iron. 
This law had been verified recently up to differences of 
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temperature between the cooling body and the air as high 
as 2oo° 0 * and $oo° C* In the authors experiment, how- 
ever, the tube had a vacuum jacket, so that the heat lost 
by convection was quite negligible. As the difference of 
temperature was, Comparatively speaking, small, we saw 
by Stefan's Taw that the- author's assumption was justi- 
fiable. In the speaker’s opinion the real “Newton’s law 
of cooling " was of great importance in practical work, and 
he thought that teachers and the writers of text-books 
ought to lay greater stress on it. ' 

' Dr. W. H. Eccles called attention to the fact that at 
first sight the method would be thought to be Incapable of 
high accuracy, because of the form of the expression for K, 
the conductivity^ This expression bad as its denominator 
what was practically the difference between two nearly 
equal magnitudes, and these magnitudes were themselves 
differences. That was to say, the denominator was of the 
nature Of a second differential coefficient of an experimental 
curve. That such consistent results were obtained indi- 
cated remarkable precision of experiment* ' - 

J . Prof.. Lees asked how small a difference of temperature 
throughout the cross-section would have been detected, by 
thethermo-cbuple. 

.. Dr. Ctriffiths, in reply, stated that, as, shown in the 
earlier paper, the distribution of the flow was notimportant,'- 
' so' long as the isothermal^ were plane;; V~‘ : 

\ “The Author 1 bommnn|eatei 4 tbe following^lriyeply \o 
the Chairman, Prof- Lees, it should be stated that a; dif- 
ference of temperature of 0*05° C. over a horizontal Surface 
would easily have been detected in any position of the 
cathetometer. In the neighbourhood of the “ zero 
isothermal ’*, all resistances, except that of the galvano- 
meter and wires, could be removed- and a more delicate 
test made. It is safe to say that in! this neighbourhood a 
difference of o'oa° C. would have been detected easily. 
Thus the isothermals are remarkably horizontal, the result 
. far exceeding the author’s expectations. Mr. F. E. Smith 
has raised an important point in his remarks about the 
“ cold junction ” at the temperature of the enclosure. The 
cold junction could not be inside the vacuum, as iron and 
constantan cannot be fused through glass and a vacuum 
.of high standard maintained. An attempt to surround an 
earlier vacuum vessel with a glass water jacket (it Is 
necessary to be able to see through the vacuum when 
adjusting the carrier-tube) resulted in its collapse, and no 
risks were taken with the present vessel, which is valuable, 
as at least ten attempts at making a third have failed- 
The “ cold junction " was maintained in a tube under water 
just outside the vacuum vessel to protect it from air 
draughts, but on holding it in the air just outside the 
vacuum vessel no Serious temperature difference was 
recorded. The vacuum, of course, was of “thermos * or 
X-ray standard. When the u warm junction ” was in such 
a position as to produce no electric current the zero- 
isothermal was located. The author cannot doubt that 
the temperature of the cold junction was rightly that pf 
the enclosure: for it stood the double test of Newton’s 
law holding with, respect to it in a statical experiment, as 

well as the constancy of the ratio log -2-/L in many 
' ’ ■~*^2 ‘ - '• 
dynamical experiments. The height of the aero-isothermal 
varies in 'every experiment, being higher the faster the 
flow, as can be seen in the actual temperature curves given 
in the paper previously alluded to. Under no flow the 
zero was very low, being near the lower extremity of the 
vacuum-jacketed portion of the experimental tuba — too 
low, in fact, to allow of the test Sr/- $2 «i over any con- 
siderable range. . 

A paper entitled “ Polarisation and Energy Losses in 
Dielectrics ” was read by Dr. A. W* Ashton, M.LE.E. 

The object of the paper is to discuss the relations which 
should exist between the coefficients in Pellat's equation 
(as modified by Schweidler), giving the displacement in a 
viscous dielectric as a function of the time of charge and 
the P.D* 
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Taking the modified equation — 

, . D#« KEo+KE 0 2*(x 

the charging current for constant voltage becomes for 
#>o it » KEaSae*“«*. and in the series of exponential - 
terms a and s can be so chosen as to make 'S&n—Qtm 
The author makes the following deductions' among 
others: — Where the polarisation current is proportional to , 
f-„, the viscous capacity of any group of molecule^ having 
the same time constant of displacement is proportional to 
the (r = «)th power of the 'time constant.* f - ; ; 

For values of » between 0*5 and 1*5 the maxrmtim energy 
loss occurs in those groups for whic^ 0 not greatly 
differ from £, where , 

For all pbsitive values of n less than 2,' the alternating 
current conductivity is proportional, to the flth power of 
the frequency. 1 V * 

Experiments by Addenbrooke, Flemingand Dyke, 
Curtis and H> A* , Wilson are , quoted" hi ‘ support of the 
theoretical deductions. The paper includes ft> 
of Pellat's theory/ ' * ■*>-'- ’I ^ vf 

. * Discussion. ‘ : f, V "v,^: 

: Dr. Russell said that' the author**' method was ih- 
genious, and that the formula deduced for the dielectric 
current agreed Weil with many experimental results. He 
thought, however, That Pellat's theory was -not sound and 
that yon Sehweidler’s modification of it was too elaborate 
to be of much -practical use.* He pointed out that Dr* 
^Grover bad proved that, from the mathematical, point of 
view, Hopkinsbn’s and von, Sehweidler's theories were , 
Identical.' He considered that Fleming and Dyke’s ex- 
perimental results could not be ignored, and tbat none of 
the, theories, advanced up to the present explained them r 
satisfactorily. Very different formulae gave results which 
were practically identical over wide ranges, and so they 
were of doubtful help in enabling us to discover the causes 
of the phenomena. He considered that the nomenclature 
of dielectric theory stood badly in need of standardising. 
For instance, what the author called the displacement was 
practically the same, as Maxwell’s 'electric displacement, 
but Sir J. J. Thomson and several other writers called it 
the polarisation/ \ . ’ 

Dr. Eccles -stated that the paper compelled remark on 
the artificial nature of Pellat’s hypothesis. This hypo- 
thesis led to an expression for the displacement current as 
a sum of exponential terms. Experiment required H to be 
a power of f, or the sutfi of several , power terms* This 
required that the exponential terms of Pellat's’ hypothesis 
should be infinite in number — which deprived the hypo- r 
thesis of physical meaning. idijbuM be more logical, 
therefore, to begin with the powip^ms as fundamental* 
and to discard the false start given by Pellat. 

* Mr, Addenbrooke stated that iVorder to get at the 
proper-theory of experiments the best dielectrics should not 
be used, as the effects were so minute that the chances of 
error were great. With poorer dielectrics, the actions 
were on a greater scale and easier to observe. Using an 
ellipsoid suspended at 45 0 to the electric field, he had been 
able to carry his experiments down to a frequency of 
one cycle in two hours, taking, of course, time readings of 
current and voltage. Dr. Ashton bad not mentioned a 
paper by Wagner, which seemed to cover much the same 
"ground. * ■’ r ■ , 

Prof.C. H. Lees mentioned a later paper on the subject 
by Curtis, who had found that Sehweidler’s equation's held 
if several terms were taken. 

Dr. Ashton, in reply, said that in Pellatis original 
paper there were results which showed that over a certain 
range the charging current could be represented by a con- 
stant times *-», and that more than one exponential term 
might be required. His own experiments showed that 
it held over two or three days. The difficulty was 

to keep th£ temperature constant over a long time. ‘ 
Another difficulty was that if -circuit were broken for a, 
fraction, of a second, the results were vitiated. In reply to 
Dr. Russell, he believed it « / 3 f-« represented Fleming 
and Dyke’s results better than it ’=■ bt. 
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A paper entitled “A Lecture Experiment to Illustrate 
ionisation by Collision and ' to show Thermo-luminescence " 
was read by Mr. F. J. Harlow;, - ' _ , 

A method of ’ demonstrating to an audience both ionisa- 
tion by collision and the reduction of the sparking potential 
by die presence of initial ionisation is described in the 
paper. 

A spherical bulb, in which an electrodeless discharge is 
excited, contains two coils of platinum wire, coated with 
lime and, aluminium phosphate respectively, which can be 
heated by means of a current. Within the range of pres- 
sure for which the electrodeless discharge can be excited, 
provided the? discharge is not too intense, both the lime 
andalutninium phosphate, on being raised to incandescence, , 
give a considerably increased effect, showing that the ions 
given off by these substances arer effective under the action 
of the induced E.M.F* in producing an enormous number 
of others by collision* s - .. ‘ 

The lower limit of the range of pressure over which the 
discharge cad be excited with a, given induced E.M.F.is 
considerably extended by beating either the lime or the 
.aluminium phosphate* the former, however, being much 
mqferefficjenf thad r |he latter in this respect. Tbis ex- 
tension of iange is An illustration. of. the fact that the 
spirking ipotehtial is dirainished by the presence of ions, 
and by negative ions more thad by positive. 

, If the lime and aluminiumjpbosphate are subjected while 
cold to ad intense discharge for some time they exhibit 
the phenomenon of thermo-luminescence, the lime on 
being warmed gently giving out a golden yellow luminosity 
and the aluminium phosphate a , blue,;: The effect, with 
lime apparently increases with an increase of electrical 
activity caused by continued heating, which suggests that 
the thermo-luminescence imd electrical activity are closely 
associated* : This suggestion receives support from the 
fact that lime alone does not exhibit thenno- luminescence, 
and that both lime on platinum and lime on nickel, which 
are electrically active, do. Further experiments are being; 
made on this point, which the author thinks will throw 
light on the origin of the anomalous electrical activity of 
lime on platinum. 

A. demonstration of these experiments Was given. 


INTERNATIONAL ASSOCIATION OE CHEMICAL 
SOCIETIES.. 

. 'Extract from the Minutes of the Third Session 
■* ^ of the Council. * ' , ' j 

At the third session of the Council of the International 
Association ofr Chemical Societies, -held at the Institut 
Solvay, Fare Leopold, Brussels, from September? 19 to 23, 
XQ13, Prof. Haller: gave an. account of the negotiations 
Which bad taken place between M. Ernest Solvay and 
, certain representatives of tbe-Intepjational Association', and - 

- whichhad resulted in the offer by M. Solvay of an uncondi- 
' tional gift of 250,000 francs td the Association. M. Solvay 

further proposed to found an « Internatronal lnstituteof 
Chemistry,?’ havingfor its object the facilitation of the study 
and progress' of chemistry, without, however, excluding 
problems belonging _ to other branches of the natural 
sciences, provided 7 that these have some bearing on the 
science of chemistry.; The Institute will be governed by 
an 11 Administrative Commission ” of three Belgian members 
(onb nominated by His Majesty the King of the Belgians, 
a second by the University of Brussels, and a third by 
M. Ernest. Solvay), and by a Delegation of the Council of 

- the International ■ Association .of Chemical Societies, con- 
sistingdf Messrs. Haller, Ostwald, and Ramsay. O f the 
Institute’s annual income of from 55 i°°° to _56>ooofrancs 
two-thirds wiUbe placed at the disposal of the International 
Association of Cheibicaf Societies, whilst the remaining 
one-third will be employed. In establishing scholarships for 
Belgian students. The, Council gratefully accepted M, 


m 

Solvay ’s offers, and further passed the following resolution : 
— « Ces sessions se tiendxont autant que possible Une fois 
sur deux a Bruxelles,” M, Solvay has provided the Inter- 
national Association with offices in Brussels, where the 
archives will be kept, and a permanent secretary is to be 
appointed to fake charge of them and to conduct the 
general business of the Association. 

. Prof. Haller was elected President of the Association 
for the ensuing year, and it was decided' that the. next 
meetings should be held in Paris some time during the first 
fifteen days of September, 1914. \ 

Prof, Gnye presented a report on the “ Unification of 
Abbreviations of Titles for Scientific Journals used in 
Chemical Memoirs,” and it was decide! that, should the 
editors of all journals publishing Chemical memoirs con- 
sider it advisable, ■„ the Council of the r International 
Catalogue of Scientific Literature, should fie consulted, 
and a list of abbreviations should be circulated among the 
'societies affiliated to theil Association, with an" invitation 
definitely to adopt the abbreviations? for all future 
publications. 

Prof. Werner read 1 a°d explained . the Report of the ; 
Commission appointed to consider the question of u the 
mitigation of the difficulties arising from the existing 
multiplicity of languages employed in scientific literature,? 
and after prolonged discussion the Committee, was re- 
appointed? to report to the next meeting of the Council, 
more particularly on three points : — / 

(а) The publication of an International Journal of 
Abstracts in three languages. 

(б) The publication of three editions of an International 

Journal of Abstracts, namely, in English, French, and 
German. : > , ■■ ■' . - ; ' ? ' i - 

(c) The publication of an International Journal con- 
taining translations into either English, French, or German * 
of original papers appearing in the lesser knownianguages., 

The Council received and adopted the report from the 
Commission for the Unification of Physico-Chemical 
Symbols. The following list gives some of the symbols 
recommended:— ■ ; r ' . ' ' 

Angstrfim unit (jo— » metre) * >. .V-A ' 
Density : :;.*, s* ; ■ A, .. d ' 

Gas constant per mole . . . .. . . R 

Mean free path .. ,/.«■ *• r A/ , 

Micron (ro~ 6 -metre):* *. p 

Millimicron (to - 9 metre)*. .. fxp. 

Number of molecules . . r N 

, Pressure <* .. ' P'~\ 

Osmotic pressure .. .. V. P 

; Van der WaaVs constants >. . . . . a, 6 

Volume (in general) . . . . . . /. . , ® 

- Volume* specific * 'V., ; vi 

, Volume, atomic. .. . .V v* 

Volume, molecule .. .. ; .. 

- Atomic weight and grm. atomic weight . A- 
, - Concentration (units not specified) * .V c 

Equilibrium constant. .. .. .. .* K s 

Mole fraction .. > .. .. x - ■ ' ■ - 

; / \ ' Molecular and 'grm. molecular weight . f M > 

? van ’t Hofi coefficient ....... .. i 

. Velocity coefficient .. • h 

The Committee received the? report from the Inorganic 4 
Nomenclature Committee, and adopted, the recommenda- 
tions contained therein. .The following symbols are 
adopted: — 

- ; I for iodine, ' . ? \ 

“ Xe for xenon, - 
W for wolfram, \? ^ - 

Nb for niobium, \ . - - 

ahd Be is strongly recommended for. beryllium. The 
Committee recommends that in indexing; inorganic com- 
pounds the. constituent atoms,: bclading carbon, should be 
arranged in alphabetic order, making exceptions, however, 
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for hydrogen and oxygen, which should always be placed 
at the end of the formula. The recommendations of the 
Austrian and Russian National Committees for indicating 
the relative number of atoms of each element in the molecule 
are approved; e.g., N3O5 becomes dimtrogen penfoxide 
instead of ititrogen pentoxide. In order to obtain shorter 
names for substances it is considered desirable to indicate 
the valency of the positive component by means of a suffix, 
the valencies one to eight being represented by the suffixes 
o\ a , i t e, on, an, in, ett in the order given ; e.g., the two 
chlorides of mercury would be respectively named mercuro- 
and mercura-chloride. It is- recommended that an Inter- ~ 
national Commission, composed of one member from each 
country represented in the Association, be appointed with 
Prof. Werner as chairman. 


CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 


Note,— All degrees of temperature are Centigrade unless otherwise 

'expressed. v, 1 ‘ 

Comptes Rendus Hebdomadaires des Seances des I'Acadhnie 
, des Sciences* Vol. clvii;, No. 17, October 27, 1913. 

Refraction and Magnetic Rotation of Compounds 
with Acetylenic Function.— Ch. Moureu, P. Tb. Muller, 
and J. Vatin.— The proximity of. the triple bond and of a 
negative- (or slightly saturated radical) gives rise in the 
fatty series to a more or less marked 1 exaltation of .the 
refraction, which is greatly increased in the aromatic series, 
by the proximity of the triple bond and the phenyl group. 
The rotation is qualitatively affected in the same Way as 
the refraction (except in the case of acetylenic diacetal, 
which exhibits a depression). But if a table showing the 
relative exaltations is consulted; It . is seen that the mag- 
netic rotation is more sensitive than the refraction to the 
reciprocal influence of the .slightly saturated radicals and 
the acetylenic bond. This sensitiveness is specially notice- 
able in the aromatic series. . ' ; 

Preparation of Aluminium Ethylate. — Clement 
Berger; — Aluminium ethylate can be prepared by , the 
action of aluminium amalgam on absolute atcohbl con- 
taining a little . sodium ethylate. ; ; A small amount of 
sodium is dissolved in alcohol, and sheets of aluminium, 
amalgamated by immersion in a saturated solution of 
mercuric chloride, are introduced Into the solution . Bubbles 
of hydrogen are produced, and a grey precipitate of 
alatoioium ethylate containing a little alumipa isde posited. 
3C3H6O f* A 1 -f3H. Aluminium ethylate Is 

very readily' decomposed by water, and hence all traces of 
moisture must be avoided. It is decomposed by heat. ^ 

„ Presence of Gallium in Commercial Aluminium 
and its Separation.— Ch. Boulanger and J. Bardet.— 
Gallium appears to he very widely distributed in nature, 
and the spectrographic examination of many specimens of 
commercial aluminium always revealed its presence very 
distinctly. . To separate ft the aluminium was dissolved in 
HC 1 , and the metal always present, such as Cu, As* Sb, Sn, 
Pb, 2 n, Fe, Na, is separated by appropriate treatment; 
i.e.^by sulphuretted hydrogen in either hydrochloric or 
acetic solution* After t his treatment had been, repeated 
three times only the gallium' and a small amount of iron 
remained. Finally, treatment with boiling potash com- 
pletely eliminated the iron. 

Metallic Phosphides derived from P 5 H 2 . — R. Bossuet 
and L. Hackspill. — By the action of liquid ammonia the 
alkaline phosphides, PsMa, are converted into crystalline 
ammoniacal phosphides, which are soluble in liquid 
ammonia*. In this state they undergo double decom- 
positions with metallic salts dissolved in the same solvent. 
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From these reactions . precipitates of phosphides are 
obtained of varying colour according to the metal, con- 
tained in them,; their general for mula is P5M, analogous 
to that of lead phosphide, P 5 Pb, which has. been analysed. 
All these compounds may be regarded as salts of the acid 
P 5 H 2 , which is Le Verrier’s solid.hydrogen phosphide. 

Hydrogenation of Secondary Alcohol derived from 
Furfurol.— Roger Douris. — The hydrogenation of etbyl- 
furfurylcarbinol over reduced nickel gives a mobile liquid 
from which the following products can be separated by 
fractional distillation : — (i.) Boiling-point 127 — 130^, 
under atmospheric pressure. The products are chiefly 
propyloxybutane and propyloxyWtadiene. ' (ii.) Boiling- 
point 140 — 130°, under atmospheric ^pressure/ ' This : 
fraction contains dipropylketone. (in.) Boiling-point 
87 — go 0 , under 15 him. pressure. The principal, product 
is ethyitetrahydrofurfurylcarbinol. (iv.) Boiling-point 
110—120 0 , under 15 mm. pressure. This fraction is a 
very syrupy liquid in which there is a glycol, jC 2 Hi60 2 . 

Action of Magnesium Methyl and Ethyl Iodides 
on Michler’s Ketone, — P. Lemouit. — When magnesium 
methyl iodide acts on Michler’s ketone the hydrocarbon 
CH 2 ~C(Dm) 2 is obtained. If the liquid, which is left 
after all this hydrocarbon is deposited is examined, it is 
found to contain three compounds (i.) The dimer of 
CH 2 »C{Dm) 2 . ' (ii.) A compound containing 83 percent 
C, 8 per cent H, 9 per cent N. (iii.) A compound con- 
taining $2 per cent C, 8 per cent H, 10 per cent N. - With 
the ethyl compound the only product is the hydrocarbon 
CH 3 — CH«C(Dm) 2 . 


MISCELLANEOUS. 

Simple Process to Detect Nitrous Acid in pre- 
sence of Nitric Acid.— A. Lecl&re. — An equal volume of 
a syrupy solution, of citric acid ie added to. the solution, to 
be . analysed , Thus a den se liquid is obtained, and by 
means of adjawn-out pipette a 3 or 4 per cent solution of 
ammoniacal ferrous sulphate can be superposed on it. In 
presence of nitrous acid a brown ring appears at the surface 
of separation of. the two liquids; while even a concentrated 
Solution bf a nitrate gives no reaction; since citric acid 
does not expel nitric acid f tom its salts. ^ In presence of 
sulphides it is best to treat the solution With zinc acetate 
and filter off the zinc sulphide formed. 


\ MEETINGS FOR THE WEEK. . 

Monday, 15th.— Royal Society of Arts, 8; (Cantor Lecture). “The 
Measurement of Stresses in , Materials and/Struc- 
i tures;” by, Prof. E« G. Coker, D,$c. 

Tuesday, 16th.— Physical, at.3and 7. , Exhibition of Physical Appa- 
... ’ 'rates, “Soap Filths, 1 by L. Brennan. ^Production 

of Vibrations on Loaded and. Unloaded Strings," by 
J. A. Fleming. 

Wednesday, 17th.— Royal Society of Arts, 8. “The Channel 
Tunnel,” by Arthur Fell, M.P. 

- — Microscopical, 8. “The Binocular Microscopes 

>, of the Past, and a New Form of . the Instru. 
meat,” by C. Bock. 

Thursday, 18th. — Chemical, S.30. “Chemical Examination of 
Sarsaparilla Root,” by F. B. Power and A. H. 
Salway. “ Aromatic Compounds obtained from 
the Hydroaromatic Series -Part IH., Bromo- 
. xylenols from D imethyldihydroresorcin, ” by 
' • A. W. Crossley and N. Renouf. “ Equilibrium 

of Dilute Hydrochloric Acid and Gelatin,” by 

; ■ H R, Procter. “ Metallic Derivatives of Acetyf- 

. acetone and Acetyl-mesityl Oxide,” by G. T. 
Morgan and H. W. Moss. “Constitution of 
the Ortho-diazoimines — Part IV., Isomeric 
Benzenesulphonyl-3 : 4-tolylenediazoimides " by 
G. T. Morgan and G. E* Scharff. “Organic 
Derivatives of Silicon— Part XXI., The Con- 
densation Products of Diphenylsilicanediol,” by 
R. Robison and F. S. Kipping, “ Sorption of 
Gases by Celluloid,” by V. Lefebure, 
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Analysis of Itkley 'Spa Water. 


T H E’ ; CH EMI CAL N EWS 

: : Vol/cVIII:, No. 2822. 


M.D., F.R.S. ; London, 2841}, , The, Author hiving, 
repeatedly measured, the flow, which he puts at 60 gallons 
a minute, the temperature being 47 0 F,, and that of the 
atmosphere 55° F, The analysis of Dr. Hunter is quoted* 
William West, in 1844, states that he had not analysed 
it, but. giVe's its composition in grains per gallon (Brit. L, 
Assoc. N at tees 1 1845, p. 107). 


TUB'. ANALYSIS OF ILKLEY SPA WATER, 
r . ; By B. A, BURRELL,,F.I,C. 

Modern Ilkley occupies the site of the Brigantiah: strong- 
hold of Llecan, which subsequently became the Roman 
station pf Olicana. , - ■ . K : ;:-■// Zvj, - 
“ Icbley Founfaine” has beenin negate for bathing; Tor 
ahout twp eenturies, a smadflsath ^hquse having been built ; 
in t6gg i( w WhHe*S' Directory of the : West Riding; of 
Yorkshire,” “yob jL/p/ , Hearne’s edition of 

Leland’s Itinerary: -contains ' a letter .written '* by, /Dr., 
Richardson in 1709 stating “ Ilkley . v chiefly 
famops i or h,vCQld-we&* ; which Jbas done very remarkable 
outes/in: scrofulous 'cases bybaibing, r and Mto drinking 

^^ ^734, Dr* Short wrote:— Ichley SpaW springs out of 
the middle of a Mountain a Mile high. , * //The 
Water is Very-clear^ brisk, and sparkling ; has no taste,, 
colour, nor smell different from .the common Water, 1$ of 
the same weight. , Its Basin and Course are of no other 
Dye than that pf a common spring, ; */'> . Five pints of 
this Liquor exhaled left 7 Grains of sediment., V ;;Z 
Therefore, tW this Water is of the, greatest Esteem and 
Repute of any in the North of England, in the Jpng’s Evil 
and other old Ulcers ; yet it derives these effects, neither 
from ; it? flat nor vqlatfle ^arts^ but iWhbfly imn the 
Coldness andPurity of >&Cv$£l Natural, 
ExperimentaVand Medicinal History of the Mineral 
Waters of Derbyshire, Lincolnshire, and Yorkshire,” 
by Thomas Short, M.D., - of Sheffield ; London, 1734, 

> 3 W)* ■" *, \ ■ ■ / ' . ■ 

L VDr* Ratty, in 1757, quotes from another treatise of 
Short’s, specifying the virtues of the “ Ichley Water.”— (“ A 
Methodical, Synopsis Of Mineral Waters,” by John Rutty, 1 
MZCL. ; London, 2757, p. 23). / , ’ . \ 

Dr. Adam Hunter’s examination in 1819 gave-*— Temp;; 
of water, 48° F. ; temp* in shade, 64° F,; sp. gr. at 
55 0 F., 1*00015. - . , 

A wine gallon was found to contain r — 

, , sa ' . ' • /' _ ' ^Grains, \ / 

Muriate of lime . * *. -&50'. , ; j 

/ Muriate of magnesia .» .. 3*00 

, V / . 'Total.,*. .. 950 ‘ . 


' j - y Chloride of sodium *1 *,* 0657 

Sulphate of soda . . 0366 , 

Sulphate of time . . . .. 1 • , * o*a : 

Carbonate of lime Z ... .2*353 

Carbonate of magnesia / i . .1:04 . , » /, 

Silicate of soda / .z . ; 2*066, u ( 

*■ , ' Cv h Peroxide oli^on ; / 5 Vi Zh*66oZZ/' ^’\Z 1 ■% 

‘ , ‘ 1 f’> , ; ,v; /m - 7 /:/'-'/’^'-'/ * '/'v^ . V 

>> j /Total.* i,* y*? *'«**;' 5* ?&'/„ -t' /' 

>;■ . TiIms; ^ 0ltow|iag; Jn some of .the local , 

'guides/ i^Thn hathor jliiot J';; i-/’ 1 

S . , Grshjsp«rga 3 . ^ ,, 

Gblor ide of cjalcipin , " 0^572 / ■> ^ s ’ /_ ; > ■■ 

Carbonafeofcalcmnl ; 2 m85 

Silica. .. **• 2*200 , ; . . j 

.Chloride of sodium , 0*501 ; l . 

Solid matter ;/ 10796 

Fteo carbonic acid * ;/ 6*581 cubic inches per gal. 

. . ■. Temperature, 43— ' 45 ° F. 

For several years past the writer has taken samples of 
the water from the pipe used fox filling the Roman bath 
at the White Wells, the height of which, is about ofio feet 
above sea-level/ The water issues from the middle or 
third grits of the millstone .grit series. Variations in tem- 
perature are very slight. The following readings selected 
from those made ort ten differeiit occasions show the 
extreme variations ;-r* , Z;^ ' / , //V J , 7 

Z' Temperature ofairiahade), Z . Temperatureof water. ^ 

■■ s ' ^ : 4 'Z; ,-M° C. 

; • . \ ? z v ' ^9-4? C. s fz . \ Z. * ; 7 / 7 ° 0 * ; - 1 z • ' 

The water is clear and free fromsediraent. The general 
procedure was that recommended by Fresenips, and all 
numbers given are the mean of at least two, and generally 
of three or four determinations* For substances present in 
minute quantity the residues obtained by the ■ evaporation 
of from. 45 to 50 litres of the water worn used*. With such 
quantities neither bromme> Iodine, barium, or strontium 
could be detected* International Atomic Weights* 1922, ; 
were used for the calculations. 

The, constituents are as follow— ./Z‘ 


:■ Gaseous contents— " .v 1 k "- ,/'f' 

>t / ' '■ * >Z # , ’ // Cubic inches . 1 4 

'] Carbonic acid gas I ♦ .. 12*60 ' 

, /z' ' v ;■ ■“*, ’ Atmospheric aTr V, > .. 5*40 _ ;Z, ‘ 

Z"V W: •* I ,z * .I. '.v ; '■ ; ; ; - x8*o6 ;¥ ; l ■ ' ■ ^ 

, Quantity 100 gallons pbr minute, . and ; situate nearly 
three-quarters of a mlle from the village (“ An Essay on 
Two Mineral Springs at Harrogate, and on the Springs at, 
Thorp-Arch and Ilkley,” by Adam Hunter, M.D* ; Leeds, 
1829); '' -z Z /./' 

Z' T. Shaw, M.R.C.S., in 1830, states (“The; History of 
Wbarfedale ”) r— u The water Is, perhaps, for its purity, 

. tenuity, and, coldness, the best qualified *>/. Z of any 
water in -this part of the country* t It has been frequently 
' analysed, hut the" decomposition always proved that it 
cbmams ho medicinal quality*. . . , it Is purity and 
softness only, which makes it mdre, efficacious ^ * 

than' any other waterknown.” 'Z.\ ^ 

There 7 is a reference to; the water m the 0 Spas of, 
England— Northern Spas,” yob i., by A. B. Granville, | 


' " . ' Grms. per litre, Z GraMsper.gal . 1 

> SiOa . i .* V* .. ' 0*0152 : 2*0641 ■■ ■ , 

SO4 '0*0,176' ':•* 2*2368',.'./' 

<U NaO^i . .'-UhV. ^ 4 ^. - OTOoqX v ( > . ^ 0*0003 

/ ,r Nitrous acid 1 / ■ - ' None ■ ’ ' Z- , None »■'. •* 

F2O5.. .. .. .. Trace * Trace 

Cl .. ... ... , o>xxo Z m*i , 07700 

Fe - 0*00026 » 0*0222 

Ai -.// .. .. * .z ■/ Trace Z» Tracb 

■' Ca 0*0169 "■» 2*2866 

z Mg 0*0090 z ^ ; 0*6307 ,, 

Na ,.* ,^.Z .. .0*0229 «, Q'$33ty " 

/ , K o;ooi25 > . 0*0876 .Z 

Li , - orooojQ' ;/<"Z * , ,0*0236 ' 1 ' 

Free ammonia .. .* , , - 0*0911 /' 

, Albuminoidanimoma , h 0*0020 

' . 4 Oxygen absorbed in 4 hours at 26*6^ G. ; 0*0016 

’ Taking; into, account the composition of the filtered 
boiled water; the acids und bases may be combined as 
follows, the numbers being ingrains per gallon:— 



, 2§6 


Ammonia System of Acids, Bases, dud Scats. 


1 CiftMlcAL NeWs, ' 
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Ferric oxide, Fe a 03# 1 * * ' * • 

: Calcium carbonate, CaGO^ ; . ' 

Calcium nitrate, GaaNGk , .. . 

Calcium silicate, Ca 0 St 0 2 ■ *„ . *, . - 
Calcium sulphate r CaS 0 4 .. .. 

Magnesium Carbonate, MgC 0 3 .. 

, Magnesium .sulphate, MgS 0 4 . * 

’ Potassium carbonate, K2CQ3 
, podium carbonate, Na^COj .. ... , 

Sodium chloride, NaCI .. .. 

Lithium chloride, LiCl « ^ •• . 

_ . - .7 ’ • * s- i gor , 

Total solid constituents dried at 173^ G. r . 8*295; 

(a) Ferious carbonate, 0*0232. 

The analyses of’ the : gases .arid - the : results of the 

—L ' * V J_* !u jei l ;l!v 


deal examination will form the subject ,-of a 

y ' V - 7 -* / - 7 ■ 7 77 *T 77 f 7 W : 


0*0159(0) 
0:8078 
cro r 40 
2*0535 
o *5 *99 
** 4*35 • 

1*0900 
0*1548 
0*8726 

1*1550 

0*0831 


TkE AiMOM; SYSTEM OF 

’.,* 5 • w’ 7 *• •■■■: >* ■ . 


ACIDS, BASES, 


; : \7 4 ‘ 7 >v > 7 ;■ '77 

6 . Anmono ind^hniAsS'telye^ 

ftam organic acids constitute a greiip-af welt known coni- 
pounds* voce ; practically every knoWn oa*lx>xyjk $ad sul- • 
phonic acid furnishes such; a derivative. The amides a aid 
imidea of the inorganic acids are not soweH known, 1 
although in recent years several such compounds have 
been prepared - and studied, among others e$pecially tbe 
amides of sulphuric (Note 7} and nitric; acids (Note 8) and 
the amides end imides of the acids of {^osphortts (Stpkes, 
Am, Chem^yourn.i pp. 1893—1898). M ; 7 1 -* .,7 - 

The members of the. large group of scidsmidea and 
imides, in so far asthey are soluble;, give srilutioosin liquid 
ammonia which discharge the colour of alkaline Bolofrons 
of phenolphthalein (Note 9), conduct the dectr ic current, 
dissolve certain metals, and reacf with metallic amides, io 
a manner. described m; derail bclow/logive representatives 
of the - class of am mo no salts. The strength of! these 
ammono acids, if it he assumed that their, strength is 
indicated by the conductivity of their solutions . in liquid 
ammonia and by the extent tO which their salts resist the; 
hydrolytic action of water, varies through quite: aswide 
limits as do the ordinary oxygen acids. Acetamide and ^ 
carbamide; at one extreme, for example, fornisoturions m 
liquid ammonia, which have scarcely more than an appre- 
ciable/ccriidacrivity, and tbetr potassium salts arc com- 
pletely hydrolysed in the presence of water. ToWard the 
other extreme ' may be mentioned such atnmguo acids as 
ph trial inside, mtrobenzenesulphonamide, nitrourethane, 
nitraguanidirie, €accharin,.&c. , which 4 issofve in . ammonia 
to form' gpod .conducting solutions (Franklin, arid J£raus> 
Joum. Am&kim Soc. , 1905, xxvit., *9 1)£ and whichTorm 
salts of the alkali metals which are more, or less stable m 
the prerierrisrirof wafeerii*/-,; ; 7 * 7 V 7 . 7 / 7,'- \^y * 7 f 7 : 

Further coroponrids which are to be included among the 
arnmono adds are the amides and imides of the non- 
metallic elements. jqst as the halogen derivatives of the 
strongly electronegative elements, such as arsenic, phos 
phorous, boron, silicon, are completely hydrolysed by the 
action of water, so we may expect the same compounds to 
undergo decomposition in contact with liquid ammonia, 
with the formation of products bearing relations to this 
solvent analogous to those which the hydrolytic products 
hear to water. - 

Thri. following equations, giving the results Of recent 
3rk, show that in fact such ammonolytic reactions take 


3TeCl 4 + 16NH3 »Te 3 N 4 4- 12NH4CI (Metzner, Comptes 
Uendus, 1897, exxiv., 32), 

B2S3 4 6NH3 «F a (NH) 3 4 3NH 4 SH (Stock and Blix, 
Ber., 190 1, xxxi v.,. 3039). 

BCI34-6NH3 = B(N H2) 3 + 3NH 4 C1 (Joannisj Comptes 
-Rendus K igo3, cxxxv.,-iXo6). , -v " - , 

PCl3 45NH3^P(NH)NH 2 4-3NH 4 CI , (Joannis, Ibid., 
1904, cxxxix., 364). , . , , J 

AsC 1 3 4. 6N H s «As(N Ha)g $ 3NH4CI (Hugot, IHd., 1904, 
cxxxix,, 54)^, - '’V 1 ,.. 

, SiCl 4 +.8NH3 >* 4 NH 4 C 1 (Lerigfeld, Am. 

\ Chem. $oi&n. } ^899, xxi.; , 33? ; Vigpuromt and 
. ; Hugot, Cuw^^ 2ee«^, i 9 ri 3 ivfi 5 «pcvi. 4 ieyoK; . . \ 

. SiS* 4* 4 N H^* Si(N H)i+ 2NH 4 SH (Blix and Wfrhelauer, 

■ Bar., 1903, xxxvi., 4220). .. : - 7 ; v ' V 1 i 7 V " 
"*■ SiSBra+^N H 3 « SiS(NHi) 2 + 4 NH 4 Br (Blii,^ &rrVS9Q3f? 
i: * , '_, 3 $%xyi.£ 4219); f i 
. Telluriara nitride, Te3N 4 , is ari geid ri^ridi^dr: amTeipid 
anamthonide;, borpn; ariildei 

: B @H a )3,areamhimi^ortca^ phoepbcrdiimideriWdb,' 
isVin* ^ammphbi^o^phpreus actd ^ ^a^sdrii6ris 
^>. 2 mrnbimars^itma 4 cidjf:s 

amide, Si(NH 2 J 4 , and silicon imide^ Si(NH)^,.are ammono* 
Bilicic acids, and sulphosilicourea f BiS{N H 2 )2, is a; sul- 
phoammonosrlicic add. As ls pointed put below, at least 
spmo of these ammono acids may be, expected to react 
with potassium ^mide to give the corresponding potassium 
ammono salts, : ; ;'* i K ^ : /; ri '''' ti \ \ 

Representatives of still another class of apimorio acids 
are the nitroanilines whjcb ate related to ammonia as the 
nUrophenolsrare related to Water. Just as the acid pro* 
/perries and electrical condnerivittes of aqueous solutions of 
the nltropheuols increase rapidly wlth the 'uuihbcr pf : nitro 
groups present in- the benzene ring, so in the case of We 
nitToanilines .it has- been found that while ammonia solu- 
lipns of aniline are practically non conductors, dinitro- 


work, 


* From American Chemical Journal, xlvii., No, 4. 


the: fpcaity wjdbi which (hey;;qqrivey ihVrilfecfric. ctilret^' 

&#»¥*>■ ; mb Meiamc 

derivatiyes of ^ birntroamlinq have bot; been ; prepared, 
although Frankhn and Stafford have probable 

exist eripe bjt.ri ; 

*xviS;> aoa). 

It is intetesting in 'thfe - conhCcrion , to. 3$%% 

certain acid anndes hy the introdricUoriOf negative groups, 
For exampiri, hquld-ammonia solutions of ajcetamide, urea, 
arid rirethane . are yety poor coriductorB r while cyano* 
apetamide, nitrogriariidinn, and- especially nitrorirethane 
(Frariklin an 4 Aife CherniBoc^go^ xxvii M : 

205), forth sdutmns. whibhjate mcceHent ebriductore^ ; As 
Was pointed out above, spme of these amroono acids form 
aaits which are stable iri aqueous solutions, arid in con; 
Bcqamce have been prepared In considerable numherin 
.thfcpast.\r'“. ^ 'V, ■* ^ v ^ i , ■; v ■ 

7 f. Ammono Bases.— The metallic amides, imides, and 
nitrides constitute a group of substances by no means so 
riirmerausly represented; among known compounds as is 
the case, with the ammono acids.*, And among those that 
ri^UD bases M is- the; hydroxides of 
the alkaK metals only which are soluble to any extent in 
watery so it is the amides of the alkali metals, which are 
soluble in ammonia. Indeed, among the ammono baee$ 
potassium amide only probably also rubidium and ciesium, 
amides) js abundantly soluble. $* 1 . ■ , \ 

potassium amide' has long been known, "having beeh 
first prepared by Gay-Lussac and Thdnard Recherches 
Physico-chimiques,” j8rx, i.* 337) by . heating metallic 
potassiurii in contact with gaseous ammonia. It is most 
conveniently prepared by the action of liquid ammonia on 
the metal in the presence of platinum black. The reaction 
between the metal and ammonia, which otherwise trikes 
place very slowiy ( Joannis, Comptes Rendus , X891, exit,, 
502), is so greatly accelerated by the presence o| the 
catalyser that any quantity of the amide may thus be very 
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easily made {Franklin, $mr. A m. Ohm . Soc, # 1905, xxvii . ; 
J " 851). Potassium amide crystallises from cold concen- 
" fratea liquid ammonia solutions „ in the form of beautiful 
/colourless 'leaflets. Its solutions in Jiquid ammonia are 
good Conductors - of electricity. (Franklin, Zdt. Phys, 
Cherny ,1909* frix., aqo ; Arrhenius’s “ Zuberband 
The basic properties of potassium amide are shown 
' by its behaviour, toward liquid ammonia solutions of 
phenolphthalein, and by its action oni liquid ammonia 
solutions of oxygen acids, halogen acids, and ammono 
acids, and. also by .its action bn metallic zinc. Its be- 
haviour toward oxygen acids and halogen acids is repre- 
sented by the equations KN Ha + NH4N O3 KN 0 3 f aN H3, 
KN Ba -f N H4GI » K& 4- 2N H 3 . The . action of potassium 
amide bn the ammono acids and bn metallic zinc is dis- 
cussed in some detail further gnintbis paper, T > '■ 

. Taking advantage of the solubilityqf,, potassium amine* 
the^ writer has faeenujWe ;fo prepared numberof insoluble 
- metallic derivativesof SinmOmafiy bringing soluble metallic 
j /aglfs and; potaariumvamide together ra jiqaid ammoma 
solutions vThuj 
new substances are thus obtained as precipitates .which 


/• dthmwa M^riob reiqts,^W toform silver 

lead imide, with 

, mercpric Womlie and iodide to fbrm mercuric nitride, and . 
With bismuth bromide ami iodide to form bismuth nitride. 
These reactions af 0 represented by the; following equa- 
/ tidusi^ ' r \ V 

' AgN03 ^ AgNK® 4 -’EH 6 3t >V V 

v PbfNOdz 4/aKN PbNH > 2KNO3 fNIfe, v- 

/ ; 3Hgf*+6KNHa * Hg3^a+ dKI f 4NH3, ^ . 7 . 

. BiN 4 - 3 ,KBr 4/3N H 3 . , -r v , , / ^ , 

: liq s^and th?cortospondm^ reactions 

m the water system will he clear &otri a comparison of the 
above equations with the following 1 :-^ . ; 

, , ako H ^AgaO -I- 2lt HO3 4 - HaO, 

■ , Pbfao 3 W aKOft «»O*£U0 > 2 KN0 3 f (i -*)H 2 G* 

; HgQla V2KOH*? HgO -ffzKCl 4-H 2 t>; . 

2B1GJ3 +6KOH - BiaOj-zHaO f6K& * (3 - *}H a O. . 1 
< just as in water solutions it is sometimes the hydroxide 
and at other times the oxide which is obtained, so in the 
case of the action of potassium amide on a silver salt in 
liquid ammonia it happens to be < the amide which is 
formed ; lead salts Under similar treatment happen to give 
the imide, a deammonation product of the amide ; while 
piercury and bismuth salts give neither the amide nor imide 
- bui ini, their /stead fixe Anal deammonation product, the 
" nitride,' 7 ' ■ ’■ - - ■ ' n ’ : *' . 

' Inaddition to the four ammono bases prepared as 
described above, Fitzgerald $oum* Am. Ghent. Soc** 
1907, / 3cxix*> ' 656); has . shown that ; ; potassium , amide 
acts . upon -cupric nitrate; in solution in liquid ammonia 
to form , cuprous nitride,! a accordance with the equation 
■■aCWWrfs+WNITa '« Cu 5 N f 4^H 3 , and; 
if has been recently- shown in this laboratory that a 
; ; tM -f bc manner represented 

fay the equation (experimental resultshot yet published) 
3 TiH^F3KNH*^ - ; 

. The new ammonobases. thus obtained are insoluble m 
liquid ammonia, but dissolve readily In ammonia solutions 
of appropriate ammonium ; salts. > .'Four of tbem-r-silver 
amide, lead imide, cuprous nitride, and thallium nitride—, 
are' amphoteric in character,, for In addition^ to being 
soluble in ammonium salts, that is, in acids, they are also 
soluble in solution^ of , potassium amide. When dry,, they 
all. explode with more or less violence, when heated or; 

„ , subjected to shock. ; Silver amide especially is so sensitive 
that it; was only by exeremng the greatest care that the 
isolation and analysis of the substance -Were accomplished. 
Whh the exception bf mercuric nittide they are completely 
hydrolysed .by the action .of wafer with the evolution of 
ammonia and the formation of aquo bases, : This excep. 


rional behaviour Of mercuric nitride is significant, as wiR 
be discussed iu detail in a subsequent paper- . , 

; Soluble salts of a number of other metals, including, 
calcium, barium, aluminfum, ferrous and ferric iron, 
cadmium,; magnesium „ platinum, and nickel, have been 
found to give precipitates. when treated in liquid ammonia V 
solutions with potassium amide. It therefore appears 
certain that by this- method a very-considerable number 
of new metallic amides, imides, and nitridea may be 
prepared. L • , ' , 

Before leaving the subject of the ammono bases it may 
be worth while to state that attempts have been made to pre- : 
pare amides of the formulae (CH 3 )3S*N H 2 , 

and (CgHsJal.NHfl by the’ action of potassium amlde on V 
tetramethylammonium : chloride; trimethylsulphanium 

- iodide, and- diphenyliodonium iodide respectively, but/aV ^ 

, y^witbout success/^ / ' k- 
/t [ ;Other ammonb;bases w^ been pbpared and are 

found described -In the literhture ; ate the amides of zinc, 
sodium, 1^ 4 ^, //um/caesium, calcium, barium, and 
strontium, - the imide onithium, and a considerable number 
of metallic nitrides. -J ... 

- Z. Amwo^o S^fri^The obvious parallelism ^ between ^ 
; water and . Its ^^ ddritrafives, the heids^ bases, hhd salts on 
.fhe one hand, Jand ammonia with its family of derivatives, 
the; mefafliC amides, the acid amides, and the ammonq 
salts on the other, led the writer, collaborating with O. F. 

/Stafford, to study in some detail the reactions between the 
acid and basic amides in solution in liquid ammonia 0 
{Am. Ghent. journ. % 1962/ xxviii., 83). The result of 
these studios was to show that the acid amides, which 
discharge the red colour of an alkaline solution of phenol- 
phthalein in liquid ammonia, react with soluble metallic 
amides, which give the characteristic red colour with the 
Same indicator, to fprm metallic derivatives of the acid ; , 
amides, in a manner strictly analogous to the familiar , 
formation of salts in aqueous solution by the Interaction ; 
of the ordinary acids and bases. - For example, acetamide 
and potassium amide react with each other in ammonia 
solutions to form monopotassium acetamfde, a compound / 
which must be called an ammonoacid salt — acid for the , 
reason that it contains a - hydrogen atom replaceable by 
metal— and dipotassium acetamide, a normal salt, in 
accordance with the equations— s - / v : • v , 

CHaGONB K 4* NH3 . 

and— \ . 1 ” "■ ■■ - • . 

CHsCONHafakNB^CHaCONKa f 2MH3, 
which ate seen to represent reaction^ which are analogous, 
to the familiar action of acetic acid on potassium hy- 
droxide in aqueous solution. In addition to these two 
compounds, Franklin and Stafford prepared/the sodium 
salt of acetamide and the potassium salts of a considerable 
number of other acid amides {hc. cit.), among them urea 
and sulphamide, the ammonia , analogues of carbonic and . 
sulphuric acids respectively. Formula for some of these 
salts ate given in the, tables . (ante) . In general; aiiy am- 
monia derivative containing a. negative clement or radical ‘ 
may be expected to react; with any f -derivative of 
ammonia •- containing a positive "element ; or radical , 
to give a . salt-like compbuna as represented ” by 
the equations MNH* 4- AcNHbv*^ MHBAcHt NH 3 *. 
2MNH2 4-AcNH^MaNAe4-2KH 3 , &c. . - 

Stafford and. Franklin have also shown that ammono 
salts maybe prepared by the reaction of ammonia sold-, 
lions of ammono acids on certain metals. For example, 
acetamide in solution in liquid ammonia reacts U^on 
metallic sodium in accordance, with the equations^' : 

CH 3 CdNHa-f^a-CH 3 COHBNa4-H; ^ 
GH 3 GONHNa 4 : ^a»GH 3 0 ON]NCa^ 4 H, 
and upon metallic magnesium .in a manner represented hy 
the equation-r . "/ f : 

2GH3COKH2+4NH 3 + Mg^tOHsaOH^k^Ntts+^NH, 
which, as will be readily recognised, are equations which 
are strictly analogous tq those representing the action 
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acetic acid on metallic sodium and magnesium, respec- 
tively. ' 

Magnesium benzenesnlpbonamide t (CeHsSOaNHJaMg, 
and magnesium cyanoamide, CNKMg, were similarly pre- 
pared by the action of liquid ammonia solutions of tbe 
acid amides upon the metal. ^ 

Some of, tbe amrapno salts prepared by Franklin and 
Stafford are readily soluble m liquid ammonia, others are 
but slightly soluble or insoluble. Certain of them separate 
from solution with ammonia of crystallisation. They are 
hydrolysed completely in the presence of water. Their 
L solutions in liquid ammonia are probably good conductors 
of electricity, although,’ unfortunately, this has been 
proved experimentally for but one representative of the 
class. Liquid ammonia solutions of mercuric sucdnhriide 
are /excellent conductors (Joum, Am. Chm . See., 1905, 
x*vii;, x 06 ). . 1 ' ■ ^ r ' V - * 7 7x . . 

/The .soluble members of tbe class of ammono salts 
should ' also enter intometathetic reactions In liquid < 
mohia solutions, giving precipitates of insoluble ammono 
salts when the necessary metallic ion is added to their 
solutions. A solution of potassium acetamide, when 
added to a solution of silver Iodide, for example, may be 
expected to give a precipitate of an ammonoacetate of 
/stiver.,/ yttfqrtimateiyi such' reactions, liaye hot 

yet been studied quantitatively^ ^ 77 77 - 7 '/%,//’/ 77 - '' 1 
; ?A cohsidfflrable nmriber of metallic deri variyds of ..the 
acid amides, that; Is to siy, compounds belonging to the 
class of amraonb salts, have been prepared in the past and 
aire found described in the literature. - It will be sufficient 
: for oUr purpose to call 'attention to a few representative 
'Compounds.. V :’ 7 ,7 ' 77 

Ga\{Bull* Soc. xxxix., 647} has prepared 

the zinc salts of acetamide, bufcyramide v beazamide, carb- 
amide, and oxarpide by the action of zinc amide, an am : 
mono base, on the respective acid amides in ethereal 
solution, and Titberley (journ* Chfm , Soc. t 1897, l*»»i | 
461) has obtained the sodinm deriyattves of formamide, 
acetamide, propionamide, and benzamide by the continued: 
action * of hot benzene solutions of the acid amides on 
sodium amide (Jeum. Chm* Sac+, 1897, bod*» 461). The 
reactions whereby these products have been obtained are 
identical with those studied, by Franklin and Stafford, ex- 
cepting that the former were carried pnin solvents other 
than liquid ammonia. GaVs and Tilheriey’s compounds, 
like those prepared by Franklin and; Stafford, are com- 
pletely hydrolysed in the presence of water, ; . „ ■ ' , ! 

Salts of the stronger ammono addsythat is to say, the 
metallic derivatives of acid amides containing stronger 
electronegative groups, ate capable of Resisting thobydro- 
lytlq . action of water to a greater or less extent, which 
accounts for the fact that/ a considerable number of such 
compounds— as, for example, the potassiumand sodium 
mite of suecinimide, phtbalimide, saccharin, the nitro- 
benzenesuipbon amides, and Lbemtroamines (Fxanchimont, 
Rattan. chim. t 1894, xiu.,308), nitrourea, nitrourethane, 
nitroguamdine (Thiele add; Lachmann, Liebig's Ann* 
€him, y ibQSi cclxxxviil., 267), benzene sol phonni troamide , 
&c* (Hinsberg, Ber. , 1892, xxv,, 1093), have been prepared 
in the past from aqueous and alcoholic solutions. . | / , n> 

The mercury and silver salts of theacid amidesshow a 
n^ch greater resistaiiCetb the bydrbtysing action of Water 
than do the ammono salts, of other metals. Mercuric 
ammono salts especially are unique m this respect. Met-, 
curio acetamide, for example, is so very stable in the 
.presence of water that even aqueous potassium hydroxide 
rails to effect its hydrolysis. . 

The metallic derivatives of the acid amides and imides 
have just been discussed at sbme length as members of 
the large class of ammono salts. The fact has not been 
forgotten, however, that the acid amides of Oxygen acids 
are tautomeric substances (Hantzsch, Ber., 1901, xxxiv., 
3142) ; that is to say, they are compounds which behave 
sometimes^ accordance with the one, and at other times 
in . accordance with the other, of the two formula, 
R-LCONH* and R— ONHOH, The first formula represents 


the acid amide as an ammono acid, the second as a mixed 
aquo ammono acid. It may therefore well be that certain 
metallic derivatives of the acid amides, for example, 
acetamide mercury, are true ammono salts, whereas others, 
as potassium acetamide, are aquo salts. Certainly, how- 
ever, in such a compound as dipotassium acetamide, one 
of the potassium atoms must be in combination with tbe 
nitrogen, and is therefore to that extent, at least, an 
ammono salt. Similarly, the metallic salts of other of 
the acid amides and imides mentioned above may be the. 
tautomers of the, true ammono salts. Potassium euccin- 
Imide, for example, may be given the formula 
CH^CO V , - ; QH'aCOs/ /. ^ ; 

| ; jJk instead of 1 7 >NK f and potassium 
CHi-CCOK - jCHaCO^ , / 

methylrtitroaminev tbe formula CH*— ,$:NOOK instead of 
CHy - NK — WO* ■ 7 -"' . . \ . ^\ Vv ^ y -7 - 

. However all this mayj>e, on suefc' possibilities exist ln 


T ^tt^CXNHK • t 

potassium succmimtdine, I " , >N&, &c., there 

\ \ . , 7 CHirrCfNH)/ 

can of course be no question of the manner in which the 
metal is combined. 7 ' ’ ' ' 1 " 

A considerable number of compounds belonging to the 
Class of ammono salts are probably to be prepared by the 
action qf potassium amide or of metallic potassium upon 
the noh-metallic, amides and imides^ and perhaps even by 
the action of potassium amide , upon the ndn-metallic 
nitrides:/ Theortfycompound of this kind yet obtained is 
a potassium ammonotitanate/of tbe formula N^Ti-^NHK, 
which has been prepared, in the chemical laboratory at 
Stanford University by Mr. T. B. Hine by die action of 
potassium amide in excess on titanium bromide * (expert* 
mental results not yet published). The reaction is repre- 
by the equation— * ■ 7 > ■" 

: " ■'/ 

, V, | /. \ 

7. Trat^Wf, B$r*> *892, xxv,, 2472^ r 893^/ xxvii, 610; 
Hantzsch and Hall, IHd^ igoij xxxiv., 34351 ; Ruff, X6fd,, 
1903, xxxvi., 2900 ; Franklin and Stafford, 
four*/,: 1903, xxyiii^.93 - 
CUem. Soc„ 1965, xxyii., J9X ; Brahkiin, SdL PAyr. 
Chem.f rqqq/bcix-j 3PP- /, ' S ■ " - *’ ' * ’ ■ 

'■ ; 8. T^iek arid Lachmann, Liebig's Ann* Chm^ 1895, 
cclxxxvhi., 267 ; Franklin and Kraut* Joum* Am* Chem* 
Soc. v igb5; xxvii/, ^9f,/ ' ' / / , '’^/" 

' . g. A large excess of /such an acid as acetamide is re- 
qnired to discharge the red colour of a solution pC phenoj- 
phthalein whiebhas been rendered’ alkaline by potassium 
amide, obviously for tbe ■ reason that acetamide is k very 
weak acid whose salts in solution in Uquid ammonia ate 
highly ammonolysed. , . / . 

/ V \ (Tqbe continued). v - ■ \ 


Carbon Nitrides.— H. PaUly and Ernst Walfczinger.— 
When the tetraiodide of rmidazol is heated it gives up 
three atoms of iodine at x8o°, and the fourth at 420% the 
final product being the substance C3N2 C 3 N 3 like para- 
cyanogen gives dicyanogen at 800-900% C 3 N*~ <CN]te + C. 
The product obtained at 180 0 is C 3 N^I , and resembles 
amorphous carbon. ~ When a- or ^-methyl tri-iodo- 
imidazol and tetraiodopyrrol are heated the products are 
C3N2.CH3 and C4NH respectively. They both give 
cyanogen when heated. When heated with soda lime they 
give up all their nitrogen as ammonia, and they readily 
dissolve in fused alkalis ; ammonia is slowly given off, and , 
C 0 2 and HCN appear in the melt. These compounds 
seem to belong to a new class of substances, to which 
paiacyanogen also belongs.— Berichte, xlvi., No* 13. 7 , 
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' " , The Light of the Marins Abysses. 

1 The depths of the oceans and seas have for a long time 
excited the curiosity of learned men. An unknown fauna 
has been revealed by the soundings effected during the 
cruisings of the Prince of Monaco. One question , however* 
remained obscure ; that of the penetration or tight into 
the mantle abysses. Was it complete, obscurity or. slight 
luminescence I M. Klaus Grein has just made known in 
the Anndles of the Oceanografh Institute the result of the 
researches he undertook for the last two years in the 
transparent waters of the island of Capri. , The absorption 
of light by sea- water is progressive. Froraa depth of 
5 metres the bluish violet rays form more than the half of 
. the totality of light. ; M.^jrein and hfs collaborator, M.- 
Ewald, have, thensearched, with the help of sensitive 
films in the bluish Violet region of the spectrumV what Js 
the quantity of fight that penetrates into the depthbftfae 
water. He took an a luminous, unity the quantity of light 
. -existf pgAt? W dpgtkpl $ nuetrei^ At 20 ihettes the light 

* i^cMseS. fey haTf^ by two-third^at bj. depth of 30 metres* 

* ahdfiyb-tenths at 4O 'metres 'from Ibeserface. {Ai adepth 
r^ejp 75 metres only a fiftietb part of the fight existing at 

3 metres depth passes, and only, the three hundred and 
thirtieth part at a Iqo metres from the level of the sea. 
Other experiments have been made at Monaco by this 
physicist. ' He has remarked that at a depth of 50 metres 
Only a two- millionth part is to be found of the red fight 
existingat t metre; -orange resists longer.; ; But it is in 
the green part Of the spectrum that the lum snous i ntensity is 
'the lowest to diminjsh.The blue-green and the blue-violet 
penetrate even to the ^deepest depths; l At roopraetres there * 
are fenrirries tnore bfae-ylalet -than bfae-greea ; at 1300 
metres and moire these rays still make an Impression 
on the plate. The light as it penetrates further and further 
through water dinrinishesin intensity l it descends beneath 
r the threshold of human vision* beneath that of the assimila- ; 
tion of plants, but it is never extinguished. . 

; „ Th£ Erosion op the Sea Coasts. . ; ' . s , 

In the war that the sea is daily waging against the coasts 
the land is often vanquished. The sea often, indeed, 
advances. far inland, but there are also certain points where 
it is known to , recede before the new land that emerges 
from the waves. The modifications of the southern Coast of 
Brittany between Peuraarch arid the river Loire have just 
been studied from, this point of view by M. La Porte, 
hydrographic engineer of the navy, who has compared the 
surveys of 1826 executed by Messrs; Beautemps and 
Beauchamp with the quite recent surveys effected from 
1901 to 1911 by the hydrographic ordnance service, The 
conclusion of M; La Forte’s paper, which has been pre- 
sented before the Academy of Sciences by M. Hatt, is that 
>he epast, is receding towards the west of an axis passing 
%Qui^ron,ra»d ^/ Rising in the east* In the Morbihan: 
district; -oh^e; ‘contrary, ;a’- remarkable stability, of the 
coast-fine is to be observed. The .maximum displacement 
, seems to be about 12 centimetres, in, a century. Thus,- in 
a region situated to the west of Quiberon the sea has taken 
on an average about 40 metres from the coast, and in some 
places as much as 60 metres hr a hundred years. Towards 
the Loire, on the contrary* it is the land that is enroachiug 
; on the sea. . , 

t " k . - * ‘ u - ’ ■ , - ' 

_ >' B^io-culture. ;* * ' 

. , M. Stoklasa, of Prague, is.continuing his, researches on 
radio-culture. -He has been able* by submitting different 
cultures to radio-active action; either natural or artificial, to 
considerably increase the weights ofthe crops, compared with 
those produced by ordinary culture, it is essentially useful 
, to rigorously: dosq the radio-active energy put into play, for 
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same influence, after a pertain maximum is reached, 
becomes unfavourable, and may even bring about the death 
of the plant. These results, -communicated by » Prof, 
Maquenhe, are, of the greatest Interest from a biological - 
and also from an agronomical point of view, for it is quite 
possible that big agricultural enterprises may, in the long - 
run, benefit by these early indications. As a matter of 
fact, it suffices, in order to put into practice M. Stocklaaa’s 
experiments, to water the ground with water naturally 
radio-active, which may sometimes be. procured without 
difficulty, or else water charged with emanations of radium 
may be employed, It may, perhaps, be that in . the 
activity of the soil.or the sub-soil is to be found an explana- 
tion of the particular fertility of certain regions* wbicb up 
till now has not been thoroughly understood, either by dm ,', 
toppbshton of the sdil vb^ by the dlmatig conditions. 

^f^spok v v;> 

tjpm^pAS institute. ;; * - 

Fee Annual., Prize Di^tribhtipn was held on December : 
10th* when the prizeslwere distribufpd bySir Thomas H. 
ELLroTTi K.C.B., Deputy Master and Comptroller of the. 
Royal Mint, The Chair was taken by Sir Owen 
Roberts, M. A., D.C*L., Chairman of the Governing , 
Body of the Institute. • , . ' " . J ? 

Sir Thomas Elliott, in addressing the students, spoke 
of the desirability of keeping in view the aim of the in- 
struction provided at the Institute, the object of its work, 
and the extent to .which this object was being accom- , 
plished. He was himself disposed to say that the primary 
pnrpose for which the Institute exists is to assist students 
to do justice to themselves and to those, who may be or 
become dependent upon them, to enable them toperferm 
services Which the community requires' add for which the 
Community is prepared to pay and to pay well* to increase 
their earning powers,, and so to help them to secure a . 
better livelihood for themselves than would otherwise be 
theirs. At the same time he, of course, fully realised that 
men could notfive by bread alone, but. that the , building 
up of the bodily, health* the, broadening of the . mental 
powers* and: the development of the moral character were 
also essential to individual happiness and national pros- 
perity. The achievement Of these things is, however, 
much more difficult unless a man has /continuous,; 
regular, and remunerative employment,; and it is to assist 
in making sure of such employment that the work of the 
Institute is mainly directed. Sir Thomas : Elliott also 
counselled the students not to be afraid of selecting a 
manual occupation, and in connection with it to endeavour 
to learn all the facts connected with the material used, the 
machinery employed, and the scientific ! prihdples upon 
which' the work is based. With such knowledge, student^ 
should be in a position to take advantage of the two or - 
three chances Which come to most men in the course of 
their lifetime of rising out of the tank and file and of 
.getting ‘as it were their bommission with all its attendant 
privileges and responsibtiites* Inthisconnection alsohe 
advised the students to be a little adventurous and 
ambitious and not to play overmuch for safety. . 

. .. The Rev. J, F. Marr, M»A., Chairman of the Institute 
Committee,, gave, a summary account of the work ofthe ,■ 
Institute during the past session, in which he referred 
especially to the increasing number of students^ the 
research work that; had been carried on in the Institute . 
both by students and, by members of. the staff, and the 
several developments in the courses of instruction pro- 
vided ; in th*s latter connection details, were given of the 
work on. Colloids, on the Theory and Applications of 
Mathematical Statistics*. on the Fermentation Industries, 
on Mine BampKng* and. Valuing, on Metals used in the 
Motor Car Industry, and on ' the Casting of Metals, all 
subjects which had received the special attention of the 
Governing Body during- the past session • 
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i P^EEwereteadnsfolbwsr-- 

** 0 n a Method of Studying Transpiration.* By Six 
7 Francis Darwin, F 7 R.S? ... 

In order to study the effect of external conditions on the 
evaporationof water from leaves,it is necessary to exclude 
r the action of the stomata from the problem, because the 
opening sod closing of these apertures practically increase 
-/ and diminish the evaporating surface. This is evident, 
^ since the leaf ia made up of transplanting cells and foter- 
r. % ceHnlar air spaces,. and it is the connection of these spaces 
.with the outer ak that is contrdned by the stomata. . - 

^ TbemetbodI employ is, to dose the stomata by coating 
•: ^ sprface^f the vaseline Or somebthergrease, 

- :aad thCa tO place the intercellular spaces in connection 
7 1 with the cfibtOr -airbycutting the leaf into strips* It is 

found by experience that such leaves transpire at rates . 
•' 1 ennmaxflbie to those observed in natural leatves. and that 
. ' th^r/^ppear to i^^e hotnia^ Iff relation /to'y external 

' hnmidiiy of the ah is considered. / /-> 

The diagrams constructed from the: experiments show 
tin a general way the Ttmvidus fact tbattranspiration falls 
, . off as the air becomes mote charged with moisture. The 
diagrams also illustrate the well-known fact that transpira- 
tion continues in saturated air in consequence of the. tern- 
i - perature of the leaf being above that at the air. This, is 

- weEknown to be due to the respiration of ; the leaf /and is 

of*®t?rest that the diagrams give a meads of calculating 
of leaf temperature. v ./^ W . ■ 

X Finally, my results point to an improved but tough 

; method of expressing the relation between , transpiration 
and the psychometric condition of the air. This makes it 
possible, :in studying the effect of other conditions ,on 
transpiration, e.g., the action of light, to introduce /a. 
correction for psychrdmetric differences. - 

>v n Tke Effect of Light on the transpiration o/Leaves” 
By Sfc Francis Darwin, F.R.S. s 

The method employed is that described in my paper 
- # On a Method of Studying Transpiration;*? The stomata 
. areclosed by a coating of vaseline, and the intercellular 
spaces are placed in commnnication with the outer air by 
7 , means Of sKta or other Incisions in the leaf. In this way 
, We aVoid tbe difficuHv inherent in the problem of normal 
transpiration, yik., that this process is regulated by 
. ^gture8 (the stomata) which are constantly varying is. 

■ ; /The- object of the research was to get a geperai idea of 
/ the differences in transpiration produced fey “alternate 
\ perfods of diffused tight and darkness. , : The experiments 
were made on the laurel {Prunus laurocerasvs) and tins Ivy, 
(Hedera helix), either by weighing or witb thepotometer. 

, The results proved variable, and Only by taking /an 
’ average „ of, a ( considerable uumbetof experiments , wete> 
fignres-of any Sort of ^value obtained? - For Primus the 
average transpiration-rates in light and darkness are as 
133 : 100; for ivy the figures are 136 txati. \ ' / - . 1 

“ On Dimensions of Chromosomes considered in Relation 
to Phytogeny.* By Prof. J. B. Farmer, F.R/S„aud 
L. Digby. ■ 1 7 '\ v -7 r v-' '■ 

^ The Process of Calcification in Enamel and Dentine.* 
By J- H. Mummery. 

Although much has been written on the calcification Of 
teeth, the actual mode of deposition of the Time salts has 
been very little investigated. The author shows that both 
r in dentine and enamel the dime salts are deposited in the 
globular form, despite the chemical composition of the 
r finished tissues. 
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This fact is probably due to preponderance of urn* 
bonateS in young tissues, as lime salts are not deposited , 
in globular form in colloid substances when phosphates are 
in excess. 

In drawing attention to the large/ part played by 
physical processes in calcification, the dialysis of lime , 
salts and their deposition as calcospherites is shown in 
osmotic growths m chemical solutions. A repetition of 
some experiments of Rainey and Harting bp - the produc- . 
tion of .calcospherites shows that two typical forms are 
found in gum and in albumen, the xadial and the con- 
centric. The radial form is especially noticeable in ;the , 
calcifying shell of Crustacea. . ' „ ; -y * 

It is seen that 2 the . typical form in dentine is /the Uon^ 
centric, this structure being visible in the deeper parts of 
the forming" dentine", the ealebspherijtba when first jde> 
posited being clearandappmentiyst / 

'7; Tbelamellag of dentine are seen to be due tp. iextf nsion 
- of -the/ dementsof. the calcospherite^. - Ip enamel the / 
typical fdrm^sbxfCdial,? these ' 

and “ generally of anV oval form ' in human 1 enamel , %ut/ ;/ 
where undergoing: disintegration, they : show ; radial / 
Splitting. ' ‘ 7 , - 7 ; 7, " , * “ # 1 _ v " ’ ' " ■ 

7 ; They are beBt seen in the enamel of marsupials where 
there is ah abnndant organic basis, and the spherites 
which are Bpherical m these animals are found lying 
between the lam inse, into which the enamel breaks Up Jn 
teazed'preparations, in all stages of disintegration. / : / 

In man they are found nearer the forming surface and 
immediately beneath tixe enamel organ, many having a . 
diameter four times that of the enamel prism. It is shown , . 
that the sheath of Neumann has an mdependent existence 
apart from the fibril, and a study of /the shell of 
Brachiopoda shows a similar acid-resisting membrane 
surrounding the tubes containing the protoplasmic pro- 
longations from the mantle. ; 

K u The Optimum Temperature of Salicin Hydrolysis by • 
Enzyme Action ** Independent of ike Concentrations 07. \ 
Substrate and Enzyme.*^ By Arthor Come^on; - '' : 

An experimental inquiry to ascertain if variations in the r 
concentrations of an enzyme and its substrate have any 
effect on the ( optimum temperature bf the enzyme. The 
enzyme action Investigated has- been the hydrolysis of 
salicin by an eixtract of sweet almonds.;- It & found s 
an action of *3 hours’ duration ’that 'the ' 7 

ture - of the reaction remains; ; 

temperature continues - to be the trmst~ f aVot?/ able in ex- / 
periments where the concentrations of enzyme , and ' 
substrate have been varied, either sfeparately or together. , 
The ^tirniim temp^atnre of the enzyme jn question is", - '■ 
therefore, independent alike of the concentration of the 
substrate and of the concentration of tbe enxyme. ^ ;V " , / 

:** The Ratio between Spindle Lengths ih the Sper* 
matocyie Metaphases of Helix Pomatia * By C. F. 0 . 7 ^ 

■ Mi" w;/ u : 'w/' ; // ■///■ 1 /' ■ 

“ Egyptian Biue* By A. P. Laurie, D.Sc., W. F. F. 
McLiirrocK, and F. D. Miles. ' 

The purpose at the research is to decide the exact con- . 
dUioiisiihdeC: which the^ blue, manufactured and used in 
Egypt from the 4tb dynasty to classical times;: is pro- 
duced, and to clear up the doubts as to its nature and 
'constitution. ' _ . ' - - ' 

’/ The results of the investigation are to confirm the con - 
elusion Come to by Fouqud that the blue is a double 
silicate consisting principalfyof calcium hnd copper, but in 
Which these metals can be partially replaced by alkalis. 

/[When soda, lime, and copper carbonate are heated 
with an excess of sand, a green glass is formed round the 
quartz particles at; about 8oo° C. At about 840° the 
double silicate begins to crystallise out of this magma, 
again completely dissolving to - form a green glass at 890°. 
The discovery, of this compound by the Egyptians, is 
doubtless due to their practice of glazing small articles/ - 
carved out of sandstone with a green copper glaze. 
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THEfollpwing communications have been received during 
theyacation:— ‘ : 

261. ** The Mechanism of the Benzoin Synthesis* (Pre- 
liminary Note). By GertrudeMaud Robinson and 
Robert Robinson. , 1 i ' ' \ 

The investigation originated with the observation that 
cotarnine condenses with many aromatic aldehydes, to form 
bases which are probably benzoylbydrocotarnmes, With 
the idea of improving the yield and guided by Lap worth’s 
well-known explanation of the benzoin : synthesis* the 
authors attempted to prepare benzoyl hydrocotamine (or 
its cyanohydrin) by the condensation of cotarnine with 
mandelonitrile in alcoholic solution ; the products were, 
however* cyanohydrocotarnine andbenzaldehyder^GyahOr 


mixed benzoins" by different methods" have jfewn? 
successful. - 

; Incidentally, the authors have investigated the hydrolysis 
of acyl cyanohydrins* and find that these compounds are 
very well adapted for the preparation of mandelic acids. 
Benzoytmandelonitrile gives a good yield of benzoic and 
mandelic acids on prolonged boiling- with concentrated 
hydrochloric acid, whilst on solution in sulphuric acid and 
subsequent dilution with, water, benzoytmandetemide, 
BzO'CHPh-CO-NHa, is obtained. The latter crystallises 
from ethyl alcohol in feathery needlesmelting at 160-^161°, 
Saturation of a solution of.benzoyimandelqnitrnefi mol.}/, 
and ethyl alcohol (a mote.) In dry ether with hydrogen 
chloride at o°, and decomposition after twelve hours with 
alcohol and. water* produces; ethyl henzovlptan clete&e. 


mix^ With' an ’eqdlrabtedq^ 

alcoholic solution. It thiscasctfae expected benzaldehyde 

Jt U* ^.S v *i_’/ fcaJELJ-rfJLlw.- kllfLa 


A ^fter t^hltwas achieved "whenthe cptarnine was re- ■ 
potasSmm carbonate* or sodium ■ 
ethoxide. "With the latter the reaction" is complete, and 
, , may be expressed hytheeqaatiott ^ •,’** v / ■ 

' a^pHP^CN+akadkt^''\/:^ '.v V* ! 

/ _ V i»BzO*CHph*COPh *1- Ph^CGaEt + fitOH -f-aNaCN. 

a- Cyanomeconine, GaH^fOMe) O. ; 

Opianic acid (l mol.) and potassium cyanide (1 mol.) 
react in aqueous solution with the produotioh of the potas- 
sium, sah of the cyanohydrin of opknipacid. . The hSwd is 
a srytij^ reUdihf sotehte m Water, and passes ' very slowly 
into the corresponding lactone, a- cyanomeconine ; the loss 
of water occurs rapidly on boiling jits solution^ in dilute 
bydrochloric acid. ; The substance crystallises from methyl 
alcohol in prismatic needles, melting at 106 — ioi°), and is 
eparihgly soluble in alcohol or ether. . 

It is quantitatively hydrolysed to mecomnecarboxylic 
acid (Fritsch, Anhalen, 1S98, ccci., 358): on boiling with 
concentrated hydrochloric acid for thirty seconds. This 
remarkable ease of hydrolysis must be ascribed to the 
recognised effect of a ring structure in increasing the 
reactivity of groups attached to it; The ready conversion 
, of a-cyanomeconme to tetramethoxydiphthalyf by alkaline 
agents is analogous to the above production of benzoyl- 
; benzoin, and ia best effected by potassium cyanide or 
4 cotarnine. The meconine hydrogen atom may. be partly 
, substituted by potassium (or cotarniniam), and this inter-, 
mediate substance may then condense either with itself :-~ 


CsHaO- 


■> j, t >cr^cK 

; ; r «aKClf + < j >C: C< — \CQ f 

v . Si 

oj with a ihbledule bf cyanomeconine* in which base a 
further substitution of hydrogen by potassium, followed 
by loss of potassium cyanide, must occur before tetra- 
methoxydiphthalyl is reached. - A straff ar series of reactions 
may explain the more compffcatedproduction of benzoyl- 
benzoin, although there are alternative methods of ex- 
pressing the elimination of ethyl benzoate. The authors 
consider, that the formation of benzoin itself is concerned 
entirely .with the aldehydecyahohydrih itr its double 
function as reactive cyanide analogous £0 ethyl iodide, and 
' as a phenyiacetonitrile with a hydrogen a thin displaceable 
' , by alkali metals. ;■ v ; V - * r - - y ^ *. ^ ‘ 

The actioh of pota88ium cyanide on mandelomtrffe in 
boiling - alcohol yields an oil which la probably. benzoin-, 
cyanohydrin ; on treatment with sodium hydroxide in the 
cold, benzoin is produced. Many attempts to ; prepare. 


^CteHsOij 


/CsHgO^ 


hiandelamidfr. " :v ~ fiy 1 -- : ^ 11 -■> - ' r ' r ' ' , • , ' . 

bbtambd iff excellent yield 
fromb-nitrobenzaidehyde*aq\ieOas pptassiumcyamde, and 
b«5zoyl cblor id e, crystallrses from alcohol in pa)e yellow 
needles melting at gg^ 0 * and yields on ; hydrolysis with, 1 
: concentrated bydrocMoric acid, benzoic and o- nitromandtlic - 
-acids; T i./V "r' *V* T > 

^ pda . “ Some Derivati ves of. Phenanthraquinone.''' (Pre- 
liminary Note}. By Ksbitish Chandra Mukerjee and 
r RbwzN Roy Watson/ \ 

; An* investigation has been undertaken with the object of 
preparing derivatives with Valuable dyeing properties horn 
phenanthraquinone. Up to the present the following 
compounds have been obtained 
Nitron vy-dtaceioxy phenanthraquinone^ . , 7- 

: G^HjOztOAcja-^Oa* \ / 

Prepared by dissolving 3 : 7-diacetoxyphenantbraqumone. 
ip cold nitric acid (D j' 3 g) and plunging the containing 
.vessel for one and a-jbalf minutes into; boiling water* 
crystalHses lrom a mixture pi acetic acid and acetone in 
yellowish, brown rhombic prisms, which ^do , not; melt 
beloW ago®. ‘ '** - ' ' c ^ :. r 

tiitrO-2 ; j-diKydroxy phenanthraquinone,-^ ‘ : , L : 

/..r ; ^ 

is obtained by hydrolysing the above acetal derivative as a 
brown powder, which doea not melt below Vgo 0 , 

Amino-2 : ^-dihydroxyphendnthrnquinone , — 

. _ ; r ' ; Ci 4 H 5 O a (OH) 2 *NH a , : ! - 1 ; - " - V 1 

prepared by reducing the nitrodiacetoxyphenanthraquinone 
with tin and hydrochloric acid and treating the product 
with warm ferric chloride Solution, consists of deep brawn 
small rectangular plates, is insoluble in all ordinary organic 
solvents, dissolves in alkali hydroxide with a brown colour* 
and does not melt below ago 0 . . Its triacetyl derivative, 
C^HsO^DAcJa'NHAc, does not melt below ag5°. \ ' 

' 2 ; 7 : ? -Trihydroxy phenanthraquinone, Ct^sOafOH^. 
— :The aminohydroxy-compound is, diazotised in ice-cold 
10 per cent sulphuric acid, and the filtered dtezo-sdl ution 
on boiling-precipitates the, trifaydioxyphenanthraquinohe 
as a reddish brown substance, which does notmelt beloW 
2go 0 , can he ^dissolved In pyridine and precipitated by 
alcohol* and dissolves in alkali with £ 'brown "Colour. , Its 
frrac^yf derivative, C^^OifOAcJs, deposited as a reddish 
brown microcrystalline powder from glacial acetic acid, 
melts at about 280°. 

a ; y-Diacetylaminophenanthrdquinone, C^HfiO^fNHAcja,; 
is prepared by heating 2 : 7-diaminophenanthraquinorte . 
With aqetic anhydride and fused sodium acetate at i6o° 
fbr one hour in a sealed tube. It is a chocolate-brown 
coloured substance, readily soluble in acetic acid* sparingly 
-;so in alcohol, and does not melt below 295°» 

' PhenanihraquinoHe- 2 : y-hisazophenol ,^- 4 , * . , /■ 

^H 6 Oa(N a -C 6 H 4 , 0 if),, “ 

prepared by diazotising 2 : V-diammophenanthxaquinone in 
3 per cent sulphuric acid aud coupling with phenol, 
crystallises from -a mixture of alcohol and nitrobenzene in 
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bidwn lenticular crystals, r whicb do not melt below 295 
and dissolve in alkali with a brown colour* The diacetyl 
derivative, C^HeO^Na-C&H^OAcfe, crystallises from 
acetic acid m brickfred rhombieprisms, melting at 274°. 

263. " . Some Derivatives of zt 3:4: z' -T etrahydroxy " 
benzophenone^ (Preliminary Note). By Narendra Nath 
' Sen. Gupta and EdwiR Roy Watson* 

This investigation has been undertaken with the object 
of preparing dyes of deep colour by replacing the kctonic 
- group of the polyhydroxybenzophenones by the arrange- 
ment CR(6H). Up to the present the following deriva- 
tives 0/2:3:41 2 *- tetrabydroxyben zophenone have been 
prepared. , ■, . . , , 

2:3:4: 2 r -Te trahydroxy - 4" - dimeihylaminoirtphenyl- 
carbinol anhydrohydrochloride % — • 

C6Ha(OH) 3 *C(C6H 4 *OH):C6H 4 :N(CH 5 ) a Cl -(?},„ 

' prepared by the action of a mixture of dimetbylanilme and 
pbosphoryl ohlbrideon the tetrahydroxybenzopbenone, is 
; a crimson amorphous substance, melting at 184—185°; 

' and decomposing at 200°, which dyes crimson shades on 
wool mordanted either with chromium or tin. 
v 2 : zf+Dfhydtoxfr } 3 : ^dimtkoxybenzophenone,— ; 

; , V HO *C6H3{OMe)aCO'CftH 4 * OH, , ? ' * 

obtained by the interaction of o-methaxybenzoyl chloride 


alarainium cblor^e^ Icrystalliees lTom alcohol- in yellow 
* needle-shaped crystals; melting at 127°- -r k >’. ^ / 
l . 2; 3 :4 iz’-Tetramethoxy ben zophenone, V 

..V GfiHa(6^-ai^4'OMe,; ‘ 

, obtained by the action of methyl sulphate and potassium 
hydroxide on tetrabydroxyben zopbenpne or on or 2 / -di- 
hydroxy 3 : 4-dimethoxybenzophenone, crystallises from 
dilate alcohol in colourless prisms, Smelting at 83°. Its 

phenylhydrazone , , C6H40Me) 3 rC(:N-NHPb)*C6«4*OMe t 

crystallises from alcohol and melts at 153 9 . Its oxime, 
C6Ha(OMe)5*G(:MOH)*C6H 4 'OMe r crystallises from 
a&ohol and melts at 166°. ‘ * ,L 

The pinaconti ■ * * ' 1 ** - : 

C6H 2 (OMe) 3 *C(C6H^OMe){OH)- ; " 

*qC6H4'OMe)(OH^C6Ha(OMe) 3l 
* obtained by the action of sine dust and acetic acid oh the 
tetrametboxybertzophenone, is purified by crystallising An 
succession from glacial acetic acid and alcohol, and forms 
colourless needle-shaped crystals, melting at 185 - 186 0 . 

284. M The Constitution of Phenolphthalein and its 
AlMi, Salts By Morris Foar and Frank Leslie 
-Barrett ■' 

Green and Perkin (Trims., 1904, lxxxv. f 398) T have 
described a method of . titrating a cooled colourless solu- 
, tionof phenolphthalein in , a known excess of potassium 
hydroxide, with acetic acid- Using ,4**5 grm. of phenol- 
phthalem* they found >7*6: pet cent of potassium/ hydrpxide 
to remain unestimated by the acid, that is, the amount 
calculatedfor C20H15O5K. The titrated solution was 
/clear and colourless, becoming deep redandalkaline to 
litmus on beating, whilst a precipitate of phenolphthalein 
also separated out, and on again cooling these features 
persisted. It, does not appear, from the account of this 
work, that the possible reaction between phenolphthalein 
and potassium acetate had beep taken into account, 
whereas ftls, now found that: a colourless mixture of these 
two substances in solution becomes red and alkaline to 
litmus on beating, remaining so on keeping until cold. 
The reaction is by no means unique, and belongs to the 
class of "neutral salt reactions” due to the operation of 
mass law (Fort, yowl'll. Sue. j Dyers, 1912, xxviii., , 3147 
1913, xxix., 80, 120, 269 ; Chew. News, 1913, cviii.,; 1). 
The mere colour changes occurring on heating after 
titration as described have since been instanced in support 
of the quinonoid theory of colour (Green, Journ. Sop* 
Ckem. tnd . , 1908, xxvii., 4}, but now tend no support 
apart from the quantitative results, which appear liable to 
a considerable working error, being calculated from 0*65 00. , 
Whereon cc.=37 per cent KOH. ' 


Green and Perkin’s experiment was therefore repeated, , 
using also larger amounts of phenolphthalein up to 3 arms., 
and a series of results was obtained varying within the 
limits of error assigned above, for example, 16 65, 18*14, 
16*10, &c. The . average of ten successive experiments 
gave 17*54 per cent of potassium hydroxide (C2 oHj 5 0 5 K 
requires 17*6 pet cent KOH). (a) The amount of potas- 
sium combined with phenolphthalein as a colourless salt 
was also estimated directly with acetic acid, after heating 
and re- cooling with ice, and found to agree with the above 
indirect estimation. (6) At the same time, to decide as to 
the condition of pheriolpbthalein; and the* equilibrium 
obtaining in the red alkaline solution, the colourless 
solution of the monopotassiura salt was closely imitated 
with a red solution containing fresh phenolphthalein, 
potassium hydroxide, and potassium/ acetate, and these 
intensely red and colourless liquids., were. hdate4, side by f 
side until of a similar intense red, behaving /quite " similarly 
on cooling with ice and titrating with acettcacid. There > 
can therefore be little doubt aa to the isomeric change - 
taking place froth the less stable colourless monopotassmiri 
salt of phenolphthalein, to the coloured quinonoid Salt;" 

(c) Neutral salt reactions are greatly retarded by lowering 
of temperature as in the titrations in (a) and ( 5 ) ; however, 
in order to determine the highest possible error from this 
pause, a blank experiment with phenolphlbalein and 
potassium acetate was performed alongside (a) and (6), 
showing that the quantitative results are liable to be 
affected by the neutral/ salt reaction, to ' only a small 
extent. ‘ * , .... V ' t .V/ ■; ■ ,„ • * 1 * 

The experiments were made in duplicate, comparative / 
throughout. The potassium hydroxide solution contained , 
1:77*184 grins. of the alkali per litre, /arid 25 pc. of the 
acetic acid were -equivalent tG2o*6 cc. of potassium 
hydroxide solution. - ; * ' 

(а) One grm. of phenolphthalein and 20 cc, of potassium 
hydroxide solution were taken ; after preparation of the . 
colourless salt ft was heated in the water-bath one hour . 
under an air condenser, cooled with/ice, and titrated to a •: 
permanent pale pink colour * requiring 1*20 cc. of acetic 
acid *»: 17^5 per cent KOH. The faint pink at the end- 
point can be removedwiiha considerable excess of acetic 
add, and is ascribed; to the presence of potassium acetate. 

CxoH tsOjKd* G*H 4 0a ^^ 5 £=CaH 3 OsK 4 

(б) One grm* of phenolphthalein, 9*95 cc, of potassium ' 
hydroxide Rolutton, and 6'i9f68 grms. of, Anhj^cbrm potas- ; ' 
sium acetate were usedq fee/ volunie was as: m (a): after 
the preparatory titration^ The splution Was heated; , 
cooled, and titrated as fri (a) /to a pale pink:: 1*2 cc. of 
acetic acid were required 57*5 per cent KOH. 
(C ao Hi 3 0 5 K»i7*6 per cent KOB(); \ / 

* {c} One grm; of phenolphthalein and 6*1968 grms. of . 
potassium acetate were Used, the volume being as in. (a)' 
and (^), alongside which the solution was heated, cooled, 
and titrated: to a pale pink : 0*12 cc v of acetic add Was 
required « x*7 per .cent KOH. The intense red colour 
given oh n heating Js largely retained at fhet ordinary tem- 
perature, but much, reduced ai of. The figure obtained 
from a duplicate experiment titrated at the boiling-point 
after an hour’s heating in the water-bath was 0*29 cc; of : 
acetic acid 4*23 per cent KOH. - -' / 

; These results support the iriairi conclusions drawn by 
Green arid Perkin, and are m agreement with the quinonoid 
formulae adopted by them for coloured phenoiphthaleiri 
salts.; ,r ^ ' / ' ' * 4 : /; v ' 

265 . K Complex Metal A mm onias . xis-SuIpkony Idieceta to- 
dtethylenediaminecobalHc Hydrogen Sulfhonyldiacetate. n 
(Preliminary Note), By Thomas Slater Price and 
Sidney Albert Brazier. * 

In bis investigations of the complex cobalt ammonias, 
Werner has prepared a number of salts of the type, . ' 
[A. CO en a JX, where, A is the radicle of a dibasic acid. - 
So far the sulphites carbonate-, oxalato-, and raalonato- 
radicles have been introduced into the complex, but 
Werner has riot been able to obtain crystalline compounds 
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containing the next higher homologue to the malonato- 
radicle, namely, the succinato-radicie, or containing the, 

* radicles . of malic and tartaric acids (Annalen, 1911, 
cccl&dcvt.; 81). It occurred to the! authors that the intro- 
■ " duction of the sulphur atom intothe chain of carbon atoms 
in the acid used might lead to interestingresults in this 
f connection, and Prof. Werner having kindly informed 
them' that he did not contemplate working with such com- 
pounds, and would leave the field open to them, an 
investigation' was commenced, using thlodiacetic acid, 
3(CH2'CO a H)a. Definitely crystalline compounds were 
Obtained, hut the results were complicated by the fact 
that during the preparation, partial reduction of the cobalt < 
compound took place, and the authors have not yet been 
able to characterise the compounds formed. In order to 
avoid this complication, the thiodiacetic acid was replaced 
by sulphonyldiacetic acid, SGafCH^COiHJa, and the 
compoundcis - sulphotiyldiacetatodiethylenediaminecabaUic 

■ hydrogen sulfhonyfdiazetdte,-^ ' -V, ' v ; V. 

' has been prepared. . v< , f , _ r 

y ; '’The method ofpreparation.was similar to that used by 
. corresponding^ malonato- compound (lee* 

'bf 5 -rathpnatb<£ethylenedir 
; amihecobaltic bromide were dissolved ih ;8o cc. of warm 
^ watejf, and, after cooling, 2*20 grms. of freshly prepared 
silver oxide were added to, the solution. The mixture was 
well shaken for half-an-hour, arid then, filtered from the; 
silver bromide into an aqueoas solution of .5*63 grms. of 
sulphonyldiacetic acid, the proportions being a mote. of 
the acid to 1 mol. of the carbonato-base. The resulting/ 
solution, after; evaporating to a small bulk- on the water- 
bath, deposited crystals of the desired compound. One 
re^orysiaUatioio from Water gave the'pare sal^ in duH rose- 
; coloured micrbscopm crystafs, which are readily soluble in 
hot, but somewhat sparingly soluhle in cold water :— r 

0*2687 gave 0*0767 60SG4, Co -»io*66. 

; 0*1797 gave 16*65 cc. N 2 (moist) at 19° and 749*3 mm. ] 
' :V ■ N-** 10*45. ' ■ ’ - . < 

0*3045 gave 0*2618 BaSO^. t 

CiaH250iaN 4 S 2 Co requires Co ® 10*91 ;; N * 10*37 5 
! - S* 11*87 per cent. 

The authors are extending the investigation to other 
sulphur compounds and complex metal ammonias. • 

/ Extra Meeting, October 23 rd v 1913. ^ 

Prof,. W, H. PerRin, LL.D., F.R*S.* President,. 

Mn the Chair. , ^ 

The Ladenburg Memorial Lecture was delivered by Prof. 
F. ’Stanley; JCxppxno, D.SC,, F.R.S., and at the con- 
clusion of the lecture a vote! of thanks to Prof. Ripping 
Was proposed by Prof. H.E. Armstrong, F.R.S., seconded 
hy Ptof. ,W. Jackson Pope, F.R.S., and acknowledged by 



SOCIETY „ OV CHEMICAL INDUSTRY. 

%.% (London Section). / 

Ordinary Meeting ^December xst f XQ%$. : 

Dr. W. R. HpDuKiNSON in the Chair. 

The following paper was read and discussed : — 

, . « Use of Antiseptics in Increasing the G tow th of Crops 
in SoiP? By E., J* Russell, D.Sc. and Walter Buddxn, 
B.A. 7 \ . " \ ' ' ■ : , ; , ‘ j 

T)je action of antiseptics on the soil is shown tone cbm-, 
plex, but the most important for the present purpose is 
that the micro-organic Jjopulation of the soil |s very con- 
siderably simplified. The higher forms of life are killed 


when sufficient antiseptic Is added, and the bacteria are 
gjreatly reduced in numheia* ' : J r l ~ , 

. If the antiseptic is volatile or easily removed from the 
soil a remarkable result is obtained shortly after it has 
gone. !.The bacterial numbers do not remain low, hut they 
begin to rise and finally attain a level much exceeding that 
oi the original soils. Simultaneously there is an increase 
jn the rate of ammonia production in the soil; the evi- 
dence shows that this is the direct result of the increased 
numbers of bacteria. The Increased ammonia production, * 
however; does not set in if a large amount of ammonia , 
and nitrate is already present in the soil. - 
This increased production of ammonia induces a larger 
crop growth than in the untreated soils ; , antiseptics, 
therefore, tend to have the Same action as nitrogenous 
fertilisers and fould= Jbe used to supplement them i In ’ 
practice. ' , : 7 77 77 ■ * \ \ . v * T ~ 

The antiseptics also have rapreor less effect on disease 
organisms present, in Soits> c >The$p 7 tend to be ySry 
prevalent under certain conditions of horticultural -and 
agricnltaral practice, and their destruction is hot effected 
by any of the methods ordinarily in use. Large growers 
are now using steam, and this is proving very effective^ 
the treatment costs about is. a ton. Chemical treatment 
is at present iesseffective, but ft appears capable of much 
improvement and of being finally carried out at less coBt 
per ton: The requirements are that the antiseptics should 
be destructive to disease Organisms, pests, and organisms 
detrimental to the ammonia producing bacteria, , that it 
j should be capable of being removed from the soil either , 
by volatilisation, oxidation, or decomposition, and that it 
should be convenient in application, and should not be 
absorbed too . readily by the soil, or proper distribution 
cannot take place. To he a commercial success, it must . 
be cheap and capable of being, turned out % to standard. 
Of the. various compounds tried during 'rise , last three 
years, formaldehyde is the best, then comes pyridene, and 
then, cresol, phenol j carbon disulphide, toluene, and 
others. None of these are as good as steam, but the 
subject is yet in its infancy, and there is ho reason to 
doubt that suitable antiseptics will yet he found/ . ‘ 

SOCIETY OJ? PUBLIC ANALYSTS AND OTHER 
V ’ " : ANALYTICAL CHEMISTS., - ; 

Ordinary Meeting, December 3rd, 1913.; 7 j 

Mr. Leonard Archbxjtt, President, in the Cham ; 

Messrs. John Joseph Eastick and J; F. Millar were 
elected Members of the Society. - 

Certificates were read for the first time in favour; of 
Messrs. Rowland Holliday Ellis, u Lynwood,* Thorpe 
Road, Selby, and Armand deWaele,** Rosemead,” Sidney 
Road, Staines, Middlesex. 7 * , | 1 , 

Certificates wen* read for the second time in favour ' of 
Messrs. Alan Milsora, Bailey,. Arthur -Leslie- Barton, 
Thomas Sidney Heines, and Arthur George Abraham 
Millet. ■ ■' *. :■ ■ ! V 

7 The. following papers were read and discussed 
"Sulphuretted Hydrogen front Artificial Graphite,* 
By W, H. Woodcock and Bertram Bx^>u»t. 

A sample of massive graphite manufactured .by Dr. 
Acheson possessed the unusual property of evolving sul- 
phuretted hydrogen when broken or rubbed, .Investiga- 
tion showed that this property was due not to occluded 
gas, but probably to the presence of a sulphide of the type 
of aluminium sulphide, which is decomposed, on removal 
of the protective covering of graphite by contact with 
moist air. , : ^ ' ' . 

"Determination of Strychnine in the Presence op 
, Quinine." By Charles ISmMONDS,', , 

\ Strychnine can be accurately separated from quinine by 
precipitation as ferr oeyaoide in strongly acid solution, pro- 




3»4 


Insoluble Bromide Test for Dtying Oils. i *«■ 


vided that certain conditions are observed as regards the 
proportions of add and precipitant. The paper describes 
tb& requisite, conditions, with experiments. 

« Rate of Liberation of Hydrocyanic Acid from Linseed" 
By 3 . H. ColliNs and H. Blair. 

. Linseed contains a cyanogenetic gliicoside and an 
enzyme, which under certain conditions liberate hydro- 
cyanic add. The rate of liberation of hydrocyanic acid is 
modified by addfli alkalis, salts, poisons, digestive extracts, 
heat, moisture, other foods, mechanical condition, &c. 
Under practical conditions' of feeding, dry linseed seems j 
fairly safe, bat linseed mash or soup needs to be prepared 
with care, under strict conditions. Insufficient heat, 
improper muting, and lumpiness produce a linseed mash 
which is not safe for feeding calves# 

« Composition of Point Kernel „ Oil” .By George 
B iywoN Blsoon, • • •* 

Tbeaathor,in continuation of his work on alcoholysis, 
(Anedyst^ ^gi^t xxxvlii., 8) has examined palni kernel oil 
, with the idda of finding sods method of distinguishing. it 
from cocoanut oil. No intrinsicdifferenceshavcbeenfocnd, 
and those which do Cxist are not sufiicently great to form 
the basis of a method for differentiation of the oils. The 

i. ' .. P. „ 

v'?> v\>;. v ' ■ 

Confirmation is gwea, of the /loss of snlphur during the 
oxidation of rubber products with nitric acid. The sulphur 
. or sulphur product given off. with the vapours may be 
retained by passingthtough solutions of caustic; alkalis or 
nitric acid. For general purposes of analysis it is suffi- 
cient to carry out the decomposition m a large flask fitted 
with a Young’s fractionating column, or in a j large 
Kjeldahl flask provided with a 5 inch surface condenser 
fitting, snugly into the neck. The figures for a large 
number of sulphur eatimations are givenln confirmation o£ 
the above. ; /, ;/ .. - r . 

* fke Insoluble Bromide Test for Dtying Oils Jt' By 
John A. L. Sutcufrb. ' * > - ' - j- 

’ The anthor has studied the influence of varying condi- 
tions upon the percentage of insoluble brominated 
glycerides obtained from linseed oil. A standard process 
Is recommended, and the, results obtained from linseed Oils 
have been plotted as a curye against the iodine value. 
This curve is a straight line, of whichtheequation is 
Per cent of bromides ™ (0*63 iodine value) - 78. V r- 


■ v NOTICES OF BOOKS, u :; - 

Practical Science for Engineering . S tudeHts./: By H . 

. Stanley, B.Sc.fLpndon ahdBiistol), F.I.C, London 1 
_ " Methuen and Co.* Ltd. 1913. Y* ; *1 <: ; 'y Y„ - /• 

Although intended primarily for, the use of students In 
evening schools who have had, some previous training-in 
elementary science, it seems probable that this book might 
advantageously ]be adopted for rather differentpur poses. 
U supplement^ by a certain ambutit r dF theoretical work it 
would give boys in second ary schools a thoroughly practical 
training in general physics, and also its clearness and con- 
ciseness should make it useful fpr revision work for 
candidates for examinations. The experiments described 
are such simple quantitative ones as can readily be per- 
formed without complicated or expensive apparatus. They 
are arranged in five sections oh Heat, Mechanics, Mag- 
netism and Electricity, Miscellaneous Experiments, and 
Materials respectively, but each section is independent of 
the others and the order in which they are taken is quite 
optional. The section on materials contains a few notes 
on some substances met with in engineering practice, 
icon, cement, common acids, &c., and , is intended rather 
to stimulate the student's intelligent curiosity than to 


satisfy it. Many problems and examples are given for 
calculation, and in all cases excellent schemes for the 
tabulation of results are provided. . • ^ 


Chemical German . By Francis C. Phillips. Easton, 

1 Pa*: The Chemical Publishing Co. Londoir; Williams 
and Norgate. , 1913. 

It Is very necessary nowadays for the advanced student of 
chemistry to be able to read German easily, and a good 
many text-books on scientific German have 1 appeared 
recently. Many of them, however, have included at least 
two or three branches of science, the editors overlooking . 
the fact that what the student usually requires is a fairly 
thorough acquaintance with ; the, nomenclature of . One 
science only. This book on chemical German is intended; 
for the .student of oheinlstry^ and* the author has wisely , 
presupposed in his readers a kno wled geof 'the elements, 
botbof the language and the science. : Su'cbipecial £oin ts 
, as the qomendature of nomponnd& areexpjained in, detail, 
rand a set of exercises is provided^ fp? practice idaffingv 
These are carefully graduated W di&ulty T thev : first 
having been written speciatly for the book ; the later 
ones ate extracts from suitable; text-books, and include 0 
some classical papers, such as that by Doebefemer on his 
triads and Kekole’s account of his vision of (he Benzene, 
nucleus. Letters of f ainous chemists are also* included 
and some short biographies# All branches, of chemistry 
are treated,; and the . matter issdways well chosen .and 
interesting. Some notes are added, and occasionally ,; But 
not always, attention ^ called to statements in the . text 
which later work has shown to be in, accurate. A vocabulary 
of words, not likely; to he found in an ordinary dictionary : 
and a useful list of abbreviations are given ; a few slips,, 
such as Recemkorper will want correcting in a new 
edition. 


Vom Kohlmstoff. Carbon *J.vBy Hbnrt Le Ch atelier. 

„ Translated by Hermann BarshalL. Halle (Saale) : 

: Wilhelm Knapp. 1913. (Mk. 18). ^ \ 

This Book contains, the: introductory course of lectures on 
the principles of pure and applied chemistry delivered by 
M. Lh Chateliet at { the Sorbonne. The pteSentaficwr; of 

for the author believes that the hestway thpmt tbe Sciehce* : 
before tbe student is to discusS, first bf all, the qnantitative 
laws of chemical meehanius, and afterwards to apply them 
to the special, cases of a few reactions. Experimental 
facts' are described only Jn sb;fer as the consideration of 
them is necessary fop the understanding of the laws, and 
carbon is selected as the £no§t suitable element for pro* 
viding illustrations. Hypotheses as to the constitution of - 
matter are not treated at all, for the author ebnsiders That 
the beginner derives no benefit but rather positive bh*m 
from their study, since they induce him to accept debat- 
ahle views aa certain truths. . There is -undoubtedly Still 
room for, reform in methods of teaching chemistry, and 
this; book seems to Maixk a distinct advance .in .the’ tight 
direction. ' - ; ■ ' 1 • 


Die Verwendung der seltenen Erden. (“The Use of the . 

Rare. Earths r By Dt. C. Richaro Rohm; Leipzig ; 

. Veit and Co, 1913. , . ; ' ' , . / , 

The author of this bock had originaHy intended to publish 
it fn the form of a series of ? articles in "'Die Chemische 
Industrie, but he found it Impossible to condense all his 
material mto a sufficiently -small compass and accordingly 
decided to expand if into a book. The applications of the 
rare dearths are divided into' two classes:— Their employ- 
ment in scientific work and in technical processes^ Under 
the heading of the first class are included short accounts of 
the uses of the Rontgen rays and of radiology* The 
second section occupies, the greater part of the book, and 
gives a complete critical review" of the application of the 
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compounds of the rare earths in the incandescent, gas- 
: mantle arid other industries- Moreover, the very numerous 
suggestions which have been made for other uses are 
noticed and their practicability discussed^ These sug- 
. gestions are grouped according to the property of the com- 
pomjd upon which the application is based, and the 
systematic arrangement- of the text compensates to a 
, certain extent but not entirely for a full index. 


CORRESPONDENCE. 

GALLIUM IN ALUMINIUM. . “ < - 

i QUATERNIAN SERIES. v ^ 

* To the Editor of ike^Chmibdt^fewki < : ‘J 

Sir,^Mc. Ratnage’s letter in the ; Phe^caL'NeWs 
cviii;,; p. 28a) gives' inffoi?matfbn r that: 1 should have 
included in t my paper referred to therein. Moch of the 
, work inehtidhed on 1 galHum'is .given in Rbscoe 7 and 
.,, ,j Sr.hi^riemmcr’fir 1 ^ Treatise - rfv** 1 

a! 

apie f jn a large; number ( . 



v , Jh^stfrp^tw as^r^partOf gaUiumin 

33,000 parts, and is tbe riehest source of this element 
known. n Its wide distribution in: very minute quantities 
is also mentioned. * Browning, in “ Introduction to the 
j Rarer dements," cites instances of its wide distribution, 
and likewise mentioiis the work of these experimenters. It 
is interesting to .note, nevertheless, that Boulangerand 
Bardet find that commercial aluminium contams 1 part of 
gallium in. about 5900 parts, x 7 kilogrms. of aluminium 
; yielding 0 3555 g*m. qfgalUumoxide. y,' ?\0' ; ;j 7. rV v 
X re w Referri 

to til Chemical NEWs (ckvm., 247},: if the acts 
. elements, are arranged vertically in the order specified, 
it will be seen that those containing the halogens Cl, Br, 
and I, alternate between the sets containing Mg, Mb, Ru, 
arid Ter arid that the sum of the secondary differences (a f b J 
orafi+ciri one cafie) is 2S in each series containing a 
halogen. The, remaining series give corresponding values 
3*82, 7*00, . 17*49, and 45*27. , The following table sug- 
gests. a certain degree of regularity amongst all . these 
values: — 


3“ 

3" 

5- 

5* 


0x3*5 B 
”1x3*5 - 
2*3*5 = 
15X3^5 > 
_8><3‘5 - 

> 13x3*5 = 
*8x375, 


0*0 

rs 

fo 

TT5. 

28*0 

45*5- 


No senes has, however, been given rn which a-f 
I . bow find that two or three series are possible which 
fulfil this appaxj^t requirement, and which take up spine 
; outstanding elements analogous to those : already appro- 
priated. The memhers 1 for these three extra series (Which 
, ;may Be conveniently placed, in another vertical column, 
s^.that they-wili stand opposite -the others Containing CI, 

- Br, and Ij are :— C * 12, 0 Vt6, FV19, Nri *. 23; ??** 68*88, 
Rh « *02*83, - Ho »i63*3o, Au - 197*25 ; Xe W 130*77, 

( Nd« *44*28, Os 190*50, Tl » 204*01. v "There . may be 
TIl grid Tin-, differing lightly in atomic weight and 
chemically rton-separable (see Soddy, Qbem. News, cyiii.,; 

, 168) r but it is hardly safe to assume, or even suggest as 
probable, that oU the. elements, especially those Of tow. 
atomic weight, are thus compounded (using this .word in 
iiSgerieric or general sense). . L * 

.The parallelism in properties is fairly good. Oxygen 
-has thri satne Characteristic valency a9 beryl lium and 
' nickels for- example, rind has; a high: positive magnetic, 
‘susceptibility ' at very low temperatures (compared with 
such elements as manganese, chromium, palladium, 
titanium, and -rhodium), thus in one respect linkings 
itself up with the iron group. : Rhodium resembles iron I 


(see MendeleefF’a -Chemistry,’’ il;, 403). Holmlani 
> aee gadolinium, previously considered) probably •fifs the 
gap beyond .tellurium or iodine, when the method of classf- 
« tI0n J s a 5°P t ® d as giyen in the Chemical News, xeix., 
t ' .Usmram, ruthenium, and manganese are perhaps 
related to tbe halogens very much as gold, silver, and 
copper are related to the alkali metals, only in a kind of 
reverse sense. ' - 

In conclusion, I wish to thank Mr. Ramage for calling 
attention to the incomplete statement I made, and for the 
further datasupplied.—il am,&c., “ 

- F. H. LpRiHOv. 

INSTITUTE, - Oft CHEMJ3TRV CQNFEIlpNCE, 

[-7- ~ ^ V-i'w 7 

I * • as an outsider,;be allowed ; td remark on the 
opmions e^jressed at th4;4fecm^C6nference : hf Prtifeiofs 
of Chemistrv re thelnstifTFf#* x-. 


^h^e ^mostly agreed that: the prfesent coridxfeions of T 
entrance are tqo narrow^ being more , accessible to the 
w&am, prik rafice- is r: mmbhy Cases 
:ix>mparat i vely ea^ , than to the technical main ,if or whereas 
the latter is often a techmcafacademic chemist and there- 
fore^ more qualified for. the Institute of Chemistry, the 
former is usually only academically trained. That whereas 
the Institute wish to get: all properly trained chemists 
under their regime, the preBeot duplication of examinations 

jnd m i some cases autocratic conditions: of entrance afe 
keeping away many who would do the Institute benefit. 
Ahta. that research work shohld be a part; of chemists’ 
training, but only after he has acquired a good ground- 
worfc of scientific knowledge, such as the taforig of a ; 
degree ui chemistry.-' ~ ■ 1 ^ f . 

; As a suggestion for your readers 1 Opinions and those 
concerned may I put forward the following T 
' i*:J rbat the F.I.C. should bear the same relation to the 
AJ.G. as the D.Sc. does the B.Sc. And whereas the 
highest criterion of academic: quaHfiCaticm, 
the F.I.C. should stand for technical skill together with a 
high scale of academic groundwork of scientific knowledge 
and some on$na!xesearch, < j ’ 

__*• That a new qualification be considered, i.e*, a 
Membership of thfc Institute of Chemistry (MJ.C*). 

3- That the gaming of any degree in chemistry, with or 
without honours by day or evening ‘ t mterrial w work should 
JE “ ¥[ ox Membership of the Institute of Chemistry 

In the case <«f evening wotk, only from 
institutes under the strict supervision of the Institute of - 
Chemistry. , ... . , ' . - 

4, That a M.I.C. should become qualified for, the AVl.C. : 
on the acceptance of a. piece of original -research wbik by 

l ^he Institute. By research should be meant every ’branch 
[ of independent chemical investigation* either commercial 
or purely academic. Care would have to be taken to pre- 
vent this research developing into a species . of post- 
gradual^ workr and research work under more technical ‘ 
experience-gaining conditions should be enqouraged, since 
4 was pointed; put that: even the hohours and researched 
academic chemist still did not necessarily ensure the rieht 
professional qualifications.- : . . 

5. That the Somewhat, mechanical step firom the A.I.C. 
to the F.I.C. be changed and the F.I.C. be made mote 

. analogous to the qualification for Membership of fhe Insti. ' 
tute °f Civil Engineers. Thus an A.LC. wouM be qualified 
for a Fellowship after, say, three of four years Smtincoci 
practice m a responsible positionnn the chemical profession. ‘ 
and that very strict attention .shopld: be psdd to ^er con* 
sideration ofthe manner in which the time has been spenti 
It IS certain that the entrance door to the Institute must 
be .considerably widened if rt is. gping.%> admit the [true 
technical chemists, At, present a man who for. any reason 
4° €S oot wish to spend three contlnuoas years at least at a 
recognised University is. alrriost^deharred from entrance— 
presumably ior autocratic reasons of social distinction. 
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Such men who are gaining actual professional or technical 
experience in the daytime, or part of it, and are ambitious 
enough to work fortheir degree in the evening, are in the, 
majority of casesprobablyfar better qualified for entrance 
to the Institute, when they Have taken their B.Sc,, which 
naturally takes them longer, than, those men, who spend 
several continuous years gaining a University degree and 
take the A.]UC, soon after withoutany technical experience, 
anil in three years automatically acquire the Fellowship. 
Amongst those in favour of extending the regulations so 
as to allow these men reasonable hope of admission, pro* 
vided a qualifying general exam, be passed and that they 
have worked at a recognised Institute, are such authorities 
as Sir W. Ramsay,, Prof . Kipping; and Dr. Keane, all of 
whom understand how the part-time and evening, degree 


Which ^ie Institute Jmust severitself from li the majority, of 
technical chemists are to be brought even tojbe state of 
desiringmtimacy with .the Institute of Chhm&tfy, Sir W* 
Ramsay eaid that he considered that even laboratoryboys 
who had taken their degree should be encouraged, and not 
kept under for thereason that they had not been euffi- 
rientty fortunate to have bid the means for a University 


hoys who had made admirable chemists. He goes, on to 
say " I ; do , hot say that you Will not find extremely 
clever people amongst this class ; , the question is whether 
they will fairly represent professional chemistry if we help 
them to get itttp general practice ; rethink not, arid , it is 
on the ground of deficiency of general education I have in 
the past mainly felt an objection to admitting those students 
who come to the evening classes of many Institutions. 
Very many, of these are most worthy, mast industrious, 
very intelligent, but Somehow I think that if we are going 
to* build up a body comparable fh social standing asweli 
as professional rank with the gpeat institutions which have 
been referred ; to this, afternoon, we must see that we do 
not admit too many of a class of persons who, whatever 
their Other merits may be, are certainly not qualified to 
represent the Institute on public occasion^ and in the eyes 
of fixe world,* , ‘ * '. ■ /' 

This is quite right in extreme theory, but does Sir W. 
Tilden think that all evening classes and part-timers are 
composed of laboratory boys, and that the admittance of 
the best of these J most worthy, most industrious, very 
intelligent ” students necessitates them representing the 
Institute oh public occasions and in the eyes of the world ? 
We? do not want the dbor opened wide ho that all may 
flock in, but we do hope for a ray of light and hope, for at 
present them Is almost none, and" the way is so long and 
dreary as to not make it worth the ambition and perse- 
verance required I— I am, &c„. " % ' 

f ./'"V v *' O.W. Wood. 

. King's Collie, University of London. . 

Literary Intelligence.— Messrs.? J. and A. Churchill 
. are about to publish the following new 'books and new 
editions “ AManual fob Masons,” by > 1 . AvYan Dec 


Technical High. School, Delft; revised by Alfred B. SearW 
"Modern Steel. Analysis^ by 'j; A- Pickard, B.Sc., 
Honours , IfOndon A.R.S.Sc., A.I.C., F*C.S^ ; Caraegie 
Research Scholar of the Iron and Steel Institute. " The 
Story of Plant Life id the British Isles,^ by A.R. Harwood, 
Member of the British Botanical Sbrietyy Ecological, 
Conchological Societies, &c. ; illaBtrated with seventy- 
three photographs. "Materia Medica, Pharmacy, 
Pharmacology, and Therapeutics, ”, by W. Hale White, 
M.D., F.R.C.P. ; 13th. edition. , u Elementary Practical 
Chemistry ” (Part L>, by Frank Clowes, D.Sc,LontL,and 
J. Bernard Coleman, A.R.C.Sc. ; Sixth Edition; ^ith 
seventy-six illustrations. M The Medical Directory, 1914.” 
w Who T s Who in Science,” 1914; with over 9000 Bio- 
graphies. 


CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

BerichU dsr Deutschen Chemise hen GeselUchaft. 

' Vol. xlvir, Ho. J3, 19x3. ' 

Oxidation of Nitrogen in the Electric Discharge. — 
A. Koenig and E. Eldd.— The authors haye investigated 
the oxidation Of nitrogen during the , electric discharge, 
using the experimental arrangement of Fischer and Hene; 
and their results have led them to the conclusion that there 
is no warrant for regarding the oxidation as due to the , 
activation Of the oxygen* Their experiments with con- 
tinuous current arcs indicate Ifaatthecbemical action of , 
the gases mixed behind the arc is. dub to the, fact - that in 
consequence of the active motion ofi the^igases ih ^ 
region, of discharge fresh quantities of ga&iare always ; 
.heipg 'acted upon by fchedischarge, ■ , ^ : ■ T 

; ■ Influence Of Foreign Buhstahces on tbo-'Acthrity^F' 
Catalysts.—* C. Paal ahd Arthur Kari.^-ThC authors hayCr ; ' 
already shown that when palladium is precipitated bn 
metallic Aj,Fe, Cu, Zn t Ag, Sn* or Pb, it loses its power 
of rendering hydrogen active, and thus hydrogenating 
unsaturated compounds. The metals have the same effect 
in the form of oxides, hydroxides, and carbonates. This 
is specially noticeable in the case of basic lead carbonate/ 
which completely prevents the catalytic action of palladium., 
precipitated on it. On the other hand, the oxide of a, 
metal such as magnesium, which; does, not influence 'the, 
catalytic action of palladium; increases its activity owing ■ 
to its greater surface. , ■*' ' . ‘-v ' ' , f ,.- s \ ' 

Ammonium Peroxides. — j. D’Ans. and O. Wedig.— 
When dry NH 3 is led into an absolute .ether solution of 
pure H a Qi, cooled to — io°, clear crystals Separate after a 
short time. If. more of the gas is passed iii the crystals 
melt, anti a thick Oily liquid collects at the bottom, of the 
vessel. The ethereal layer contains NH 3 andtraces of 
H 2 Oa. The Crystals first formed are N H*O a H. They , 
melt and decompose at about 14V, The oily layer solidifies 
to a crystalline mass at about ^40°; end 'analysis shows 
that its composition corresponds to the formula (NH^gOa 
(ammonium peroxide). ^ ,V“ /'! . > 

;■ New Method pf preparation of : 
and ’ Selenium.— Julius ■, Meyer.— 
sulphur and selenium solutions thfe powdered element is 
dissolved in a few cc. of hydrazine hydrate, and the solu- 
tion is energetically shaken. 4 When a saturated solution 
has been made a syrupy dark coloured liquid is obtained. 
If a few drops of this solution are added to some litees of 
water, stirring thoroughly .with selenium, a red - coloured 
solution is. obtained, and .with sulphur; a whitish yellow, 
solution. The; selenium solution is exceedingly stahle, and 
can be boiled for 'some time without undergoing any 
change. It can be kept for months. When it is alfowed 
to stand for some time a small quantify of „ red selenium 
separates, but it, disappears on shaking. The sulphur 
solution is not so stable as tbe selenium solution. 

Isomeric Forms M Anhydrous , Sodiupa Acetate.— 
IJ/ Voriaiider and Otto Nolte. — Two isomeric forms of 
anhydrous Sodium acetate exist. The one .which appears 
first when the amorphous melt cools may be called it, and 
the one appearing at a lower, temperature II- The first is 
monoclinic and the, second rhombic. II. passes Oyer fnjto 
I. at X9S 0 ; the transifion is enantiotropic. When sodium 
acetate crystallises from ahsolute ethyf or methyl alcohol 
the salt II. is always/ obtained;, whipheyer salt was 
originally dissolved;: This 4 salt II. is a very good con- 
densation agent ; it abstracts water more rapidly than I. 
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. THE RUSTING OF IRON IN WATEF. 

By W. A. BRADBURY. 

. Many years ago, Prof. Crace Calvert showed that bright 
Iron tasted very quickly when immersed in Manchester 
tap-water, and he came tofoe conclusion that the carbonic 
acid and oxygen dissolved in the water was the cause of 
the rusting; the carbonic acid heingfoepre-disposiog 
cause, as iron would not rust ^ Carbonic acid was absent- 
Since these experiments Were made, a very considerable 
amount of attention has been given to the qu^tioh, and 
many eminent authorities support Prof. ; Crace Calvert’s 
conclusions.,;',' ' *. ' " •- 

Assay experiment bearing on this subject have a 
record the following :— Two 
with. Web boiled Manchester tap-water, 
aftd Mime coils of bfcightirori binding wire " added ; the 
flaskswere then corked. No rust formed, „ A coil of 


Apparatus arranged as per Sketch r Fig. 2, Using Man- 
chester water and bright iron wire. In. about five hours 
the water turned rusty-looking, but no gas had collected., 
The action was allowed to continue for a week, the forma- 
tion of rust then seemed to cease. No gas had collected. 
In th^ case only a very slight^ amount of bicarbonate of 
izon was contained in the water. 

To account for the absence of hydrogen in the collecting 
tube we must assume that nascent hydrogen combines 
with a portion of the oxygen dissolved in the wafer, and 
the rusting ceased when all this oxygen was used, and the 
water being sealed from atmospheric action no, further 
supply of oxygen could be obtained. 

As in the act of rusting the carbonic acid is again 
liberated, there; should; be a time' when the liberated 
carbonic acid should act upon the iron, and hydrogen be. 
given off, all foe oxygen having bem used up. 1 : 

% ? As foe, amount of carbonic apid dissolved hi water is 
usually very smallj iimay he that , ihfe; hydrogen liberated in 
the final reaction . is . absorbed in the water, and benceits 
absence in the collecting tube- , 

"■ To further test these points carbonic ac(d was pasted 
into water for about fifteen minutes (X70 ce. water), the 
arrangement. Fig, Unbeing again used. After twenty-four 
hours action the iron remained perfectly bright ; a portion 
of the water tested with potassium ferricyanide showed 



¥ik, ** Frn. 2. ‘ ; '' 3 *\ : 

bright iron wire, placed in water as drawn from the tap, the presence of ferrous iron. No gas had collected 
soon became coated with mat, and the water then gave Water was added to make up fot the portion testedj and 
a blue coloration When tested with potassium ferrocyanide. the experiment continued for six days- . At foe end of foe 
An experiment was arranged as per sketch, Fig. 1. A sixth day the iron was still bright, and a bubble Of gas had 
small fiisk containing water and iron wire was placed in a collected in the bend of the delivery tubfti jit the ot 
beakeri and wati filled into the beaker untint rose partly fourteen days the iron was still bright, and the delivery 
up the neck of the flask. A small beaker was then wedged tube was fiUed with gas (about 5 cc*). 
into position, so that the mouth of the small beaker was . About three-fourths of the water, which was perfectly 
sealed. In a few hours the iron began to rust, and the colourless and clear, was boiled ; a large deposit of oxide of 
rusting continued until a veryiair ^nouht was formed ; iron formed* consisting of both ferrous and ferric oxides, 
the water gradually tossin the covering beaker until about This was filtered off, and the filtrate evaporated to a small 
one-fifth of the space was occupied by the water,' .The bulk; no further deposit occurred, and the liquid rema&ed 
rust was filtered off from the water ; a portion of the perfectly colourless on addition of potassium ferrocyanide. 
filfratefested With potassium ferricyanide gave * a Woe The remaining one-fourth of the water with' the iron 
coloration showing . the presence of ferrous iron. The still immersed in it wan exposed to the atmosphere ; in 
remaining portion of the filtrate was boiled; it turned a fcout two hours the water turned rusty-looking. 
usty 4 ooking, and gave a deposit of oxide of iron; this j n ^is experiment we have* a large amount of iron 
was filtered Off, and the filtrate was found to be free, into solution, and the iron remaining perfectly 

* from Iron, , v - f bright, and foe water remaining perfectly clear: This can 

' The dissolving of iron, by carbonic acid should give rise on i y .fe e due to foe nascent hydrogen formed by the solu- 
te an evolution of hydrogen,— tion of the iron innarbonic acid, add no gas collected until 

Fe Felfatt 0 3 )a 4 -Ha ' S all foe oxygen dissolved in foe water had been eliminated 
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, Tfca c&fcoriic add .ia tiie water whs then present To suffi- 
t clant quantity tig gxve'off mare hydrogen, by its action pn 
^dfcoti^than dewater was able to; absorb. 

. The continuous rusting which goes on when the vessels 
an left opentaihe atmosphere Is due to the ease with 
which oxygen from the atmosphere is absorbed by the 
water. ^ ’ 

These experiments confirm the dew that the rusting of 
Iron in wateris due to .the dissolved oxygen and carbonic 
add. They also show that the dissolved oxygen is utilised 
in two ways Hi) It combines with the nascent hydrogen 
to form water* and (a) it decomposes the bicarbonate of 
iron, to form rust, and however much rusting goes on there 
always remains in solution some bicarbonate of Iron. 

There seems to be a general impression that magnesium 
chloride in waterhas a . strong corrosive , action upon iron. 
It M**bgth stated ; that magnesium chloride, even mike 
J^^^ams-fathefphowmg way^^ ; v ; :V ' v /' 

To f '5hh I qc; o} well-boiled water 25 -ec.of a saturated 
solution o<f magnesiam chloride was added, andbrightirqn 
vrife pfaced »q dash, using the arrangement Fig.3. 
l ife aijgnsoir^^ not a bubble of gab 

* odfetfedaftdfifte^ Ontesting thesolhtipn 

with potassium fe blue coloration formed.;;^ 

T The arrai^emont, ?ig, 2, was again hsed ^ith boiled 
water and magnesium chloride. ; The solution was kept 
just short ofebuifitton bybeatmg the fiask on a sand-bath. 
After tw^^ y-fodr hours heating neither rnst nor gas had 
formed. The. Bolution was evaporated to a small bulk, and 
it wasfoarultQ be free from rather ferrous ot ferric iron. 

This experiment was repeated, Using a satoratedsoltttion 
ef magneinmn chloride. No gas formed, no iron dissolved. 
Magnesium chloride then does not act upon iron, either id 
. the chid or heat at atmospheric pressure. . 

. Dr.J. Grossman, !!! a paper read before the Society of 
Chemical Industry in Manchester, 5 says that in the: $*$•“ 
sence of carbonate of lime which most natural waters 
contain r magnesiura chloride does not corrode iron when 
heated to a pressure of abolbs*. or 300 lbs. per square indu 
, We muBt therefore, conclude that magnesium; chloride 
has not. the deleterious action Upon iron which is usually 
asmibedtoi^ X ", ■» \ - 1 ./ / 

ON EXTRACTION WITH LIQUEFIED GASES 
A# Tm AMMONOLVBIS", 6E ? HYDRAZINE 

; v, ;y ;{v.~ ^lphate,-; 

T : : v , : * \ 

in connection with tba choicc of a solvent for use in 
extraction Iwb considerations are of importance -.—First, 
the relative solubility of the substances to be separated, 
and, second, the OasC with whwfcthcscrfTeot may be 
^ recovered without, loss and without decomposition of the 
. extract or of the residue.. Smoethe removal of the solvent 
Is usually ejected; by* ;evapbiathm, a solvent; with the 
lowest possible boiling-point would normally be preferable, 
especially when the material 16 be extracted decomppses 
-at relatively low tscxip*ratafe8''br 'possfisses a high vapour 
tension. This leads at once to the application of liquefied 
gases in extraction in case the usual solvents cannot be 
readily recovered after the operation is complete. / 

The reason that such comparatively inexpensive gases as 
ammonia, - sulphur dioxide, hydrogen sulphide* thethylf 
amine* &c.,have not found mote ftequent appltcarion as 
extracting media in scientific aiid industrial wots lies in the 
fact that the solvent power, of these substances, with the 
exception of ammonia, has hot yet been thoroughly in- 
vestigated, and, farther, that suitable apparatus for the 
purpose has not yet been designed. Various extractions, 
to be discussed in more detail later, have already been 
carried out by A.W. Browne, T.W. B. Welsh (jour*. 
Am. Qh*m. Sec;, xgix, xxxiii., 172$), and A. E. Houlehan 
igrxi mcrin,, 1734} * but the apparatus employed has 


not yet been completely developed for general use. The - 
author of the present 'paper, in undertaking the continual : 
tion of the work, has consequently devised, on the basis df i 
the work already done, the apparatus shown in the . 
accompanying sketch. 

The apparatus consists of three parts— (i) the extraction 
apparatus proper, d, (2) the container C, for the substance 
to be extracted, suspended in n from three glass projec- 
; tions, ,and (3) tbe condenser b* 
which is, carefully ground to fit o. ; 
The ' extraction apparatus is 
modelled after the Landsiedl de- 
vice, except that the bulb Urspro- 
vided with a small syphpn and 
with a stopcock,*; through whit#: - 
./.the extract *%ay h^d&Wr % 

.the entire atjjktatus :j$ ftisU- 




f v qhahtity bt, tbe refr^iffint ;lm% 
be introduced. The condenser fS ; 
of the screw type (Zeil. Angew . . 
$*keni.‘S xpib, ~ xxiii , 2425), the 
.screw itself constituting a re- . 
ceptacle for the refrigerant, and 
Is, like the extraction apparatus, ; 
Surrounded by a vacuum jacket,. 
In order to permtt free delivery ^ 
the condensate and free .return ; 
of the - vapours the condenser is ; 
equipped With a . special device 
V clearly shown in ^cetch. ■ It is to. 
be, noted that - the glass tubes 
passing through the vacuum 
jackets are in each case so con- 
structed; as to permit thermal ex- C 
pansioa or } contmbtihn Withdiii >' 
breaking the apparatus/ The 
.upper part of tbe condenser is 
provided with an inlet tube for the 
gas to bu liqpefiedr which is ob- ' 
tained from some convenient ’ 
source, eittei '*ajflH****-*- 
genecato^*;ar«tudi 
purified 

■ : aihh>^biw-tofei^',by means ; 

, of a long tuba filled with sodium , 
Wire). Itis advtsable also to Con- 
nect thecondenserwitfa arnercury 
/ ipahometer, 7 which serves ;tbe 
; double purpose . of . indicating the ■ 
: pressure ih the apparatus and of 
acting as a safety outlet. ^ 

: For the gases already named, 

: solid carbon dioxide and ether 
may bemused As the refrigerant, 

, wh?le for gases with lower boiling- 
points, such as, oxygen - or 
I methane, liquid air may be em^ 
ployed. , when liquid air is used 
it is advisable to introduce first u 
Small amount of etber into the 
arid tb^lowh^gd 1 

_ . . . . t , jparatus; ; fe ^dif, to Obtain still 

lower temperatures m the ornideoser^ “^ie screw may be 
connected with an air-pump, ttnd the refrigerant caused to 
evaporate under redneed pmsure. ’ ^ 

Thfr apparatus just described has- been found to serve 
admirably in a research upon the afomonolysis of 
hydraxiae sulphate. As already shown by Browne and 
Welsh* hydrarine sulphate is decomposed by : liquid 
ammonia into free hydtaxme and ammonium sulphate in 
accordance with the equation!— . 4 

; NaH4.H,SO4+ : HH3^-(NHa> a .H a S04+N,H 1 ,. 
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L The reaction is, moreover, to be regarded as reversible. 
Inasmuch as Lbbry de Bruyn has already shown that free 
hydrazine can liberate . ammonia from ammonium sul- 
phate (Rec. Trav . Chim ,, 1896, xv.,179}. Since ammonium 
sulphate— or rather, in accordance with the hitherto unpub-; 
lished experiments performed by Mr. L. J. Ulrich in the 
Cornell University Laboratory, the triammonate of am- 
moniuraBUlphate — is entirely insolhble (Franklin and 
Kraus, Am,' Ckemk fount,, 1898/xx., 820) in liquid 
ammonia, while hydrazine is comparatively soluble, the 
employment of an exceSs of ammonia duringthe extrac- 
tion displaces the equilibrium toward the right, with the j 
result that quantitative ammonolysts.takes place. It was j 
therefore to be expected, as Browne, Welsb,andHouIehan ] 
have already intimated, that anhydroushydfazinc might be 
* conveniently prepared jby th|s method.' j- *7^ : 

V > j1 |^e v -hydrazine :sa|phath ,usfcd vfb^hd ?fonpwdag tex^Or %i 
mentswas obtained ^;^reqipltaiidnvwith alc<mol'iroman 
aqueous solution, of at ^aihple cif the salt prewpusljr punfied f 
. by four rf old re-crystaUiSatibn, Thi sproduct was repeatedly 
„ washed with atcoboL apd was finally dried in, a desiccator. 
<L A" pifce: white -‘salt waa.'-mnbdoc^, 

Safi': Schleicher and Schull extraction 
,e&d/hfter air swis* 1 

T driven' from the apparatus by/ means ; of ammonia. - “ By 
. filling the tube between idle stopcock a and the bulb>with 
mercury, which is of course a good conductor of heat, it, 
Was found possible, tdsUpply automatically an amount of 
heat sufficient’ to effect continuous evaporation of the liquid „■ 
ammonia in f. After • the salt had become; pretty well 
saturated with ammonia at room temperature, solid carbon 
dioxide and ether were introduced into the jacket of the 
extraction apparatus apdtatd the oondenBer screw a. 


1 to takeifiaCe. fSufingthis operation the bulk of the salt 
increased to such an extent that during the earlier experi- 
ments the paper thimble, and von one occasion even the 
; vessel c, burst, while in another case c became clogged so ] 
as to -necessitate interruption of the experiment. It was 
thin found that these difficulties could be readily avoided 
by placing glass-wool in the thimble with the Balt, by sup/ 
porting the thimble upon a porcelain Witt plate, and by 
Inserting several short pieces of glass tubing between the 
thimble and the walls of c. When the bulb f had become 
’ about three-fourths filled with liquid, the valve of the 
ammonia cylinder was closed. The operation of the 
apparatus was then entirely automatic, and was sur- 
prisingly smooth and uniform, as could be observed from 
the manometer. As the temperature of the gas that rises 
from f to the condenser is never higher in the apparatus 
than the boiling-point of liquid ammonia ( -33*45° under j 
atmospheric pressure) efr of the liquid ammonia solution* (he I 
consumption of Carbon dioxide is relatively low. Duringthe j 
ammonolysis experiments, for example, it was found neces- 
sary on the average to fill: the condenser screw from three i 
to four times for each extraction. After the extraction had 
hteeri completed tbeapparatus wasaltowed to warm upand 
gas ^ ^schpd through jthe » safety outlet; The extract ; 
/'v^-tkeavdri*^' off % op<ming the stopcock o. When it ’ 
was desired to measure the amount of the extract directly 
ft was, of course; necessary to rinse out the bulb f with 
liquid . ammonia* The vessel c containing, the residual 
ammonium sulphate combined; with considerable amounts 
of ammonia in the form olan aramohiate was now removed, 
was left in a desiccator over sulphuric acid antil free from 
ammonate ammonia, and whs weighed. The results,,, 
obtained In several typical experiments are. Summarised m 
rixe accompanying table. , _ 

..-V m &periments 2, 3, and 4 the presence of hydrazine in 
the residue could hot be detected with the aid of FehlwgTs 
solution, nor could die presence of sulphuric acid he shown 
in rite extract. In Experiment £ several hard lumps of salt 
. containing” a considerable amount of hydrazine were 
. found at the bottom of the thimhle,indicating that the 
, extraction was not in this, case complete. This first experi- . 
ment was therefore left out ofacepuntm calcularing the 


average. The loss of hydrazine was occasioned by the 
■necessity of rinsing oat F with liquid ammonia, . - - \ - 

; fNB^HaSOi. , NH4. ' , 

N2H4.H3SO4 — ’ — " \ -- 

No. of used. Obtained. Calculated. Per, cent Obtained. Percent 
expt. Grmfiu Gnus. . Gnus, of theory. Gnus, of theory 


Average of expts, .2, 3, and 4 . . toon ‘ ; ; 1 . . 

■ v *. From^ these .experiments it is/evident, as was io be: 
expected, that the ammonolysis may be/ considered tor 

^further to be concluded that it should Impossible without 
dPcultyj fo prepare anbydrous , hydrazine ’ in larger 
amounts by jtbiB method; V;For tide /purpose 1 it would, of 
Course, be advisable to substitute ah apparatus built of 
iron for that of glass, Itwonld then be possible to use ice: 
fcs, the rhfrig^nVas thefippafate would -feadfi^bestf ra - 
pressure Of ^atmospheres, Thegreatfer solvent power 
/of liquid ammonia at the higher temperature would 
undoubtedly be of advantage. Experiments in this 
direction are now in progress* 

■ It is hoped that this illustration of the application of 

liquefied gases as extraction media will call the attention 
of; other investigators to this field Of work, and that the 
apparatus described herewith may be of service in carrying 
out further experiments, I ' 

In conclusion the author wishe& to express his gratltnde 
to Prof. A. W. Browne, who has suggested tbe present 
investigation* and to the fir m of Grenier and Friedrich; 
Stutzerbach, Germany, by whom the apparatus has been 
constructed , — Journal of the American Chemical Society* 
XXXV., No* 3.'.' ‘ ‘T‘. ' . '• *■- ; 


THE . AMMONIA h SYSTEM OF ACIDS, BASES, 

;• ;; v ^anb, saets** - „ ; 

By EDWAED;jC; FRANKLIN. \ 

- V (Concluded frawp. 298). ’ ' 

,9* Ammono Salts Analogous to the Zincaies, AluminaUs, 
Plumbites, &C , — Among the phenomena with which the 
student of chemistry early becomes familihr is the solu- 
bility of certain metallic hydroxides, such as the hydroxides 
of aluminium, lead, and zinc, in solutions of the alkali 
hydroxides, and he soon' learns to write confidently the 
equations— \ , . ; , \ - 

.Al(OH)3 *f 3KOH — AUQKW+3H2O, . 

V ^n(OH)a+aKOH^Zn(OK5 a +2^0, 
v ‘ PfaJtOIlji+aKOHmpblOKI^^^O/ : 
as representing the reactions which take place. As a 
matter of fact, the: composition, of the compounds thus , 
formed is still a matter of doubt (Hantzsch, Znt.Ahorg, 
Ghent,, 1902, xxx*, 289.5 Wood, fount, Chem, Soc., igioi 
xcvii M 878). 

The observations that certain metallic salts in solution 
m liquid ammonia, when treated with potassium amide, 
give precipitates which re-dissolve on adding the precipi- 
tant m excess, suggested the possibility of preparing the 
ammonia analogues of the substances supposed , td he 
present in the alkaline, solutions 1 mentioned above; The 
results of work in this direction have been highly satis- 
factory ; for most of the compounds .so/ fat obtained are 
beautifully crystalline and of rimrply definite composition ; 
results which are i* striking contrast to the properties of 
the analogous oxygen compounds fo thia respect. 

After the earlier unsatisfactory attempts to prepare a 
potassium ammouoplumbite (Franklin, poum. Am, Chem, 


. *• Frmn A mmcan Chemical Jourttcl, xlvii., No. 4. 
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Soe., 1O05, xxvit., S43}. the first representative' of this 
class of compounds to be obtained, namely, potassium 
ammonozincate, was successfully prepared by F. F. 
Fitzgerald &ourn. Am.Ckem, Sew*, xgojr, Xxix., 660} j 
Franklin, 1907, xxvli., 1274)- ; ' 

Potassium Ammonoxincate, Zn(NHK)i.2NH 3 .— In view 
of the fact that metallic zinc dissolves in aqueous potassium 
. hydroxide with the evolution of hydrogen, it was hoped 
.that' analogously a pure solution of potassium ammono- 
zincate would be formed by the action of a liquid am- 
' roonia solution of potassium amide on the metal* 
Fitzgerald found that the reaction represented by the 
equation , Zn+2KNH a Zn(NHK) 2 +H a takes place 
readily enough, especially if the Zinc is alloyed with a 
. little platinum* Because, however, of the slight solubility 
, of the salt hi liquid ammonia, its separation from the excess 
# ;ztneis a matter of considerable difficulty. ~ fim 

/J- yjsi Second method by which potassium ammonozincate 
has been successfully prepared is by treating zinc amide 
(Fifzgerald j loc. ctL), obtained by the action of ammonia 
r gas on zinc; ethyl, with a liquid ammonia solution of 
potassium amide. The amorphous insoluble zinc amide 
formed by theaction tti ammonia on zinc ethylis converted 
into a- mass of well C cr^stallised 'pptassium: salt when 
allowed .to stand . pverh^ght: in , contact with an excess of 
a ablution o! potassium amide. / The reactions involved 
are represented by the; equations— T f v „ ; ; 

ZnfCaHjJa+aNHs * r Za{NH 2 )a +2C2H6 ,r 

and'- ' * ~ " ’ . ’ / ' \ r "- ■ , 

: Zn(NH a ) a > slECNSa * Zn(N H K}$. 2NH3. ; 

Finally, and most conveniently, the salt has been pre- 
pared by the action of an excess of potassium amide in 
solution in liquid ammonia directly upon amroonated 
zinc iodide, as represented by the equation— r 

ZNI a .4NH 3 -|-4KNHa • Zn(NH 2 ) a 4 KNHa * 2KI ’ 
The crop of well crystallised slightly soluble zincate thus 
formed is easily obtained pure by washing with liquid 
ammonia to remove the potassium iodide formed, together 
with the excess of potassium amide* „ Potassium ammono- 
zincate dissolves readily in liquid ammonia solutions of 
ammonium nitrate (t hat is to say, in nitric acid). It Js 
energetically hydrolysed by the action of water ; even 
short exposure to the action of the moisture of the atmo- 
sphere produces a superficial sticlwr layer pit the clear dry 
crystals- It is hot explosive, when heated in vacua 
potassium ammonozincate retuains intact up toT6o°; as- 
tbe temperature is increased beyond this point, the sub* 
stance melts and gives oftammonia, Heating the salt 
for some hours at temperatures, between 250° and 300° 
gave a residue of approximately . the composition repre- 
sented by the formula Zn(NHK) a .iNH 3 . 

: Potassium Ammonosimnate, Sn(NK} a .4NH 3 and 
So(NK)a,NH 3 *— The preparation of a pure crystalline 
salt of. the tmmposTtion represented by the first formula 
was accomplished by Fitzgerald {jfoum* Am, Chem* Soc. y 
1907, max*, 2694) by the action of potassium amide in , 
excess/ on a liquid ammonia; solution qf stannic iodide* 
Thereactiontafces place in accordance with the , equation 
; ShiNK) 2 4 *^-h 4Kl{stanntc1ddide forms 

a white addition product with ammonia), and since the 
salt formed is crystalline and but slightly soluble in am- 
monia, it is easily washed freefrora potassium iodide and 
excess of potassium amide. Potassium ammonostannate 
is soluble in liquid ammonia solutions of ammonium 
iodide ; that is to say, if is decomposed and dissolved by 
hydriodic acid in liquid ammonia solution . It is vigorously 
attacked and decomposed by water. Heated in contact 
with the air it takes fixe and burns with brilliant incan- 
descence. It is not explosive* When heated in vacuo it 
loses 3 molecules of ammonia and is converted into a 
brick-red powder of the composition represented by the 
formula Sn(NK)*.NH 3 . . * ; 

: It is most interesting to point out the analogies between 
these two ammono compounds and the corresporidm 


oxygen salts. A formula for potassium metastannate cannot 
be given corresponding to the formula Sn(NK) 2 *4NH 3 , 
but if the nitrogen compound be given, any one of the formulae’ 
(NH 2 j a :Sn:(NHK) 2 .2NH 5 , (KNH) 2 :Sn;(NHNH 4 ) 2 , or 
Sn(NH a ) 4 .2KNH a , then it is easy to write - the analogous 
formulae (HO) a :Sn:(OK) a .2H a O, (K 0 ) 2 :Siu( 0 H 3 0 ) 2 , and 
Sn(OH) 4 .2KOH for the oxygen compound {cf. t Bellucci 
and Parrayano, Zeit. Anorg. Chm *, 1905, xlv., 142). If 
Bellucci’s contention that the formula for- the ordinary 
trihydrate ,of potassium metastannate is to be written 
K a Sn( 0 H)e, then analogously the formula fortihe amraono- 
stannate may be written K 2 Sn(NH 2 )$. Corresponding’ to 
the formula, KoSn0 3 .3H 2 0, usually given to the aquo salt, 
the formula K 2 Sn(SH) 3 v3NH 3 may be written for the 
ammono salt. j ~ ^ v 1 

The wmifarlty of &e hehavioiu of these' 
when heated is also noteworthy, for just ab thb aqub salt 
loses 3 molecules of water, so the ammOnd salt loses 
3 molecules T of ammonia, to form compounds which to 
the one case may be given either of the formulae K*SqOv 
or 0 :Sn:{ 0 K)a, and in the other any one of the three 
formulas K a So(NH) v NH:$n;(NHK) a , or Sn{NK) a .NH, 
(Note 16). ■ 1 * ■ ' " ■ 

Potassium Ammonocadmiate, Cd(NHK) a .2NH 3 (Note xi). 
—When a solution of potassium amide is added to ant- 
monated cadmium iodide or nitrate, an amorphous or 
microcrystalline Insoluble product is obtained: which 
analysis shows to be a cadmium salt corresponding in 
composition to the zinc salt described above (Note 12): 

Potassium AmmoHoMumM*,FbHK>2lWB 3t PbNK. 2NH3, 
and PbNK.NK 3 . — The attempts mentioned above to' iso- 
late the product of the action of potassium amide pa, lead 
imide have recently been renewed in this laboratory and 
with entire success (Joum, Pkys> Chem rgxx, xv., 509): 
It has been shown that the reaction between the ammono 
base and the amphoteric imide is. to be represented by the 
equation PbNH-KNHa->b^K^fNH 3 . The salt W, 
sesses conspicuous crystallising power and fs Obtained 
from very concentrated solutions in the form of beautifully 
developed colourless transparent Crystals, having the com- 
position represented by the formula PbNK.aJNHs- At 
40° below zero, if the pressure is sufficiently low, tile salt 
effloresces, losing ’ one-half a molecule of its ammonia. 
At 6o° it loses an additional molecule of ammonia; and is 
converted into a dark brown mass still showing th# Town , 
of the original crystals. The product thus Termed; 
PbNK.NH 3 ,- does hot further lose -ammonia when heated 
to a temperature of 140°. At somewhat higher tempera- 
tures the. compound explodes. It also explodes violently 
when btought into contact with water or dilute acids, 
and occasionally even on simple exposure 1 to the, atmo- 
sphere* ^ ; ; ■ /; ’ v ;■ 

When a solution of ammonium Iodide in liquid ammonia 
^ gradually added to a solution of potassium ammonp- 
p!umbite, a brown precipitate of lead tmide Is first formed, 
which with further addition pf ammonium iodide is con- 
verted ihto a white ammonobasic lead iodide (see 
Section xo}.; On additig still further quantities of am- 
tnonium iodide, the bask; lead salt dissolves to form 
lead iodide. "The equations representing these reactions 
are as follows f - 

- FbNK+NH 4 I» PbNH +ItI+NH 3 , 

2PbNH -f-NH 4 I ^NHaPbNHPbl^Ha* : 
and . ; - \ ^ ‘ . n; 

PbNPbI. 2 NH 34 - 3 NH 4 I«ThIat 6 NH 3 . ‘ 
Conversely, the gradual addition of potassium amide to a 
solution of lead iodide, brings^ about the successive forma- 
tion of ammonobasic lead iodide, lead imide, and potassium 
ammonoplumbite. : 

The analogy between these reactions and those whkh 
result from the gradual addition of nitric acid to a solution 
of potassium plumbite, and the inverse reactions which 
accompany the gradual addition of potassium hydroxide 
solution to a solution of lead nitrate, are so obvious to 
require hd statement in detail. 1 r -' 
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Potassium A mmonocuprite, CuNK 2 2iNH 3 and 
CuiJKx*NfH 3 , — When cuprous nitride, obtained in the 
manner described by Fitzgerald (loc.cii.) } is treated with 
a, liquid- ammonia solution of potassium amide, a salt of 
the composition represented by the first of the above 
formulae is formed, which, because of its extreme solu- 
bility, has so far been obtained only in an approximate 
degree. of purity (experimental results not published). At 
low. temperatures the salt separates from very concentrated 
solutions in the form of colourless crystals, Which - readily 
part with one and one half molecules qf their ammonia of 
crystallisation. One molecule of ammonia is retained up 
to 200°, above which temperature the heating has not been 
carried, • 

The formation of potassium ammonocupiite is repre- 
sented by the equation Cu*N 4-6KNHa *3CuNK 2 4*4NH 3 . 

, r Potassium A mmowthaUate, TIN . 4 NH3 , T1NK 2 .2NH 3 ;, 
and TlNK2.xiNH3 ^Black thallium nitride dissolves in 
liquid ammonia solutions of potassium amide to form a clear 
yellow solution, from which, bn cooling the hot too dilute j 
solution, a' crop of beautiful yellow crystals separates, 
E 3 ^riedi» ;pac«p at -40°, thesecrystals retain their, colour 
Uhd havelbend shbvm' tojhave the composition represented , 
.V’.^w.|onaaiA TlNKj^Np^isr 
•>: i7‘ . al results not yet published). Oil wanning up 

to laboratory temperature the salt takes on a ;Hght"er 
colour, Ibses 2 molecules of ammonia^ andisconverted 
into a compound which is represented by the ' Simula 
TlNKi,aN H3 or TiNHa-a&N Ha* When heated to ioo Q 
the latter compound loses two-ninths of its nitrogen iii the 
form of ammonia and is comer ted into a black mass to 
which, the formula;, TlNK 2 .iiNH 3 may he given, but 
which may be merely a mixture of thaiHumnitride and 
potassium amide in the proportions represented ;by the 
formula Tl 3 N. 61 ClSfHz, When dry, that , is, when free 
from liquid ammonia, anyone of these products explodes 
with violence on the slightest provocation. The yellow 
Solution of potassium amraonotballate, when treated with 
a solution of ammonium nitrate, gives first a precipitate qf 
thalHum nitride, which then, on further addition of the 
acid, goes into solution as thallium nitrate. 

10. Ammonobasic Salts. A m mono ly sis .—As has already 
been shown, the reactions between ammonia and the nan- 
metallic compounds indicated in the equations given above 
(p. 296) are strictly analogous to those which take place 
when the respective substances are treated with water, 

. and are therefore appropriately designated as ammonolytic 
< in order to recall their close relationship to hydrolytic re- 
actions. These particular ammonolytic reactions proceed 
energetically to completion and are quite as irreversible as. 
are the corresponding reactions which result from the 
treatment of. the halogen compounds of the, non-metals 
and water. Silicon chloride and the phosphorus chlorides, 
for example, are completely ammonolysed in contact with 
ammonia, just as they are completely hydrolysed by theac- 
tionof water. However, just as certain well known hydrolytic 
reactions are reversible, so also have salts of a number of 
the less positive jnetals. When treated with liquid ammonia, 
"beeqfbuhd tq;givebasic precipitates which ate Increased 
in amount by the addition, of potassium amide, and which 
are completely dissolved by the addition of an appropriate 
acid, that is to say, by the addition of an ammonium 
salt* Jl , -L* 

Attention was first called to the existence of such re- 
actions by Franklin and Cady ffioum. Am. Chsm. Soc. t 
1904, xxvi., 5x2}, Who observed the formation of what they 
assumed to be a “basic bismuth nitrate” (“ a salt related 
to ammonia -as the ordinary basic nitrate is related to 
water* 1 ) around a bismuth anode during the passage ofan 
; electric , current through a dilute solution of ammonium 
nitrate in liquid ammonia, ^ , 

t Franklin and . Krans (A». Chm. yourn., 1900, xxui., 
299) had earlier observed the separation of a . small 
quantity of an insoluble compound accompanying the 
action of liquid ammonia on mercuric .chloride* It was 
later shown that the formation of this residue is due to the 


ammonolytic action of liquid ammonia on mercuric chloride 
(Franklin, ¥<wwt* Am. Cfam. Soc. f 1905, xxvii,, S^ 1 )** 8 
represented by the equation — 

HgCU+zNHs NH t HgCl+NH 4 dl, 
and that the product is identical with the well krowh in- 
fusible white precipitate. The reversibility of the reaction 
is shown , by the observation that addition of ammonium 
chloride to the mercuric chloride prevents the formation of ■ 
the white precipitate when the mixture is treated with 
liquid ammonia, and by the fact that addition of sodium 
amide to the system represented % the above equation 
displaces the equilibrium to the .right, While addition qf 
ammonium chloride solution to the liquid in contact, with 
the precipitate determines the disappearance of tbe fatter. 

Tn an entirely simitar maiiner, lead nitrate, lead iodide, 
mercuric iodide, mercuricbcoiuide, bismuth iodide,bismuth I 
bromide, and stacaic iodide Undergo ?ammonoIyris to a 
greater of less extent when treated with liquid ammonia, r ,• 
Although abundantly soluble inliquidammonia ho one of 
those salts dissolves to S cleaf solution unless a quantity 

ieol>s^^ Chm. Soc. t ’ 

190ft xxix.y ifigs) oh the behaviour ofstanniciodide in 
solution in Kquid ammonia , are especially flluminating in ' 
this connection. When a limited quantity of liquid am- , 
monia is brought into contact with stannic iodide to which 
a minute quantity of ammonium iodide has been added, 
the tin salt dissolves tb form a dense colourless and clear 
solution. When additional ammonia is distilled into the 
tube in such a manner as not tq mix its contents, the 
separation of a white precipitate is observed, occupying a 
zone between the concentrated solution of the stannic- 
iodide and the freshly distilled ammonia. * On shaking the 
tube and thus mixing its contents the precipitate disappears, 
bn again distilling ammonia into the tube, the precipitate 
reappears, ta disappear ^ again on shaking the tube. The 
separation of the precipitate may be observed several times 
by repeating the operation thus described. After a. rela- 
tively large amount of liquid ammonia bad been added, 
the precipitate becomes permanent; and the separation of 
tin from the solution is complete, as is shown by the obser- 
vation that the addition jof potassium amide to the super- 
natant solution fails to produce any farther precipitation. 
The addition qf any considerable quantity of ammonium 
iodide to the solution in the beginning prevents the am- 
monolysis of the salt. Whether m this particular instance 
the product of ammanolyris is an ammonobasic salt, or an 
amide, imide, or nitride of tin, free from iodine, has not 
been determined. The remarkably close parallelism be- 
tween the phenomena just described and . the familiar 
action of water on acid solutions of antimony chloride 
and bismuth chloride is so obvious to require no further 
comment. >' r - . .* " * 1_ 

The ammonobasic salts of definite composition which 
have so far been obtained are the ammonobasic mercuric' 
halides of the respective . formulae NH 2 — Hg— Cl, 
Hg:N— Hg— Br, and ; HgsN-Hg— I, and theammono- 
basic lead iodide of the formal* Pb:N— Pb — I.2NH3. 
The reactions whereby these compoundshave been obtained , 
are represented by the equations— 
r HgCl a +2NH 3 ^NHa—Hg— Cl+NH 4 Ci, 
aHgBr 4 +4NH 3 -Hg:N^Hg— Br+3NH 4 Br, 
2HgIa+4^H 3 »HgiN 7 -Hg,I+3lSH 4 I, ' 
aPbIit6NH 3 *Pb;N--Pb-I,2NBf 3 +3NH4, ; ■ 
the amount of ammonobasic salt formed being increased 
to a reasonable yield, when desired, by the ; addition of 
limited quantities of potassium amide. 

The ammonobasic salts which have thus been obtained 
as definite chemical „ compounds, as Well as the others 
described above as having been observed qualitatively, all 
appear as insoluble amorphous precipitates (Note 13), 
characteristics which, 7 at is well known, attach to the more 
familiar aquobasic salts. Even the tendency of the latter 
class of products to form baric mixtures of more or less 
indefinite composition, is exemplified in the failure of 
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atteJBpts'(FrtujUin, Am.' Sec., mt> 5 ' r pev&.r 

8iq) ter obtain amnionobasic compounds of nefimto com* 
-positioa ' front eitbei alumfnium' of antimony iodide. In 
thecaseoF, antimony fedidt; it fa interesting to note that 
continued agitation , through several weeks, of the nnely 
divided salt with liquid ammonia —which, as the ammonia, 
absttactediodirie from the salt in the form of ammonium, 
iodide, was from timfe to time placed by fresh solventr- 
failed, in thehands of Fitzgerala/to yield a compound of 
deSaite composition* - 

In addition to the compounds of mercury* two other 
representatives of the class of ammonobasic salts are found* 
described in the literature- The ammopobasic titanium 
, halides represented by the formulae N—Ti-r.Cl and 
Nrr’j'jl—Bc have been prepared by Ruff and Eisner (Brn, 

’ igc&tM,, 2250) bytbe actipri m f licpaidt ammonia orithe 
„ chloride andferamldeofritanium^s^ : ; 1 

\jii. Ammonebasic . Mercuric Saits w ~ 
of - the 1 ammohbbasic mercuric ; {salts NHa-r-tHgr^Cl, 

, {and Vthe: ammonolys^ 

' v ofT^bttno'‘i&!bAe; br&riude^and Iodide respectively in 
liquid ammonia solution pt facts which have an important 
^baring uppb ,ihe <^esjtfot^ ito&Utg* 

woUp 'df the |c^calle4 ;n>^curiamra.onium compounds, a’ 
qu^ t&i neyc^-rebei^a|atiS& 

' Sincetfaese ammonohasmtnercuric salts, tbepreparatibri 
''and deacripridf/of whl^lm^ beed ^^en m- a previous 
paper cannot; 

be dis^nguished from the respective products of the action 
of aqua ammonia on the mercuric halides, it follows. that 
the latter compounds are rdentmal with the former. ' If Cis 
therefore altogether wrong toiorroulate the arachpnobasic 
mercuric chloride, KHz— Hg— Cl > as a double salt of 
dhnercuriafombnmm chloride and ammonium chloride, 
Hg2K v ^-CI.N H 4 CI> and the; amraonobasic iodide,. 
Hg :N— Hg~i; as dimerenriammonium xodide, HgaNV - 1 /; 
as is done in the majority of the dictionaries and hand- 
books of chemistry. /_ ,j x '/ - - : 

_ In a subsequent paper the attempt will be made to show 
that all the mercury ammonia compounds described in the 
liter ature,rristead of bein^ ammonium salts in which am* J 
raonium hydrogen is substituted by mercury— as the various 
mercuriammonium theories assume them to be— are, as a 
matter of fact* either normal mercuric salts with ammonia 
of crystallisation, or basic products resisting from am* 
raonoly8is, or both ammonolysis and hylrqlysis, of the 
normal mercuric salts* ;; > ?■ V */ J j:' j r ; J - ; " J 

'! . ^Conclusion, t v r : " t '/ ‘ ' - ; 

It has been Shown in this paper that an ammonia system 
of acids, bases, and sj^ts may be formulated on the basis 
of airimonia;as the typical Suhsfance, and m a manner 
entirely analogous, to the formulation {ipf fhe ordinary 
oxygen acidi, bases, arid salts as derivatives of water. 
In otber words, > system of acids, bases, and salts has 
been devebmad ip which nitrogen occupies * position 
Bandar to mat oCcnpied by oxygen in the: system ; of 
Lavoisier. V . 7 '-* ■ K/; % ; - v , 7 7 : 

[ Thearida of the ammonia system are the acid amides . 
. auid; imides* including ..the amides and lnrides of “the : rioa- 
metaHfoelementSi thebasris of dmsystemare the metallic 
amides arid Mdea; the salts are^ne imetadHc derivatives 
of the aoid amides arid' tinides.- 1 ^ , _-i - ■ ~ )- f , 

In order, to emphasise their relations foammania, and 
for convenience in discussing the teactions between repre- 
sentatives of the ammonia system, these acids, bases* arid 
salts are referred to as ammopo ridds, ammono bases, arid 
ammouo salts respectively. , 

Reactions in liquid ammonia solutions which are strictly 
analogous to the familiar hydrolytic reactions in water 
solutions have been discovered and are accordingly desig- 
nated as ammonoiytic reactions. Products which have 
been named ammonobasic, salts are shown to result from , 
the smmoriolysis of certain salts of the heavy metab 
- : It Is shown in this paper that the relationships indicated 
by this system of nomenclature are by no means purely 


formal. ; The atrimono acids exhibit certain truly acid 
properties, the ammono bases react In liquid ammonia 
solutions in a manner- strictly analogous to the familiar 
reactions of the ordinary hases in aqueous .solutions, and 
the ammono salts are as certainly salt-like compounds as 
are the products of the interaction of ordrriaxy acids and 
bases* ; . . „ v f 

A considerable number of new representatives- of the 
ammonia system. Of acids, bases, arid salts have been made 
by means of reactions, carried on in liquid ammonia 
solutions, arid are found described in the above pages/ 

Notes. ;'* '.X’ ^ J C _ 

ro. Howe, %oum. Am. Chem. Soc.> ipog, xxxt., 
first called attention, tp the iemarkable/aririlogto^Mt^veeU 
, these aqnoBtannate8 arid ammonostaririatesv 
/ Jet. Prepared in v . the laboratory of Stanford tJnlyef^^ 1 ; 
by G. S. Bohart . Results riot yet published*' - \J'- r J : J 

xa. It is - interesting to note mihis’connectioritbaf cad- 
mium bydroxide has not been observed to possess Ampho- 
teric properties.' 1 ’ " ; / 

’ r 13. In fwo tubes containing: mercuric chloride and 
t liquid ammonia which were sealed Up .six or eight years 
ago, thri white, apparently amorphous precipitates of 
NH^HgCI which separated at that time have changed into 
aggregates of well developed crystals . - 
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A Mercurv-bath Level, - 

Up till now it has generally been necessary to employ a 
♦spirit-level for transportable instruments. The best lever 
is that which is formed by the refiexion m a bath of mer- 
cury, but the exhume mobility df^the^ ^ surface Of^ ' thfobjath 
has limited its employment to observatory instruments. 
Only in tbe prismatic astrolabe has tbe dlmculty been got 
over bythe use of bathsof amalgamv but this faas also very 
serious disadvantage, ; Messrs, Andrd Broca arid Plorian 
have managed to contrive an apparatus that has been 
realised by the Lacour Dutbiot eBtahlrsbmerits'Wbefc tbe 
useful properties of the me#cury-bAth haycbrieri'kriptV^bile 
the production of waves on the surface has been suppressed 
by trepidations. This result ts obtoined by placing the 
mercury-bath in a box completely Closed, and {by sur- 
mounting it with glycerin. The .upper part of the box* 
that Js to say the top* is ' ant objective hi contact with- tbe 
glycerin. With these elements an auto-collimarive lunette 
is constituted, and it is possible with a focal distance of 
iE c. and an. objective; with an opening of 28 mm/ to 
regulate the ■, horixontality to; about a J fraction of a 
second. ■ The apparatus also does not take rip much space, 
as the lateral walls qf the mercury-hox have been formed 
by a spherical xone in which the mercury Is Raised rill on; 
the : level at which ' the tangent plane makes, with the 
horixon, an angle equal to the angle of the meeting point 
Of tbe mercury with the top of the box ; this suppresses 
the perturbations of the surface caused by the meniscus, 
and thus the bath may have a diameter very slightly 
superior to that of the objective. This apparatus may he 
used as a seismograph, and if it ismade of sufficiently 
large dimensions, it may also be possible to study with it 
the perturbations of the vertical,; { / 

V ' l ; - '‘VoLCAHJc Gases'. 

In a notice analysed by M. Lacroix, Professor at the 
Natural History Museum, Messrs. Day and Shephers con- 
clude from experiments made, at Mount Kilanea, that 
amongst the volatile products emanating from lava in 
fusion, at a temperature of about 1 coo 0 , .there Js to be found 
an abundance <3 water-vapour, which has been condensed 
arid studied. This is a confirmation of the Observations 
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made 10:1865 at Etna by Fouqud and Silvester. If other 
observers, &s Messrs. Bran and. Green, have: concluded 
from other; observations -made at Kilanea, that the 
exhalation is dry, it is because, they have operated, hot on 
the gases emanating from the lava in & state of fusion, bat 
Upon the gases collected near the edge of the crater. In 
this region of the volcano there is, indeed, a large amount 
of dehydrated gases and finely-divided sulphur. Prof. 
Armand Gautier confirmed the observations of his 
colleague. 

' * * The r6le of Heredity in Dogs. 

M, Philippe de Vilmorin has undertaken some Very- 
curious experiments on the transmission of hereditary 
characteristics in dogs. Jd. Edmond Perner* Director of 
the Paris .Natural H xstoiy Museum, has l notified .these 
experiments to theAcademy o£.Smences.i There are 
seveml races of dpgs thstt have ho caudal appendage. 
Thus, the race of r^urboh hrach dogs, the Auvergne 
brachsj the German bracks; the Bpamsh hretons, the 
Hungarian shepherd dogs, the long-haired loulous of the 
.Scheldt ^u^is^e^ara^eristic 

‘Crosses between doga ef diS«te^ species. According 
as the dogs haveoc haye not My caudal appendage, and 
according to thegreatCror lesslength of the Same, M. de 
Vilmorin classeg them In three categories* The termino- 
logy that is em^yed for the classification Of the molluscs 
has served him i for ' the designation of the canine 
categories. The. Angara dogs are characterised by the 
total absence of any tail. The Brachyura dogs have a 
short tail! The Macronra dogs have, on the contrary, a 
normal tail. Observation has shown that die character of 
having no tail dominates according to the m# of .Mendel! 
Xt would then seem that alldogs totally tailless are hybrids. 
On the contrary, the dogs that have a long tail are a 
pure type. , By crossing Anoura dogs with Macroura dogs 
h^lf byodds and half normal dogs, have been obtained. 
By crossing, on the contrary, Anoura dogs amongst them* 
selves,, the dogs obtained without a tail were in the propor- 
tion of 75 pdr cent, and the dogs with a tail in the propor- 
tion of 25 per cent. These researches confirm once more 
the discovery made by Mendel about 1868, which discovery 
has lain dormant for so many long years. The glory of 
Mendel is quite recent. It was only forty years after the 
publication of his first studies concerning the transmission 
of hereditary characters -.that, the Dutch botanist, Van 
Vries, in igco, discovered the laws of Mendel. , Mendel 
was a monk in a Moravian convent near BrunnV H e was 
passionately fond of cultivating his garden, where he 
, hybridised sweet-peas. - \t was. To this way that he dis- 
covered the laws of hybridation^ published in a little local 
review, the Bulletin deja Reunion Scimtifigue de BrUnn, 
these laws remained for a, Tong time hidden. Since Van 
Vries rescued them fromobjivion naturalists and scientists: 
are continually exploring, this marvellously rich waywhich 
has^g^i; :n^|^ 1 ^ 

Natural Incubation and Artificial Incubation. 

'The comparative study of natural incubation and arti- 
ficial incubation is somewhat difficult* as it can only he 
made during the season in which it is convenien t to procure 
' hatching hens. For. this reason the . experiments ; that 
' M. Brechemin has made on this subject were effected 
during the monthsof March, . April, and May ; they con- 
cerned r on the one hand, three turkeys, three hens, who 
were each rime charged with a hundred eggs ; on the . 
other hand, there was an artificial Incubator with a reservoir, 
of water kept hot by means, of a little lamp. In . this an- ■ 
p&ralus a hundred eggawere placed,each month ; naturally 
the eggs had previously been thoroughly looked through. 
The results werethe following Natural incubation^-342 
fecundated eggs gave 158 chickens ; artificial incubation 
—243- fecundated eggs gave 209 chickens, The experi- 


ments were continued by jfche comparison of artificial 
breeding and natural breediog,the food being the same : 
for ail the chicks* Those given oyer: to the care of the 
hens and turkeys disposed of a surface of 4000 square: 
metres of free air, whilst the artificial breeder' was sur- 
rounded by only 600 square metres of ground situated' in a 
place the front part of which was covered with glass.. 
Three months after the eggs were hatched it was seen that 
there were only 75 chicks left ont of the, 158 brought up 
naturally, whereas there were still 194 out of the a 09 _ 
brought up artificially ; that is to say, a loss Of more than , - 
50 per cent out of the natural' brdedin£ and only ro per 
cent out of the. artificial breeding. All the same, it must; . 
be noticed tbattbelossis not so great 
breeding whenthe bens .are kept\m breeding ,hoxtt& oriin 
closed hen-houses. AsaconrAsian^ ^ bis 

trials, M. Brechenwn considers' that natural hatching and 
breeding can T» ibdiriaied Tor snJfall enterprises andfpr - 
.n^rridbcrivb breeding vhroods; !^ mens *-i 

vigorous subjects ; artificial incubation and breeding riiust 
nevertheless be preferred forall breeding enterprise? of . 
'UByextqnL ^ " r ;' 'r “*'• y • ; y s t 1 • . " ; r * \ : 

.*■ ; ' t . ;; >7 v < / T he/ Evolution’ OF Sea fishing. • " ' 1 ; - /' 
Several deep-water fish, of which jfche zoological museums* 
possess but very Tew examples, have made their appearance 
on the Paris fish market. Large quantities ,q£ these fish 
are to be found in the Central Market during the winter 
months. According to M. Edmond Perrier, Director of 
the Natural History Museum, these curious Tacts are the 
consequence of the evolution of sea-fishing. The fishers 
mow go further smd deeper to seek for the fish that are 
rarely to be found near the coast. For some years past 
trawlers have; been going to fish oh, the coasts of Portugal, 
and their nets descend to a ; depth, of 1 2oo metres. Dr* 
Jugeat, sanitary veterinary surgeon it the Central Market, 
has ; noticed many fish like the beryx, of a bright scarlet 
colour ; the bratka^ the xeides, the Denfiis metrocanus, the 
ancient braraidee, whose eyes are particularly develop 2d 
on account of the .weak light that penetrates into marine 
waters at adepth of 2oometoiss. Very few Parisians con- 
sider that they are often giyeri fish to eat that Up till now 
were considered as zoological curiosities. , - ' , / , 

A. Tear, without; any Sfots' on the Sun* ■ 
During the first two quarters of the year 1913 the bril- 
liant surface of the sun remained completely free of spots. 
M. Guillaume, astronomer at the Observatory of Saint- 
Gems Laval, near Lyons, has continued his observations 
during the third quarter. M. Bailland, Director of the 
Observatory; in a~ communication in M, Guillaume’ffname; 
remarks that also during this period there have been 
hardly any spots ; on* the Contrary, brilliant faculas have 
been observed. Another astronomer of the Lyons Obser- ' 
vatory, M. Hajolet, has rerharked’ a certain Increase m the 
stronger magnetic pertuibations, which are the only ones 
that it is possible to observe* The 1 year \x$x$ is rem ark- 
able on Account of die absence . of spots bn the sun. ; Such 
a minimum faas not been observed smce iBio.- ?\ > r ' >.} 

Is it Land or a New Island? 

General Schokksky, delegate from the Russian Govern* 
ment to the Conference on the Map pf the World, has 
presented two communications— one concerning a new 
map, in relief of Siberia ; the other concerning ait im- 
portant discovery that has been made by;tfco hydrographic 
officers of the Ru ssian NSvy instructed With the exploration 
of the Northern Siberian coast from Behring’s Stmits to 
the Tamur * peninsula. ' These, officers have discovered a 
new land, or a new long and nartoW island. which extends, 
towards the east as far as the longitude gfi twelve minutes 
of the Greenwich meridian. . ; It is not yet known how fat 
this land stretches towards the West! , TheUtitude of it is 
86° four minutes. It occupies about the same position as 
Spitsbergen ahd Praha^qshf# land; •: The miswon has not 
yet retsmed’ frcm IQmiScbatkai : ; This hews has beer 
transmitted by telegram, : r 
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PROCEEDINGS OF SOCIETIES. 

Chemical society. 

Ordinary Meeting, November 6 th, 1913. ; 

Prof. W. H, Perkin, LL.D., F.R.S., President, 
in the Chair. 

The President referred to the heavy loss the Society had 
sustained through death, during the vacation, ex the 
following Fellows : — E. L. Barret, Paris ; J. C. Bell, 
Manchester; A. Cantin, Mauritius; T. Crossman, Star- 
beds.; J. Davidson, Holywell Green; L, M. Deane, 
Ijkley; Sir W. N. Hartley, Dublin; J. Lewkowitsch, 
W. Hampstead; H. Marshall, Dundee; .L- Patchett, 
Batley ; M. G. Roy, Chintadrepettah ; A, Wallace, Agra. 

The following announcement was made :~That, m 
fufcure,alist of the papers to be read at each Ordinary 
'Scientific Meeting will: be advertised in the Marking Post 
on the Wednesday previous to the day of meeting. ' 
MeasrS. C. K. Tinkler and E* Cahen were formally 
; admitted Fellows of the Society, 


ford Road, Durban, Natal, South Africa ; Sankar Rao B, 

, Badarni, M.A., BadamiHoase, Hulteurpet, Bangalore,' 
India ; Stanley Charles Bate, B.Sc., 5 6, Alexandra Road, 
Upper Norwood, S.X. ; Charles Maurice Berlein, B.A., 

; Cross' Oak' Berkhamstpd; Arthur Bicknell, B. Sc., Balliol 
College, Oxford; .Augustus Pearce Llewellyn Blaster, 
B.A., Chidham, Potters Bar, Middlesex ; Adhor Krishna 
; Bose, ‘90, Musjeed Baree Street, Calcutta, India ; Arthur 
Bramley, B-$c., 19, Cambridge Road, Barnes, S.W. ; 
Arthur Joseph Brearley, B.A., 13, Victoria Terrace, 
Exeter; Bertram Campbell,' B.Sc., Beecbover, Manor, 
Avenue, Grimsby ; Frederick George Carter, Amritsar 
Distillery, Amritsar, Punjab, India ; Santi Pada Chowdry, 
Economic Research Laboratory, Rewa State Industries, 
tJmaria, India; Francis William Clark, 35, Wilmington, 
Square, W.G. ; Herbert Stoddard Coleman, 14, Dunsford 
Road, Bearwood Road, Smethwick; Thomas James 
Drakeley.BvSc., 36, Mitchell Street, Newtown, Wigan; 

: Cyril Duncan Fuller, 6a, Hill Street, Totterdown, Bristol ; 
Charles John DickensOn Gair, 39, Cranston Road, Forest 
Hill, S.E. ; Stanton Gibson, B.Sc., 23, Lordship Park, 
NV;. Richard .Hargreaves; B.A., Chat bum, Clitheroe; 
George Alfred Hebden, 78, Norborougb Road, Tinsley, 
Sheffield ; Richard Pendarves Hodges, 42, Olive Road, 
Cricklewood, N.W. ; Wfljiam Francis Hotfelyv 67, Ross 
Road, Wallington , Surrey | Alexander Hynd , M , A., B .Sc. , 
196, Baldridgeburn, Dunfermline ; William Johnson, 
B.Sc., Walton, Stoneygate Avenue, Leicester ; Harold 
Brumfield Jones, Broadway House, Northolme Road, 
Highbury, ■!?.; Gbolam Rasal Khan, B.Sc;, Lyallpur, 
Punjab, India; Sidney, Oliver Leivesley, care of W. 
Leivesley, Esq., ChiHagde, N. Queensland, Australia; 
William John Lewis, 10, Lightoaks ; Road, Pendleton 
Manchester; Perclval James Lycett, Castle Hill, 

- r? .1. rvtit? j» 1* t . 


Naik, II.A., B.Sc., Krishnafh College, Berhampore, DisL 
Mnrshidabad, Bengal, India; John Alien Nichols, Stanley 
Mount* New Stockport ; John Thomas Pattison, 

72, Bath Road; Sonthsea, B.O., Portsmouth; .Wilfrid 
Roberts PoweU, B.A„ 14, Marlborough' Road, Richmond, 
Surrey; Henry Edward Findlater Pracy, 25, Grosvenor 
Park, Camberwell, S.E. ; John McArthur Stuart," Balliol 
College, Oxford; Robert Tennant, 4, Park Terrace, 
Queen’s Park, ♦Glasgow; Henry Walker, io» Melrose 
Terrace, West Kensington Park, W. ; Henry Wood, The 
Limes, 62, Culverden Road, Balham, S.W. 

Of the following papers, those marked * were read : — 

, *266. " The Conversion of Qrtkmitroandnes into iso 
Oxadiaxole Oxides {Furoxans}” By Arthur George 
Atoka and Frederick Maurice Rowe. 



Whilst o-mtroanilme on alkaline hypochlorite oxidation 
is quantitatively converted into benzrwOxadiazole oxide,— 


C$H*< 


and 2 : 4.dinitroamline (when an alcobol is present) into a 
ehloromethoxy*(or ethoxy Jbenzwcoxadiazole Oxide, the 
presence of an amino-, acetylamino , azo-, or sulphonic 
group in the para-position occasions a compete disruption lr 
of the benzene ring, and only in the case of the sulphonic 
acid was a small quantity ofabenzirooxadiazol oxide 
produced, ' - v \ ( .• 

The two isomeric 0- dinitr obenzidinesf Cain, Coriitbard*:i . * 
and Micklethwait, Trans., 1912, d., 2298), when sub- 
jectqd to hypochlorite oxidation under like condition 9 ,yield ; 
entirely different products. Whilst the isomeride melting - 
at 275 0 (regarded by these authors as 31 5'-dinirtoteriridiUej , • > 
produces a typical furoxAn, — : ! r 1 : 

O a S^>C 6 H3-C6H 3 <NSo s , 

readily Convertible oh reduction into a diphenoquinone 
tetraoxime, C6H 3 (;NOH) 2 , C6H3(:NOH)2, and a bisbenz- 
Mooxadiazole;^* 

the isomeric o-dinitrobenzidine melting at 233 d , regarded 
as the 3 : 3^-deiivative, gives a reddish brown crystalline 
compound of the formula C12H6Q4N4, which is probably 
an internal azo-corappund. 

C<sH 3 (NO a )*N / 

■ ; . > ' d 6 H,(N0 2 )-N ■' 

The above biabenzirooxadiazole oxide (bisbenzfuroxan) 
crystallises from chlorobenzene in pale yellow thin 
hexagonal plates, melting at 21 1°. The corresponding 
bisbenzimoxadiazolfe (bisbenzfutazan) ,foruls j yellow 
needles, which melt at 244 0 . The diphenOquinm|^etra- 
oxime is a r brown amorphous powder^ soluble 
^he authors have also repeated and con hrmed of 

qst (Annalent iSpg, cccvii., 54) oh the nitration jBKts 
of benzisooxadiazole .oxide- Both the mono- ann^Sft di- 
nitrobenzwooxadiazole oxides, which jure thus obtained 
have strongly marked heal properties,’ turning Congo paper* 
blue, and dissolving readily m aqueous alkalis. . * ' 

♦267. “ The Constitution of Aniline -bUtch.” (Part IV,}. V 
By Arthur George Green and . Wildum Johnson. 

In. further support of Green and Wolff’s formula (A) for 
anilide-black base. (chlorate oxidation) (Prae^ 1912, xxviii., . 
250) the following data have been obtained ; — , 

x; On oxidation of aniline-black with lead peroxide arid 
sulphuric acid a yield of benzoqninone is obtained, which 
corresponds with that required on the assumption that all 
the mono- and di-substituted benzene nuclei, but not the 
tri-substituted, will yield benzoquinone. 

2. In presence of an excess of mineral acid aniline- 
black absorbs one molecule ^ of sodium niuite corres- 
ponding with the formation of a monodiazonium salt. 

He rice the tenninal nitrogen atom forms an amino* and 
not an imino- group, and the chain must be an open one. 

3. Titrations with hydrochloric acid have shown that 

Aniline-black, .in common with Cmeraldirie and nigraniline, 
yields a non-hydrolysable dihydrochloride and a trihydro- 
chloride, in which one molecule of hydrogen chloride is 
readily hydrolysed. , Two of the nitrogen atoms are there- 
fore strongly basic (quinorioid), whilst a third is weakly 
basic (amino-group). Leucoemeraldine, which contains 
no .qumonold . nitrogen, does not give a stable hydro- 
chloride. ^ 

4- Nigraniline does not condense with secondary 
aromatic amines, but only with primary amities. ' 





, *j/Tbe variety of smiliae-black producediit solution by } 
oxidation with chromic . acid and known; aa « single bath? 
black,” o t “ bichromate black,” has given results which' 
indicate that ft is the" hydroxy analogue of ordinary 
aniline Mack (B)* It is less basic than Ordinary 
aniline - black, forming a non - hydrolysable dihydro- 
; chlmlde^' biit ? -not a? trihydrochioride* i On . oxida- 
>^toh yield &*J benzbquihone consistent,^ 

formula given * ;In .the above - formulas the 
coIou«ng 7 matters ate represented as anbydro-bases, but 
In both cases analysis indicates the presence . of iH^O 
ihore f a fact explainable on the assumption that one 
phenylazonmm group is present as an hydroxide or two 
such groups as an oxide. i: v ' 1 ‘,v'< t - 

. Discussion.- ■ '• 

Professor J. T. Hewitt agreed with Dr* Lowry in hot 
liking an ortho- quiridhoid formula for the free anhydrous 
bases of the safranine series. The linking of ^quinquiva- 
lent nitrogen atomtha tervalerit nitrogen atom attached 
to the same nucleus hut in the meta-position seemed quite 
improbable, and when similar structures were given to 
a^osafranone and its derivatives, the Compounds were 
. represented as betaines of a weakly acid phenolic group 
with a ^quaternary ammonium (powerfully basic) com- 
pound. This was at variance with the actual properties 
of aposafranone and its hydroxy-derivatives, since their 
basic properties were feeble. Arguments of .a similar 
character might be urged against Professor Green’s 
quaternary ammonium oxide formula for , the hydrates of 
, compounds of aniline-black type. 

*268, u The Constituents of Senna Leaves." By Frank 
;Tutin. 

Three specimens of senna leaves have been submitted 
to, examination* namely— (I.) Tinnevelly senna leaves 
, ( Cassia mtgustifolia* Vahl ; (II.) senna leaves from Lima, 
Peru, which were found to be botanically identical with 
the Tinnevelly leaves ; and (HI,) Alexandrian senna leaves 
(Cassia acutifolia, Delile). 

The Tinnevelly leaves yielded, in addition to a small 
amount of essential oil* chlorophyll, and resinous pro- 
, ducts, the following definite substances— (i.) Salicylic 
, acid ; (ii.) rbem;(ui.) kaenapferol ; (iv.) aloe emodin (v.) 
Mrmpfeftn^ XS&lf&OtefiHzQ ;(m. p. 185—195°), a new 
glucoside of kaehxpferol ; (vi.) a mixture of the glucosides 
of rhern and aloe-ethodin ; (yii.) the magnesium salt of an 
unidentified organic acid ; (viii.) dextrose ; (ix.) myricyl 
alcohol ; (x.) a phytosterol ; , (xi.) a phystosterolin, 
C33H56O6 ; (xii.) palmitic and stearic acids. 

The Peruvian and Alexandrian senna leaves contained 
„ the above-mentioned compounds,, with the exception of 
the magnesium salt, and, in addition, fsorhamoetin. The 
: latter also occurred in the form of a glucoside, 

The statements of Tschirch and Hiepe (Arch. Pharm\ y 
1900, ccxxxviu., 427), that senna leaves contain “senna- 
iraemodm, n tt sennachrysopbanic acid ” (chrysophanol), a 
“ substance, C^HioO^,” and sennarharnnetin,” cannot be 
confirmed, it having been ascertained that the anthra 
quinone derivatives present corisist solely of rhein and 
aloe-emodin, whilst the flavOne product is either kaemp- 
. ferol, or l mixture of the latter with isorfaamnetln. - 


* *269. ( fA Series' of ythsfuujs*, of NUro-comfounAs and 
Amines* which -are ; Coloured in the} Liquid Slate only." 
ByCkARLESKENNETH TmktERw ? , V * 

. Certain .niuo-comjkiundsi When dissolved in fused 
diphenylamine and other aminesygrve strongly coloured 
solutions^ , The colour, however; entirely disappears on 
complete solidification of the mixture, 
s, V. The most suitable substances for the demonstration of 
this phenomenon are mixtures of diphenylamine with one - 
of the following mho-compounds: 0 , w-, and p-chloro- , 
nitrobenzene, f»- and ^-nitrobenzaldebyde, ^-bromonitro- 
benzene, tetranitrometbane. By enclosing one of these , 
mixtures between two test-tubes placed one inside the 
other; the phenomenon is well demonstrated. Thus, a 
mixture of dipbenylamine and ^cbloronitrObenzene, 
which is colourless at the ordinary temperature, acquires 
a reddish yellow colour when held in the hand, and loses 
this colour when the temperature falls. 

A mixture of dipbenylamine and j>- nitrobenzaldehyde ? 
shows a deep red colour at slightly above body tempera- 
ture, returning to the colourless state on cooling, 

A mixture of diphenylamine (solid) and tetranitro- 
methane shows a dark brown coloration, but in a freezing 
mixture this colour is entirely removed. 

- , From analogy to compounds, of amines and . nitro- 
derivatives, such as trinitrobenzene (Hepp, Annalen, 
1882, eexv., 344 ; Sudborongh, Trans. f igoi. lxxix. ,, 522 ; 
1902, lxxxi.,587, &c. ; Noeltitig and Sommerhoff, Ber . , 1906, 
xxxix., 76, and others), it is possible that the colour. Of 
these mixtures is due to the combination of the nitro- 
derivative and amine in the liquid state only. No 1 direct 
evidence of cothpound formation has, however, so far 
been obtained from the various* physico-chemical in- 
vestigations which have been carried out. 1 J ; _ 

Certain phenols and other substances may be substi- 
tuted for the amine in the demonstration of the pheno- 
menon, and the investigation, is being extended in this 
direction. - ; 

- >■ Discussion. , 

In reply to the President, Dr. Tinkler said that the 
transient coloration* produced Were usually orange-red or ~ 
red, although in the case of diphenylamine and tetrahitro- 
raethane a very dark brown coloration was obtained. ' No 
transient blue or green colorations had been observed. 

With reference to Dr. Senter’s suggestion that the 
colour might be due to the presence of a small quantity 
of compound. Dr.. Tinkler pointed out that, so far, no 
such indication had been obtained by the physico-chemical 
Investigations which had been carried out with the 
mixtures. If, however, a compound was formed at all, it 
did not exist in the solid state, or the mixture would 
remain coloured on solidification and precipitation from 
solution. 

270. “ A Study of some Organic Derivatives of Tin as 
regard their Relation to the. Corresponding Silicon 
Compounds * Part, II. Condensation -Products of Diky - 
droxydibenxylsiannane ” ' By Thomas Alfred Smith 
and Frederic Stanley Kipping* . 

Organic derivatives of tin of . the general formu 
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' - SnR a (OH)a are unknown, tut* various oxides, SnR 2 0 , 
insoluble in all organic solvents. Have been prepared. 

, The authors have attempted to obtain compounds of the 
dihydroxy- type in order to ascertain whether they are 
capable of existence, and, if so, whether they would give 
rise : to open-; and closed-chain condensation products 
analogous td those recently prepared from dipfaenylsifi- 
canediol (Kipping, Tranr*, 1912, ci.,2i?5). 

The first product of the, hydrolysis of dibenzyldi- 
chloroBtannane with dilute potassium hydroxide solution 
seems to be the potassium derivative of the dihydroxy- 
compound ; from the solution of this substance carbonic 
acid precipitates a solid, which is probably dibenzyl- 
dibydroxystannane, Sn(CHiPh)2(0H}2, but this cora- 
a llpdund Js very unstable/ and passes into a cpndensa- 
tfon product, whtch has probably the Constitution 
*1 \;H€i:^ii|CfHz?h}2*5*Sn(CHaPh}2'0*Sn(CHiPh}a*0lI # ; 

condensation product, unlike all the oxides, 
;v; SnRaO^ is readily soluble in various organic solvents ; 
f \ wliettlieated sdone or m boiling hrom obenzene solution, it 
1 passes into ah insoluble oxide, which has probably the 
molecular, formula [Sn{CH«Ph}iO] 3. 



27*. * 16 * -Amirwqiur&tin . n By Ebwin Roy Watson. 

, . * A detailed description of * work of which a preliminary 
„ account /has already appeared {Prof ., 1911, xxvii., 163). 

272. u Measurement of the Rats of Reaction by the 
Change of Volume in Solution,”/ 3y Robert Wright. 

* Although thealterationof volume resulting from chemical 
change has frequently been used to follow the course of a 
\ gaseous reaction — the formation of water vapour from its 
elements, for ‘example— still, ft has seldom or never been 
: applied to the case of reacting solutions. Such solution. 
4 change it, as a rule, undoubtedly small, but even if it only 
amounts to about 0*2 per cent of the total volume, it gives 
a convehiet physical method for; the determination of 
’ reaction velocities. , | 

A few well-known reactions have been Investigated In j 
this manner, Hut in acme cases the change of volume is 
. too small to be of service. For example, on heating an: 
aqueous solution of pyrbphosphoric acid ,fti a seated tube 
for several hours -at ioo Q , only a very sljgbtchange in the 
density of the solution takes place, and the same negative 
resnltis obtained by a similar heating of a Solution of 
potassium, cyanide. Tbehydrolysis of methyl acetate by 
sodium hydroxide, is accompanied by considerable con- 
traption in the reacting solution, but the change ia incon- 
veniently rapid, ard the results are alsomasked by the 
? ' rise of temperature which occurs. • , . , J 

: ; The rate of inversion of sucrose hy an acid canreadily 
■ he followed by means of 1 the change of volume* Amix- 
ture of equal volumes pf a 20 per cent solution of sucrose 
; , ; with aK-hydrochloric acid showed the; following densities 
• ; teyemon t— 7 / -v/' "'N - ■ 

{&j diter ''rating'. 1-0474 {&) Afte* mixing* . 1*0476 

M tec 4& houru 1-0497 ‘ * After 46 hours x*04g7 

thus giving a contraction of volume equal to about 0*2 
percent; ■/ - J v 

In the detenumatlbn of the velocity -constant, the 
apparatus shown was used. A pipette of about 50 pc. 
capacity has its upper tube of i m bore and 25 cm. long ; 
the lower tube, which isfitted with a stopcock,, passes 
through a rubber cork, and reaches almost to the bottom 
of a 150 cc. fiask ; a side-tube open to the air also passes 
through the rubber stopper. , 

v The pipette is first charged with a 20 per cent solution 
; of sucrose, which is run into the fiask, and a few grains of 
mercuric iodide are added as preservative; the pipette is 
t /tijewL rinsed out and charged with 2N -hydrochloric add, 
r; aad.^f stopcock being closed, it is placed m position in 


the fiask. The apparatus is now immersed in a thermostat 
at 25°, and allowed to .attain the tempera- 
ture of the bath ; the tap :is opened, and by 
applying suction' to the side-tube the, acid 
is drawn into the fiask'; the mixture is well 
stirred by drawing air through it, and is 
then forced back into the pipette, until it 
stands at a level of a few cm. from the top 
of the capillary tube. It is absolutely . „ 
essential to have some of . the : mercuric 
iodide, carried into the pipette along, with 
: the solution, otherwise fermentation of the 
sugar will cause minute bubbles of gas to . 
be formed ; for the same, reason it is 
necessary to steam out the apparetUs bef ore 
use. The pipette being, charged^ the tap m 
closed, ana the level of the liquid lathe, 
tube, read; this gives the 2^b;reading;/ ; : 
The fall of the liquid is how r^ad af ; 
definite intervals, and a ; final reading is 
taken after forty-eight hours, when the total 
fall should befrom ro to 20 cm. The. 
velocity constant may now be calculated in 
a manner quite analogous to that used with 
the polarimeter. , ^ v 4 

In the following example a= final distance 
between the level of the liquid and the. top 
of the tube, and ^ri and are the distances 
corresponding with ; the times ft and 'ft/ 
Then k, the velocity-constant, is given by:— - 



Time in 
hrs. , mins. 


ft - ft 


Jog 


if. 1 , 

*2 


Reading from top, 
Mm. 


K,. 


0 o xs*o. , \ t : ; - 

, . o 15. *•' v 23*0 "• 0*01177 \ 

; O 30, *9-5 ; 0*00483 " 

45 \ 1 .V- 35 '$ '* 0*00479 / 

' VX- *.Q »* ,0;^ :■ ' 4I’3 . ■* , 0*00498', 

1 :i 3 ^/ - ,5^*5 0*00459. , 

2 ' ,0. _ • v r 6q ,, ,o-. ‘ GT00470 , t 1 

’ l - 2 is® 1 ’" i ./ /"Sir® ; ■ S' , . ,, o*pc%5q|V;>"'V. v 

2 r * - ;■ - 7¥$: v 

, \ 48 ’ O' i; ' a w xio*©;^, •; * \ ; :,; v % ^ ■ . / ' ; ** , 

Leaving oat of consHeration thie first value Of K which 
is affected by the rise of temperatuie at the beginning of 
the reaction, it is, seen that the numbers agree to within 
about 5 per cent of each other, the tiue yalue given by the 
polarimeter bein^o ; o047o. , ( /, “ / ;* - i " j 

(We are indebted to the Chemical Society for permission ? 
to reproduce the accompanying woodcut)* ; - * 1 - 

273* “ Amalgams containing Silver \ and Tim” 4 By 
William Arthur Knight and Reginald Arthur, 
Joyner. ’ ‘ * 1 "- ■ 
i It was again shown that the ageing of alloys of" silver 
and tin ig not due to superficial oxidation. A bar of allay 
does Wot age appreciably even after fifteen days at 115®, 
whereas filings Of the same bar are aged after half-an- 
hour at ioo°. Hence it is concluded that ageing is not 
due tb any uncatalysed polymorphic change in the Ag^Sn 
contained in the alloy. It was also proved that ageing is ' 
not due tb sorption of oxygen by the filings, A further 
hjqiothesis to he tested is that it may be due to catalytic 
action of the iron or products of iron introduced during the 

Tfie equilibrium of the metals silver, tin, and mercury 
at temperatures of ^63^90^166°, and 2x4° has also been 
studied. The liquidus has been completely determined at 
these temperatures, and consists of ajine roughly parallel . 
to the Sn-Hg side of the equilateral triangle. At 63® this 
line only extends about one tenth of the distance across 
the diagram, whereas at 2i4°it stretches nearly the Whole 
way across. The solidus has not, as yet, been determined 
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Comfits Rendus Hebdomadaires des Seances des VAcadtmie 
, des Sciences, Vol. clvii., No. 18, November 3, 1913, 

Alkylation of j8- and y-Methylcyclohexanones by 
means of Sodamide. — A. Haller.-— When the, 0- and 
y.methylcyclohexanones axe subjected to methylation or 
ethylation by means of a halogen compound in presence 
of sodamide, the ketone always condenses with itself 
besides undergoing die desired alkylation. The condensa- 
tion is more marked the further the methyl group is from 
the ketanic group ; it attains its maximum with , cyclo- 
hexanone* the non-methylated ketone. Other things being 
eqnaktee condensations of the ketones with themselves 
are rdidre marked in ethylation than 1 in methylation. The 
yield of alkylated ketone is greater the nearer the original 
methyl & to . the ketone group. 

Distillation of OiT under Reduced Pressure.— Ame 
Pictet and MauricfeB^ieri— The authors have distilled 
h fatty op from Mdatramberf (Loire) under a reduced 
pressure at as low a temperature as possible,' and have 
investigatedthe products, which separate into two layers : 
an aqueous solution (about 1-5 per cent by weight of the 
oil) possessing an acid reaction, and not containing 
ammonia, and a special tar (about 4 per cent), . This tar, 
Which the authors call 41 vacuum tar,” differs essentially 
from ordinary tar in properties and composition. It is 
fairly fluid, light brown in colour, and lighter than , water. 
It .contains very little aromatic substance or none at all , 
and all its properties resemble those of petroleum, 
especially .Caucasian petroleum. When it is subjected to 
a second distillation the principal constituents of ordinary 
ter are obtained, and hence w vacuum tar ” is an inters 
mediate product of the distillation of oil at the ordinary, 
pressure*, and act a higher temperature it undergoes decom- 
position into, the products which constitute ordinary tar, 

6-Arainoplperonal.— Aug. Rilliet and L. Kreitmann.— 
6-AmmopipeionaI can be prepared by the reduction of 
6-nitrppiperonal by means of sodium sulphide, but it is 
necessary to use an indirect method by which the aldehyde 
group is protected against a secondary action of the 
sulphide and also, against a condensation with the amine 
group formed* For this purpose 6-nltropiperdhal is con- 
den sed with paratoluidine, and the ammopiperonylidene- 
paratoluidine obtained is reduced with sodium sulphide 
and then hydrolysed by boiling with water made slightly 
alkaline. / ’ T - 


AtU della Reals Accademia dei Lincci, : 

4i ^ Voi. xxii. pi.] , No. 5, 1913. v y / , v ;\ 

Decomposition of RacemicAmino Acids by means 
of Active Actds.—Amedeo Cdombano and Giuseppe 
Senna. ^V-The authors have endeavoured to split up 
gtycocoU and a-alanine Into their optical isomers by means 
of d-campbosulphontc acid and d-bromocamphosu!phonic 
acids. In both cases the attempts always failed, although 
the experimental conditions were varied within wide limits. 

Vol. xxii. [ii.] , No* 6, 1913. 

Decomposition of a -Alanine into its Optical 
Antipodes by means of Active Acid's. — Amedeo 
Colombano and Ginseppe Sanna. — a-Alanine can be split 
up into its optical antipodes by means of such active acids 
aq campbo or bromocampho-sulphonic acids, if it is first 
’ esteriied by Fischer's method . The esters are substances 
Nwt&sfr are readily characterised by their boiling-points, 
seWtfllty* pud melting-point of their picrates. 


MISCELLANEOUS. • • 

Anglo - American Exposition, .London (May — 
Oct ober), 1914. — The Committee of the Chemical Industries 
Section of the Anglo-American Exposition of 1914 is 
hoping to arrange the most'extensive collection of exhibits 
ever brought together and to make it worthy of the British 
Empire, and undoubtedly the. exhibits from the .United 
States will be of the highest order. The Exposition, will 
give manufacturers an unique opportunity of bringing 
British chemical industries to the notice of visiters from 
all parts of the world. A very influential committee has 
been appointed, and the following are the sub- sections In 
which the exhibits will be arranged £ — Subsection T L— 
Apparatus and Machinery common to Chemical Industries. 
Subsection XL - Mineral Acids, Alkalis* and ' aftkindk of 
Salts. Subjection III.— Materials and Processes con- 
nected with Heating and Lighting. Sub-section TV.—* 
Explosives of all kinds and Matches. Sub-section V,— 
Sugar j Starch, and Alcoholic Products. Subsection VI.— - 
Appliances and Processes for the Treatment of Sewage, ' 
Ac. Sub -section VII. Dyes, Pigments, &c* Subsection 

VIII, — Paper and Artificial Textile Materials. Subsection 

IX. — Leather, Rubber, &c. Subsection X, — Drugs and 
Pharmaceutical Products, &c. Subsection XI. — Essential 
Oils and Perfumes. Subsection XII. Tobacco and Snuff. 

The National Physical Laboratory* British 
Radium Standard. — By resolution of the International 
Standards Committee in March, 1912, a preparation of 
ai a 99 mgrms. of pure radium chloride* prepared by Mdme 
Curie, was declared to be the International Standard, . 
and deposited at the Bureau International des Folds et 
Mesures at Serves.' The National Physical Laboratory, 
Teddington, Middlesex, is in possession of the British 
Radium Standard, which has been certified by the Inter- 
national Committee after comparison with the International 
Standard. The Laboratory is prepared to. undertake the 
standardisation of radium and mesoteorium preparations 
by comparison with the Standard. For the present the 
Laboratory will confine itself to the testing of specimens 
which permit ” the use of methoite depending on the 
measurement of : the penetrating 7-rays. This method 
requires that the preparation shall have been completely 
closed in a containing vessel for at least six weeks before 
the test, as until that time has elapsed the intensity of the 
y-raysis not proportional; to IbW quantity , of radihm 
present. If the specimen* after a test lasting ten days, or 
more, proves to be in radio-active equilibrium a certificate 
will be granted by the Laboratory, giving the date of test 
and the equivalent content of. metallic ( radium within the. 
limits of accuracy of the measurement, provided, this 
content is in excess of z mgrm. It is requested that when 
possible the specimen shall be enclosed in a thin- walled 
vessel Of small dimensions. The scale of fees is as 
follows Samples up to and including 10 mgrms. metallic 
radium* £3 3s. ; more than 10 mgrms. and tip to and 
including 40 mgrms., £4 :14a, 6d. ; more' than 40 mgrms. 
and Up to and including 80 mgrms., £7 7s. In the case of 
a sample containing less than 1 mgrm. of metallic radium 
a certificate Will not ordinarily be issued ; its place will be 
taken by a statement to the effect that the sample does not 
contam more than some specified amount of the metal. 
A person wishing to send radium for test must advise tee 
Laboratory of his intention at least ohe day previous to 
sending the specimen*. The letter of advice should state 
approximately the value of tee specimen and tee method 
by which it is being sent. All communications and speci- 
mens should be addressed to The. Director, The National 
Physical Laboratory,. Teddington* Middlesex, and all 
packages containing specimens should be clearly marked 
“ & Department.* 

; meetings forjthb week. 

Tuesday, Dec. 30th. ) Royal Institution, 3. (Christmas Lectures* 
Thursday, Jan. 1st. > adapted to ajuvenile auditory)., M A Voyage in 
, Saturday, n 3rd. ) Space,** by Prof. H. H. Tumor, ~ ~ 
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, REVIEW AND INTERPRETATION OF 
RECENT EXPERIMENTS' WHICH EXTEND AND 
EIHCIDATE TfiE : DOMAIN. OF THE . 

• “ PASSIVITY OF METALS.* 

• ; 1 ' By Dr. D.REICHINSTEINj Zurich, , „• 

, 1. Historical . * ■ 

Faraday (Letter; to Brayley, July 8, 183$, Loud, and 
Edinb. Phil. Mag*, 1836, jx. f 12a) ascribes the discovery 
o £ the passivity to Keir (Phil. Transit 790, pp. 374 and 
379), who; observed in 1790 that iron was not attached in 
strong nitric acid, but assumed a “ changed ” state. 

The problem was, however, investigated only in the 
thirties of the last century by Faraday and by Schonbein ; 
the latter introduced' the term “ passivity.” The difference 
of Opinion between the two originators of the problem is 
; of high historical interest. Faraday’s views as to the 
nature of passivity were interpreted by Schonbein ( Pogg . 
A«»., xxxvii., 390 ; xxxviii., 444; xxxix., 342) to the effect 
as if Faraday saw the cause of the passive behaviour of a 
metal in the formation of a well-developed oxide on the 
metallic surface, and Faraday is still frequently being 
called the originator of the oxide theory of passivity. In 
my opinion Faraday may with equal right be regarded as 
the originator both of the oxide theory and of the most 
modern theories of gas charges and metal-oxygen alloys *, 
and in. this sense. I regard the theory which I am going to 
present merely as a logical consequence of the views of 
Faraday. , ^ 

In support of this statement I quote the beginning of a 
letter which Faraday addressed . to R. Taylor (Phil. Mag 
1837, *75} oa January 2r i 1837;— 

** Dear Sir, —I am much obliged to you fora sight of 
Mr; Schoenbein’s paper, the experiments and observations 
io wbicb are excellent. The cause of tbephsenomenahe 
has so well distinguished is indeed exceedingly difficult to 
be distinguished at present, and I was in hopes that the 
doubt on my mind when I ventured the view referred to 
. would be evident from my words. My strong impression 
is,” &c. (Phil. Mag., 1836, ia«, fix). u Moreover, Mr. 
Schoenbein and also M. Aib* Mousson, in an attempt 
which he has made to explain the cause (Bibliotkeque 
Univer sells de Qeneve, 1836, p.165), have not given my 
view clearly^, I have said that my impression is that; the 
surface of the metal is oxidised, or else that the superficial 
particles of the metal are in such relation to the oxygen 
of the electrolyte as to he equivalent to an oxidation^ 

* A Contribution to the General Discussion on “ The Passivity of 
Metals" held before the Faraday Society, November .jst, *9*3. 
(Translated from the German.) - - 


meaning, by that,' not an actual oxidation, hut a rela- 
tion. ...” 

Faraday further alludes to the researches of Nobili on 
the colours of thin plates, and he expresses the view that 
the latter went much further still in the opinion that skins 
of oxygen and acid may lastingly adhere to the surfaces of 
| platinum, iron, and steel without entering into chemical 
combination with the metal. , 

, The above quoted letter by Faraday to Taylor further 
contains, near its end, the following words; And my 
opinion of the cause of the phsenornena as due to' a . 
relation of the superficial particles : of the iron, to 
oxygen. ...” , * . . 

From these views of Faraday has arisen the Oxide 
theory of passivity which has been advocated up to the 
most recent days (e.g. f by F. Haber and Fv Goldschmidt, 
Zeii. Elektrochem., rgofi, xii,, 49). 

The theory which I am going to develop is further Con- 
nected with the views of M. Le Blanc (Zeit. Elektrochem 
1900, vi., 476), who first expressed the idea that it is 
velocity phenomena which condition passivity. This 
assumption has successfully been developed and specialised 
by Fredenhagen (Zeit. Elektrochem. % x i., 837, and loc. cit ^), 
who makes the occurrence of passivity dependent upon 
f lt a coherent, uniform gas charge”; finally Muthmann and 
Fraunberger (Sitzber. Bayer . A had. Wissehsch. Munchen : 
Math.-Fhys. Kl 1904, 236) have recognised that this gas 
charge has the character of an alloy. 

The question now, which t put to myself, and which is 
not d^cussed by any of the actual theories, is how the . 
transition is taking place from the active state of a metal , 
into the passive state. This question is to receive an 
answer which can quantitatively be tested by calculations. 

Before we pass to the discussion of this question, how- 
ever, we have to acquaint ourselves with a series of ex- 
periments of the, very latest dates, some of which have 
extended the domain of passive phenomena, while others 
are able to introduce us into the labyrinth of passivity. 

2. Chemical Polarisation of Reversible Active Metallic 
Electrodes . 

Before the year xgio all the metals were distinguished 
as active and passive, and if there was a tendency to look 
for the cause of passivity in slowly progressing chemical 
reactions, i.e., in a slow rate of ion-formation, people held 
on the other side that with active metals anodically 
treated the formation of ions took place with infinite 
velocity, and that any polarisation observed With active 
metals had to be designated a concentration polarisation 
or a diffusion polarisation; that is to say, a polarisation 
which arose owing to the differences in the concentration 
of the electrolyte caused by the current flow, whilst 
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sociatedsalt, possess any polarisation, that would be our 
case 2. It should be added that case 1 represents a pure 
example of chemical polarisation, whilst case 2 may be 
regarded as chemical polarisation and as diffusion 
polarisation as well* For,' according to the definition 
formulated above, in case 2 the polarisation would vanish ; 
by substitution of the real rate, of dissociation of the 
CuS 0 4 by an infinitely rapid rate of dissociation, and also 
by substitution of the. real rate of diffusion of the Cu ions 
by an infinitely rapid rate of diffusion. 

These complicated polarisation phenomena may prob- 
ably be more easily investigated in practice than it would 
appear from this deduction ; for I consider that the com- 
pensation process of .case 2 will, in the predominating 
number of examples, practically be conditioned only by 
the dissociation of the undissociated salt* We shall ; thus 
either have case x» or have case. 2, in which the dissocia- 
tion of an undissociated salt v$H represent Jthe compensa- 
tion process. The further- investigation of die Cu elec 
trade, undertaken for* the parpose of deciding the question 
whether the chemical polarisation owes its existence to 
the dissociatioh jprocess indicated, or perhaps to the 
reduption trf - the Cu ions {slow because of the smalicon- 
centratioh of the latter} ,hab suggested absolution; of ;the 
problem case' ;This consideration 

is; ofjwinapalim electrodes whose electrolytes’ 

consist of Complex saltSj S.g., Ag | Ag(CNjaIC ^electrode, 
j Interesting examples of chemical polarisation, again 
not due to slow diffusion' of the electrolyte, can he 
observed when the Cu electrode is rubbed with a little 
mercury. These cases will be explained lower down.: 

In looking for an example of an electrolysis which 
would supply a simple analogy to the described cases of 
chemical pmarisattdn, that is to say, which would render 
clear how chemical polarisation dan occur with an active 
electrode ^without the, metallic electrode losing Us capacity 
of primarily {see Note) famishing ions— in looking for 
such an analogy (which has been found} a whole series of 
phenomenawas recognised as. exemplifying negative 
depolarisation. ' 

(Note .—By a primary electrochemical reaction we 
understand a reaction with which the passage of the 
current through the boundary electrode-electrolyte is 
connected, e.g., the charging of ,a metallic atom with ah 
electron, or the discharge of ah ion. Since this reaction 
proceeds in synchronism with the electric current, it is 
more rapid than all chemical reactions— practically of 
infinite velocity. If the anodic formation of Cu 16ns 
progressed primarily, undisturbed, that would not cause 
any chemical polarisation. The fact that chemical 
polarisation does occur indicates that another primary 
reaction is proceeding, and that the Cu** ion formation is 
secondary). ; . , " , * 7 - ■ 

7 . 3. Negative Depolarisation • - 

(Reichenstein , ZeiU Blektrpehem, 1913,' xix. 52a)... / 

. What is A depolariser? Imagine ^circuit, consisting 
of a source of electric current having a constant e.m.f. 
independent of the load* and of a polarisation cell, e\g. \ 
of two platinum ^electrodes In clay cells charged* with 
diluted sulphuric acid, these, pots themselves immersed m 
a common beakeralso filled with H 2 S 0 4 * We close the 
circuit after the current intensity has reached its stationary 
value, and we add to the electrolyte about the cathode a 
solution ofCuS 0 4 i Then a. partly new process will set 
in at the cathode, and the current Intensity will rise. Any 
material capable of producing these two effects simul- 
taneously is usually called a depolariser. - The action of 
thedepolariser appears especially clear to tos when it is 
soluble in the solvent which constitutes the electrolyte, 
and particularly when it does not chemically react with 
the electrolyte to which it is added, and does not disturb 
the stateof thiselectrolyte, 

Are there now such materials which, when added to the 
electrolyte, will not chemically react with it, and will 
diminish the current intensity instead of increasing it ? 


In other words, are there an y. negative depolariser 3;? The 
reply to this question must decidedly be in the affirmative. 
Let the cathode , of the described 'circuit v consist, not .of J- 
Pt,but of a Pd — H2SD4 electrode. When the electrode 
has, from; the beginning, a small H« concentration, the 
electrolysis at not too high current densities will proceed 
in such a way that the whole hydrogen will be occluded 
by the electrode, and the polarisation will be very small. 
We have probably to deal with a very rapid chemical com- . . 
pen&ation process , constituted perhaps by the reaction 
between the Pd atoms and the primarily formed H 
atoms. ' r ’ ' 

If we now add, during the electrolysis under suitable 
conditions, a sine salt to the electrolyte, the polarisation 
will increase, the current intensity in the circuit dimmish,' 
and a new process will set ur: zinc is deposited on .the 
Cathode {ZriL EUktrochem^ 19x0, xvi.). . ' 7 7 

' The surprising feature in this phenomenon is that, of all 
the possible processes,- 'it is generally. the shore rapid, 
which takes place. Which means In the case of the . zinc 
addition that that process whichbecurs more easily will lie 
impeded, namely, the deposition of hydrogen from the 
electrolyte by the zinc which; would be deposited in 
; minimal . quantities (not- tp he determined by weighing), 
even it opencircuit owing to local action. The sine 
hence strengthens the chemical inertia , of the reaction 
between the Pd and H atoms, and acts as a depolariser in 
a : negative sense. I should like to point out in this place 
already that, if we desire to explain. the chemical polariaa- 
, tion of a metallic electrode— let ii scarcely be recognis- 
able, or, bn the other hand, sufficiently marked to lead to 
a generation ;of oxygen at the anode {« passivity) — 
without denying to the- metallic atoms the Capability of 
forming primary ions, then the discharge of OH f ions, 
which with, anodic treatment is simultaneous: .with the 
process of charging the atoms, may be regarded as the 
first step of a negatively depolarising reaction. The 
analogy is patent; we heed only build up the mechanism 
of thehhemtcal polarisation in a correct way. 

The behaviour of real alloys on the anode may further 
be recognised as an example of negative depolarisation; 
A. Burger and I {loci «f.) have anodically investigated the 
alloys Cu— Ag, Gu— Hg, Cd— Hg, and Cd — Ag. 

The noble metals, in amounts as; small as possible, are 
alloyed with .the surface of the baser metels. All the 
alloys examined have qualitatively the same property ; 
they raise the polarisation whilst the equilibrium potential 
remains equal to that of the uuallpyed chemically pure , 
electrode. Thus the polarisation, of a Cu electrode which 
has been rubbed with a little mercury rises ceteris paribus 
from 33 to 161 millivolts. The anodic, current density- 
potential curve of the alloys shows under certain conditions 
a point of. inflection. The allby is decomposed when, the 
electrolysis is prolonged, and the nobler constituent 
aggregates or drops down from the electrode. 

Of special interest for all these alloys is a strange relation 
between the velocity of formation of the alloy’ and the 
degree of polarisation attainable with the resulting alloy* 
The Cu electrode may simply he amalgamated by holding 
it horizontallyYtbe surface free from paraffin facing upward, 
and pouring some mercury on it, finally adding a Tew drops 
of concentrated nitric acid. When the electrode is quickly 
rinsed, with distilled water, a bright mercury, surface is 
left ; the nitric acid in this operation plays the part of the 
soldering liquid in the soldering process. 1 
. An electrode prepared in this way, however, hardly 
marks any greater polarisation than the purennamalgamated 
Cu electrode. ’ 7 ' ■ - - ■ 

In order to prepare an electrode which will show the 
effect described of the amalgamated Cu electrode, every 
trace of HNO3 must be avoided, and the greatest car e bi 
observed to deal with pure metals. The mercury is rubbed 
in the dry into the chemically pum copper surface; this is 
a tedious operation, and the Blower the alloy formation 
the higher will afterwards be the polarisation realised under 
anodic treatment; 
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To the phenomena o£ negative polarisation might I 
perhaps be joined another class of phenomena* In the 
cathodic polarisation of mixtures of nickel sulphate ana 
zinc sulphate, of the sulphates of nickel and iron, and of 
zing and iron, the polarisation rises frequently up to the. 
value t»f the baser metal, and this latter metal is likewise 
deposited (A; F. Walter von Escher, “ Kathodische 
Vorgaage hei der Elekttotyse gemisehter Losangen von 
Zink- trod Eiseraolfat,” Dissertation, Dresden, 1912; a 
fuU literature list ■ will he found there j compare also F. 
Foe rater, “General Electrochemical Behaviour of Metals,” 
Zsit. Bleitroehm., J90S, »*-. 153 )- P I0ces8es 

are not pure examples of negative depolarisation, however, 
because in the absence of the less noble metal the more 
noble one is deposited quantitatively, with a current 
efficiency of 100 percent; at the same time hydrogen is 
generated. These cases are worthy of attention when one 
of the two metals at least in the salt mixture which is 
being, electrolysed belongs to the cathodically passive 
metals*- 6 - , 

To these experiments, which, as we shall see, introduce 
ii into the ante-room of the passivity phenomena, others 
, may be added, which initiate us directly into the secrets 
- of pas^uvityv >: . 


/ 4.. Direct Experiments onthe Passivation of Metals, 

Surprise has often been expressed at the fact that a metal 
turning passive does not, at higher current density, show 
at least that anodic solubility which belongs to it at small 
current density. let a passive metal be dissolved anodi- 
caUy at a low current density a to the extent of 50 per 
cent, and let it liberate oxygen, so that its dissolution 


fatcpft place at - amp./cm.* of metallic surface. When 
, ' ; ■ - 2 ' ' : ■ 
we increase the current intensity tenfold, the dissolution 
will not proceed at the Tate of s a amp./cm, a ; it does not 

even take place at the former rate ? amp., but at a much 

smaller rate. How is this to be interpreted chemico- 
kineticaBy ? Let us assume that a - passive metal Me 
generates primarily oxygen. Two reactions are possible 


1 . Me+0+2H; Me *« +H a O. 

2. O+O — > Oa* * t ;/ ' 


1 The commencement of reaction (2) Is designated] 
“passivity.* The example teaches us that passivity Is j 
not a result of two competing reactions* for both of which ! 
the velocity would increase; with: increasing /oxygen con- 
generation, but : tkepassivityis caused by two reactions 
such that the velocity . of the one reaction decreases with 
increasing O concentration, whilst the velocity of the ' 
second reaction regularly increases with increasing 0 con - 1 
ceniratioh. ; ■ ]j 

’ In igii I set myself the task td investigate how the rate 
of increase of the anodic polarisation potential accom- j 
panying the flow of continuous current through a 
^Pb-HaS 0 4 electrode differs in the two cases when the Ft 
electrode is freeborn oxygen and when it has previously . 
been charged with 0 2 (Reichmstefo, Zeit. Elektrochem., j 
igix, xvii., 89 ; 19x3, xix., 672}. I made the following | 
observations:— A current impulse is imparted to the com- j 
bination—- 


Pt 1 28 per cent H a S 0 4 y clay cell— KI— I 1 Pt 


in the direction of the arrow. Its anodical amplitude is 0*1 
amp. /cm. 2 of the Pc electrode, its duration 0*036 second. 
After the expiration of this period follows a spontaneous 
diminution in the electrode charge lasting 0*028 second. 
The rest of the anodic charge is then destroyed by short- 
chchiting the cell for 0*025 second. These three processes 
succeed one another. (The arrangement comprises a 


rotating commutator which closes the primary circuit, 
interrupts it, and doses the short-circuit ; the latter could 
be opened and closed j at will during an. experiment with 
the aid of a cut-out). In this way it was possible to obtain, 
on a photographic plate, oscillographs of the time- potential 
Curves at open and at closed short-circuit. ' 

At open short-circuit, this time-potential curve rises 
steadily up to an asymptotic potential' value, which is in- 
dependent of the time.. At closed short-circuit the curve 
marks a point of inflection corresponding to the moment 
0-004 second after closing the circuit./ This point is well 
marked on the oscillogram, and the experiment is easily, 
to be reproduced. I have been able, to show this with the 
aid of the oscillographs at different , times to several 
scientists. - 

This point of inflection cm only be interpreted hs indi- 
cating that we have to deal with a chemical reaction; the 
velocity of which first increases and then ' decreases, as the 
current quantity (i.e., together with the oxygen concentra- 
tion) is increasing. During a period which ^smaller tfcin 
0*004 second the time-potential curve has -the distinct 
tendency of approaching the time ordinate and a stationary 
value at low potentials. Every approach to a stationary 
condition now is connected with an increase in the velocity 
of the compensation process, i.e., of that process in the 
absence of which the stationary conditions could not be 
reached., Now we observe a point of inflection -within 
0-004 second after closing the circuit, when the potential 
rises ; the velocity of the compensation process is 
beginning to fail. “ ' , * “ ‘ . 

Thus the curve velocity-oxygen concentration possesses 
a maximum. / 

The compensation process consists of the formation of 
platinum oxides (see below). 

Daring a period which is smaller than 0*004 second, 
therefore, a Pt j H 2 S 0 4 electrode behaves, at a current 
density of 0*1 amp. /cm. 2 , like an iiiattackable electrode. 
The amount of Ptqxide which is formed per sq. cm., when 
the continuous current, is not interrupted, is hence of the 
order of magnitude 0-004 • ti* 1/96540 4 , 10 -9 grm^ 
1 equivalent., * .< ; 1 * - /, ; 1 *'**;•' 

1 When afterwards the electrode- is polarised for some 
time with the short-circuit closed, the electrode becomes 
covered with a yellowish layer which consists of Ft oxides. 
This does not occur when the short-circuit is open. We 
remember that platinum is dissolved with :a high current 
yield in KCN solutions by alternating/ currents, but not 
by continuous currents. -A combination, continuous 
currents superposed op alternating currents, is utilised in 
the gold industry; - ' \ - 

A lucky accident has led us to the direct experimental 
recognition of the described maximum of ,tk« curve, in 
which the velocity is plotted as a'function of the oxygen 
concentration. . ■ . ! 

In Russia a large amount of gold is gained by dissolving 
the ores in aqueous KCN solution in the presence of air 
as oxidising agent. This process being very slow, there 
has been no lack of attempts of trying other oxidising 
agents. 

In; this (connection Andrejew (Joum. Russ. Phys . 
Chem. So* 1907, xxxix., 1637; Nachrickt. Poly t. Inst,, 
Petersburg , igoS, ix., 447; Zeit. Elektrochem., 1913, xix., 
667) and later Michailenko and Meschterjakow (joum. 
Russ, Phvs. Chem. Soc. t 1912, xliv., 567)^00 the instiga- 
tion of Kistiakowsky— determined the rate of solution of 
gold in KCN in the presence of oxidising agents. They 
ail found that this dissolution takes place in such a 
manner that the rate flrst increases and then decreases 
with the concentration of the oxidising agent. ‘The 
velocity-concentration curve displays a well-marked 
maximum. 

We may now pass to the exposition of the theories 
which aim at bringing all the cases of chemical polarisa- 
tion under one point of view. 

(To be continued). • 
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NOTE ON THE DECOMPOSITION OF HYDROXY 
ACIDS WITH SODA r DIME. 

> \ . . , . - , .ByDEONARfc CARPENTER. 

If y?e consider the reaction — 

R.C 0 . 6 NafNa 0 H-RH 4 Na»C 0 3 , 

where R is ah alkyl or aromatic radicle, such as methyl, 
ethyl, or phenyl, it might be imagined that, by heating the 
salts of hydroxy acids, alcohols might be obtained. For 
example, faking lactic acid, if its sodium salt be heated 
with soda-lime, the following reaction might take place 

< CH 3 ■ ' ' 

J ch 3 

CHOH - J +Na a C 0 3 

I CH a OH 

. ; CO.ONa>NaOH - . , 

Ethyl alcohol; , , 11 - . , 
In order to test this; sodium lactate, intimately mixed 
with soda-lime, was destructively distilled in an iron tube 
under reduced pressure at a temperature just below redness. 
A distillate Was obtained consisting, of two layers, an 
upper one consisting of a brown Oily liquid, having an 
odourccrfvp^permint^ and a fotfer ' aqueous one. By 
saturatingthe aqueous portion with solid anhydrous pofas- 
stum carbonate a liquid Was separated which turned out to 
be acetone.. The brown /oily portion of the; distillate 
appeared to consist mostly of mesityl oxide. _ ; 

It is evident, therefore, that ethyl alcohgl,. if formed, is 
at once oxidised. This is not surprising when it is remem- 
bered that alkalis can act as oxidising agents at high tem- 
peratures. One might imagine that the ethyl alcohol, is t 
first oxidised to acetic acid, which, then loses water" and 
carbon dioxide, giving' acetone. This, by condensation of 
two molecules losing water, would give mesityl' oxide, 

thus,— " '//. ' : . 1 , ’ - - l "■ 

ch 3 coch! H 26 jc <Stf 3 « 

CH s -CO-CH ^C<2 h 3+ h *° 

. ' - Mesityl oxide. 

Soda-lime acts as a powerful dehydrating agent. A 
similar experiment with citric acid gave the same products* 
In this case the theoretical product is isopropyl alcohol,— 

CHa.CO.OH CH 3 

<j(OH).CO.OH+ 6 NaOH =• CHOH f 3 NajC 0 3 + 3 H a 0 
Jhj.CO.OH c!h 3 

Citric add. Isopropyl alcohol. 

This by oxidation gives acetone, which then undergoes 
condensation, giving mesityl oxide. 

It is thus evident that in these pyrogenic reactions the 
theoretical first products are' only formed, when they are 
highly stable compounds (such as saturated hydrocarbons). 
Otherwise oxidation and dehydration occur. A fact to be 
noted is that very little charring takes place during the 
heating. " \ 

- Time did not permit of further experiments with other 
hydroxy acids being carried out, especially as the results 
obtained were, on the whole, negative. 

University College, Gower Street, W.C. 


Dextro-camph orates of Potassium. — E. Jnngfieisch 
and Ph. Landneu. — The authors have prepared and studied 
the. properties of the following four compounds of potas- 
sium' and camphoric acid Dipotassium i-camphorate, 
monopjotassium d-camphorate, monopotassium d-dicam- 
phorate, and monopotassium d- tetracamphor ate ; The 
first of these Is very stable and is not decomposed by 
water, ’while the others are very unstable in presence of 
water and decompose to give the dipotassium camphorate 
and camphoric acid . — Comfites Renans, civii., No. rg. : 
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COLUMBIUM v. NIOBIUM.' 

The Editor has received the following communication and 
letter from Prof. ,F. W. Clarke :=t- 

Dear Sir William,— I , enclose a brief note which I 
should like to have inserted in the Chemical News. I 
think English chemists should stand up for their country- 
man.— Yours sincerely, 1 

* . F. W. Clarke. 

At a meeting of the Council of the International Asso- 
ciation of Chemical Societies in Brussels last September 
a Committee on Inorganic Nomenclature, among other 
recommendations, endorsed the name and symbol, 
“ niobium ” and u Nb ” for the element which was 
originally named columbium. As this recommendation is 
historically erroneous, - a brief statement of the facts 
fcppeare to be desirable.- ' ; '/ 

In 1801, Hatchett, an English chemist, analysed a 
strange American mineral, addin it found a new metallic 
acid ; the oxide of an element which he named columbium . 
A year later, Ekeberg, in Sweden, analysed a similar 
mineral from Finland, and discovered another element, 
which he catled tantalum. Wollaston, In i8og, undertook 
a new investigation of these dements,, and concluded that 
they were identical ; a conclusion which, if it were true, 
would have involved the rejection of the later name and 
the - retention of the earlier columbium. The accepted 
rules of scientific nomenclature make this point clear. 

For, more than forty years after, Hatchett’s discovery 
both names were in current use ; for although Wollaston’s 
views were accepted by many chemists there were others 
unconvinced. In 1844, however, Heinrich Rose after an 
elaborate study of columbiteand tantalite.frdro many 
localities, announced the discovery of two new elements 
in them, niobium and pelopium. The latter supposed 
element was afterwards found to be non-existent, but the 
niobium was merely the old columbinm under a new name. 
That name in some mysterious manner was substituted by 
the German chemists for the original appropriate name,, 
and has been in general use in Europe ever since. In 
America the name columbium has been generally preferred, 
and was formally, endorsed by the Chemical Section of the 
American Association for the Advancement of Science 
more than twenty years ago. In England also columbium 
is much used, as, for example, in. Roscoe arid Scborlemmer’s 
w Treatise on Chemistry,” Thorpe’s u Dictionary of Applied 
Chemistry,” and the new edition of the - 1 * Encyclopaedia 
Britannica.”- 

The foundation of Rose’s error seems to have been an 
uncritical acceptance of Wollaston’s views ; for he speaks 
of all the minerals he studied as tantalite. He also, at . 
least in his t original memoir, claims that the atomic weight . 
of niobium is greater than that of tantalum, and here he 
: was obviously wrong. 

. In short, the name columbium has more than forty 
years priority,’ and during that interval was accepted by 
many chemists, and was more or less in current, use. To 
employ the name niobium is not only unhisforical, but it 
is also unfair to the original discoverer, meaningless, arid 
without any justification whatever. Furthermore, it injures 
the - splendid reputation of Rose, for it perpetuates and 
emphasises one of his few. errors. The recommendation 
of the Committee above mentioned should not be accepted, 
for it is opposed to the established rules of priority. 

Fluorine as a Constant Constituent of, the Emana- 
tions from the Earth’s CoTe,— Armand Gautier. — 
Fluorine is always found to be present when the following 
are examined : — The minerals formed in Crystalline rocks, 
thermal springs, emanations from the soil, volcanic gases, 
and gases ' from solfaturi. , All these products have a yery 
deep-seated origin. Other elementsalso frequently accom- 
pany it, viz?, boron, sulphur, nitrogen^ arsenic, chlorine, 
bromine, iodine, silicon, carbon (as CO*), sodium, free 
hydrogen, copper, &c ,-r-Catnpfes Rendus, civii, No. xg. 
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Apparatus for Testing Metals by Impingement 
: ■ , J . or Shock, . 

The testing of metals by impingement presents practical 
difficulties that have been the object of a recent stody by 
MM. Q. Cbarpy and Cornu. These scholars have under- 
stood that, in order to obtain a comparison between 
metallic bars in spite of inevitable local inequalities, it is 
necessary to impress them with' very feeble deformations, 
very Inferior to those that might determine the beginning 
of ^rapture* Tests have been made with a view of dis-. 
covering#, Sir operating oh on-notched bars* the defect by 
dexioa with the beetle pendulum gave the same identical 
results, concordant with each other. The tests were 
made wim a beetle or ram-pendulum of 30 kilogs. with a 
falt of i’314 metres* and with a pendulum of 300 kilogs. 
with a f all Of 3*197 metres. The relative average error 
waSj in thefirst case, of 1*4 pen 100; in the second case, 
of E^oT'-ppr; foo | that is to say, that the practical identity 
oftheresulta tnay he reckoned upon. All the same it is 
mpetnecessary ta takeintoaccaunt the friction. against 
the angular props, and, fck both knives and props* to 
adopt* very rigorously defined form, presenting no; acute 
angles* _ A > '• v ;*y • '■ ^ 

'Studies on the" Rabio -activity of Meteorological 
; Waters. 

A learned physicist, M. Monza del Castillo, with the 
Jidp of several collaborators, has effected a certain number 
Of researches concerning the radio-activity of waters of 
different sources Which have led to extremely interesting 
results* He has remarked that, rain-water collected in 
winter contained a notab^ proportion of emanation which 
Went on gradually decreasing, as well as a certain quantity 
ofionS that had entirely disappeared at the end of twelve 
days. ; Snow that had fallen in Madrid in February also 
showed* pretty well marked radio-activity. The same 
phymcist has measured the activity of the air of the sub- 
sod. To extract it he introduced , into ditches of two 
metresdeep.at different depths* apparatus formed of a 
horizontal square surmounted by a cylinder that was filled 
with little stones and that communicated with the outside 
by > vertical iron tube ; thus at any moment air could be 
extracted from the sub-soO. The, measures and observa- 
tions taken in autumn have shown that there is no rela- 
tion between the compared activities of the air of thesiib- 
so 3 and atmospherical air. The ; activity of the air of a. 
sub-soil of pretty hard consistence appears to ho greater 
tfcanthat of a soft 'sub-soil. Down to two metres beneath 
the surface the radio-activity increases with the depth. 
Otbetdetermihations, effectediii winter on the compared 
activity of the ait of the suh-soil and of atmospheric air* 
have enabled it to be observed,bcsides, that the varia- 
tions of pressure and of radio-activity of the air of the sub- 
spa areof thesamesenseaBthoee ofatmosphericair/and 
that the temperature and direction of the: wind do hot 
appear to exercise any influence on the radio-activity of 
the job-soil.; Lastly, M. del Castillo has also, taken 
measures of the radio-activity of several Spanish mineral 
water spriogs*and he has noticed a certain activity for the 
waters of Rivas {Gerena}, of Caldas de Juy fPontevedra), 
of the . Sierra, Joansants (Murcia), and of Garganton 
( Guadar ramal - 

Metallic Coatings. 

H. Fit Nicolardot has just made an interesting com- 
munication to the Academy of Sciences on the “Actual 
'fete of Industrial Metallic Coatings.** Of aU the 
p ©w»e* proposed to obtain metallic coatings on the 
twrifcbe of objects, metallic or not* only, three have become 


really industrial. .They are:— First, dipping into a bath 
of molten metal ; second,, electrotyping ; third, the Schopp 
process. M. Nicolardot describes these processes, and 
shows how they are practised* The - only , metals with 

which objects of iron or copper -can. be plated by a simple 
dipping are zinc, lead, and tin.' , The process succeeds: 
only because, they form alloys with- the underlying metal. 
The practice of this process requires the employment of 
considerable quantities, of melted metal (as much as 
10 cubic metres) in' one workshop. This is a cause of very 
serious accidents that often occur when hollow, objects 
or objects, insufficiently dried after , scouring are plunged 
into the melted. metal. Nqway has' been found up till the 
present time to completely suppress these accidents. The 
process, m spite of the improvements it has received,; give 
irregular coatings of unequal adherence and thickness. 
Considerable quantities of metal are consumedj .sqme of it , 
passing into the coating that is always ibicker thahMs 
necessary, and some into the dross which it pattly tlfahsr 
forms. Lastly, the working of the process necessitates 
the employment of a considerable plant, and the tempera^ ,* 
ture of the bath must not exceed $oo° ; moreover*: the. 
plated pieces undergo a second annealing and ace some- 
times. deformed.; For all these reasons many trials hay® 
been made to obtain' metal platingB in different manner. 
Electrolysis only gives a partial solution to the problem* 
for it can only, he performed on objects of rather small , 
dimensions. . By this process >11 the usual metals, ex- 
cepting lead and aluminium, can „ he deposited. .By, 
different; means trials have been made to improve . the 
adherence* the coherence, the compactness, and the 
regularity of electrolytic deposits* but with only partial 
success. M. Nicolardot explains the reason of this, and; 
shows the impossibility of obtaining a perfect' result. 
Indeed* the deposit is the result of a veritable -bombard^ 
ment of molecules. They are thrown from one of the 
electrodes to the other, and their passage is Such that the 
deposits on the planes are always circular or elliptic/ rings. 
The superposition of these rings and. their displacement 
gjvesto the , final deposit an alternatively increasing or 
diminishing thickness* following certain laws, and/ it ij 
their great number that gives the illusion of their uni-' 
formity. The third jprocEss, that of Schopp, in its present 
form consists in projecting violently on to die Object the 
metal for the coating in the form of a very fioe powdpr. 
For, this a pistol is employed.' Through this pistol, held" 
in the hand, there is passed a wire of the metal. This wire 
is heated by an oxybydric pipe placedwithin the pistol; 
then whether the metal has been very strongly heated or 
whether it has been transformed into a liquid of solid dust, 
it is driven only by a Violent draught*; the shaft, of which is 
part of the pistol. The- rapid success of this rather new- 
process is explicable by its great; convenience and, its 
universality.; It can, inTact, be applied, to all metals and 
may be employed to coat all, substances, wood, wax, 
paper, stuff#* lace ; it is without danger. Lastly, strange 
to, say, it does not essentially differ from electrolysis* It 
also acts by rbombardment, and the adherence of the 
deposit can be explained in the same way, as is admitted 
by M. Nicolardot. In both cases the metal deposited is 
strongly cold-hammered, and seems to appear in a new 
allotropic state.. M. Nicolardot shows the advantages to 
be drawn from the porosity of certain deposits obtained by 
the Schoop process to increase, for example,. the resistance 
to certain corrosive agents ; he indicates its application to 
Cementation, to obtain reserves; for, the' reproduction of 
mouldings, of phonographic. discs, of trichromatic clichds* 

&q. ' . ' ; ■ ; . 1 •’ - 1 3 ' 

Subterranean Fire in the Coal Fields of 
DecazeviLle. 

Layers of coal axe always in combustion in the coal hed 
of Decazeville, particularly between that place and 
Crausac* over a length of about 6 kilometres. At Decaze- 
ville in the great basin in which the Cpmmentry- Fourcham- 
bauIt-Decazeville Company, in the open air, works a layer 
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of 50. metres thick, the least crack in connection with the 
deep ground sends forth an abundance of smoke. More 
to the south, at Combes, thirty or forty years ago, the 
homes issuing from .the. cracks of the mountains illumi- 
nated allthe country round during the night.. Since then 
the intensity of. this furnace has decreased ; nevertheless 
it is stiH in activity, the ground is burning hot, and when 
it. rains the mountain is enveloped in mist and steam, A 
part of the ground to the north of Crdusac is called the 
Etuve (vapour-bath or oven). By digging down into the 
soil for a dept of 50 centimetres you arrive at an oven of 
5P°. There was formerly a mineral magnesium Spring 
there, and these natural baths or ovens were employed in 
the treatment oi certain' maladies. After the tracing of 
the galleries of the mines the spring disappeared. , How- 
ever, tbpre is another one of the same , kind at Combes, 
Quite lately, as has been reported by M. G.PafroaiHeau t 
the presence of the- subterraneah fire .to so very fatifoih 
the surface has been remarked in the town of Decazeville 
itself. ' S?me workmen who- were; digging in' one of? the 
streets of ihe town a cutting; for laying an armonredcabte . 
of jddo volts,, remarked with surprise that, for a length of 
about, ao inctres iat about metre’s depth, temperature 
'rpse'i^75®iCfc \The cabt& was kid* annpured; and isolated 
byj^per,by ^ it, inakennel withlateral chimneys 

oc aecatTan. ; Frbinthe uppet chimney hot air and large 
quantities' of steam come forth. 1 According te the in- 
habitants of the town this elevation of temperature might 
have been foreseen, for indeed in the portion of the street 
under consideration the snow does not lay and f he rain 
water, is quickly evaporated. . M. Patrouilleau says that 
from the calcined vestiges found in the basin the fire is m 
a state of retrogression, but the layer* of coal intact are so 
powerful. and so close together that an extension of the 
scourge, doe to subterranean landslips, for example, V 
alwaysto be feared, : ■ * '^V* f '-V 1 _ 

The Zodiacal Matter and the Solar Constant. 

The existence of little mtermercurial planets may be 
revealed by the observation of the perturbations that their 
masses detenrime, as well as by the reflection of the solar 
light and by occultations at periodic intervals. In par- 
ticular the long periodic inequalities that are to be met 
with in the theory of the moon may be explained by the 
existence of a swarm of little mtermercurial planetB circu- 
lating near the sun (Radan, Shint, Blancat). Lastly, the 
fact that in the month of, March the southern edge of 
comets is brighter than the northern edge, which is further 
removed from the earth, maybe explained by admitting 
that the zodiacal light represents the elliptic projection of 
-concentric ring* crossed by swarms of planets: . The 
passage of these swarms twice a year, in May and 
November, before the sun seems to be accompanied, 
according to MM-Abbot, Towle, ;and Aldrich, by slow 
and periodic variations of the Solar constant!, amounting to 
5 per too in about from seven to ten days. : ; - J 



Ctdloidai Properties of M et a- h se m oglobi n . Modi- 
fication of Viscosity and Surface Tension of Susr 
pensions by HCl and NaOH. — Filippo Bottazzi.—An 
aqueous suspension of pure meia-hflemogiobin has about 
the same viscosity and surface tension as distilled water* 
When, under the action of HCl or NaOH, the meta- 
hkmoglobin passes into solution the viscosity of the liquid 
increases and the surface tension diminishes, the reverse 
taking place when the acid or alkali is neutralised. : When 
the viscosity has been increased by the addition of HCl it 
begin* to decrease If an excess of acid is added. The 
addition of sodium chloride produces a small but constant 
diminution of the surfate tension. The lowering of the 
surface tension depends principally on die undissociated 
molecules of protein ; — Atti della Reale Accadmia dei 
Lined, xxii £ii.], No. 6. 
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; PROCEEDINGS OF SOCIETIES. 

ROYAL SOCIETY. V 
Ordinary Meeting, December, 11th , igi3. 

“ Sir Williah Crookes, Q.M., President, in the Chair. 

Papers were read as follows : — 

“ Intermittent Vision." By A. Mallqck, F.R.S. 

When a wheel turns so rapidly that the separate spokes 
cannot be seen or easily followed by the eye, and if at the 
same time the observer receives a small mechanical shock 
of almost any kind, the spokes appear almost stationary 
for a fraction of a second. ' ", 

The appearances depend bn the speed of rotation, on the 
brightnessof the illumination, and? to « lesser, degree, on 
the nature of the shock./ .. . - - , ; 

Suitable shocksaragiyen by tfie contact of the. feet 
With the ground as in walkiag by tapping the head ot 
body, and m many other ways. ; 

The convention by which rapid rotation is indicated in 
drawings, namely, that of introducing a large number of 
radial lines in place of the actualspokes, probably has its 
origin In one form of the same phenomenon. 

In the paper some experiments are described bearing on 
the relation between the appearances and the speed of 
rotation, and an explanation is suggested depending on an 
assumed variation of sensibility produced by a slight 
shock. This variation, which it appears is rapidly ex- 
tinguished, has a periodic time of about 1/18 second, but 
this, differs slightly for different Individuals. 

! w Attempts to Observe the Production of Neon or Helium 
by Electric Discharged By Prof, the Hon: R.J. Strutt, 
-F.R.s. . '".y * ■* ' 1 ■. 

The present experiments were begun in the hope of 
confirming the work of Collie and Patterson (Trans. Chm. 
Sec., 1913. eiii., 419^ and Proc. Chm. Sac.,. igrg. xxix., 
217). The results have been negative, whether from a 
failure to appreciate the proper conditions for the pro- 
duction of neon by electric discharge through hydrogen of 
from some other cause. \ . ‘ V,’ : 

The test for neon was carried out so that the amount 
found in i/reo ce. Of air could easily be detected. 

It was found difficult or impossible to be sure of ex- 
cluding air, when the hydrogen was pumped out from one 
apparatus and transferred to another by pneumatic trough 
manipulation. , , 

This kind of manipulation was avoided. The hydrogen, 
after each .experiment, Was converted into water by ad- 
miffing a little oxygen into the discharge vessel and con- 
tinuing the discharge for a short time at intervals.. The 
resulting Water vapour was frozen out in a side tube cooled 
by liquid air. - Diffusion was free enough to soon remove 
the, whole of it, and a pure oxygen discharge remained* 
The oxygen could easily be removed by cooled charcoal. 
Thus the entire, series of operations were carried out in 
ope closed apparatus. The discharge, with electrodes in a 
cylindrical tube was tried, bofb at this cathode-raystage 
and at higher pressures ; also the electrode-less discharge. 
The duration of each experiment varied from 8 to 20 hours. 
In no case was any trace of neon observed. 

u The Relations Between the Crystal-symmetry of the . 
Simpler Organic Compounds and their Molecular Constitu- 
tion d . Part III. By~ Walter Wahl. 

- ** The Selective Absorption of ketones d By Prof. 0. Q, 
Henderson and I. M. Heilbron. 

Many aliphatic ketones containing one of the groups 
— CH3.CO— dr —CG.CO— , as well as their derivatives, 
absorb selectively in the visible and ultra-violet regions. 
Some at least of them exist in keto audenol modifications, 
R.CH2.CO.R' and R.CH:C(OH).R', and according to one 
hypothesis their absorption is due to some intramolecular 
vibration which occurs when onC tautomeric form changes 
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into the other* Recent work, however, has shown that ali- 
phatic ketones of the type R.CO.R' are entirely ketonic in 
form, no trace of an enot modification being present ; 
farther, it has been proved that the absorption of ethyl 
aceto- acetate, which can exist in . both forms' 
{CH 3 .CO.CH a .C 0 3 Et 1 and CH 3 X( 0 H):CH.C 0 3 Et) t is 
Independent of any keto-end oscillation* Hence it is im- 
probable that this form of oscillation is the cause, even 
indirect; of selective absorption. 

The authors have found that the selective absorption of 
a large number of simple ketones is of the same type, since 
the absorption bands of all are practically identical. They 
suggest that the absorption of these compounds may be 
due to electronic. disturbances accompanying oscillations 
which arise from the alternate formation and breaking 
down of unstable ring systems within the molecule*' For 
efcafriple, the following figures indicate the two phases 
(each having only a momentary existence) which, according 
to this suggestion, acetone may assume— 


Me— C — CH. Me— C-CH a 

. J: : I: : 

/. {_■ ; -j - : . i : o -h , 

*v - , J 1 1 \ ^ J * 

This idea of intramolecular oscillation arising from 
momentary ring formation can be extended to embrace 
other groups of ketones, the type of ring formed varying 
-with the constitution of the compound. 

“Absolute Measurements of aResistance . by a Method 
Based on that of Lorenz* By F. E. Smith . 

The instrument employed differs from all other forms of 
apparatus based on the method of Lorenz, inasmuch as 
two discs are employed instead of one. The disturbing 
v effect , of the earth’s magnetic field is thus practically 
eliminated. , * • 

The magnetising coils are four in number ; they are 
vpund in single layers on marble cylinders, and the dis- 
position of coils with respect to discs is such that the 
esuldng magnetic fields through the discs are opposed in 
direction, and the intensity of the field at points in the 
neighbourhood of the edge of a disc is of zeroWue, or 
nearly so. ; % * ■ 

Each of the two discs supports ten insulated bronze 
segments placed at equal distances around its circum-. 
, ference r and the ten segments on one disc are connected 
to those on the other disc by ten conducting wires passing 
through the centre of the shaft. When the wires rotate^ 
a difference of potential is produced between their ends. 
These differences of potential may he placed in parallel or 
in series and balanced against that, on a standard resist- 
ance R through which the same current flows as through 
the coils. The resistance R can thus be found in terms of 
mutual lnductance of - coils and brush-contact circles and 
rate of rotation of conductors. - 

The brushes consist of thin phosphor bronze wires 
stretched, by spiral springs, and resemble violin ' bows. 
Petrol is employed, as a lubricant for the brushes. Speed 
is maintained constant by an electrical method. 

7 . {Ebq result of the experiments is. that a resistance of one 
international ohm is equal to I’ddosz i 0*00004 ohms 
(rofitaak/secLJ. , 

" A Determination of the Electromotive Forte of the 
Weston Normal Cell in Semiabsolute Votts. n . By A. N. 
Shaw. {With a Preface by Prof. H. L. Calendar, 
F.R.S.) ■ • 

This paper represents the completion of work com- 
menced by Prof. H. L. Callendar and Mr. R. O. King in 
the years 1894 to 1898. The E.fd.F. of the Weston Cell 
was balanced against the P.D. on a standard ohm due to 
a current of about 1 ampere measured by means of an 
electrodynaraometer of the type described and figured by 
Clerk Maxwell ("Electricity and Magnetism,” vol t it., 
P* 339 )-; The original electrodynamometer proved de- 
faefiye in, rigidity of the frame and suspension, and in 


insulation of the coils, the dimensions of which Could not 
be measured with sufficient accuracy. The coils were re- 
wound with a double winding, affording a perfect check on 
the insulation. The mean radius of the large coils was 
determined by winding with a , measured . length of hard* 
rolled copper tape, graduated on a 50 foot comparator. 
These coils were also made reversible and interchangeable, 
in order to eliminate small residual errors of symmetry in 
determining the meam distance' between their planes. 
The constant of the suspended coils was determined by a 
null method of comparison with the large coils; -A duplex 
method of reading the deflections was devised, giving an 
order of accuracy approaching t in 106,000. The bifilar 
suspension was modified so . that the* control depended 
mainly on gravity, but there remained a -small* correction ! 
amounting to about 3 parts in lo.ooo dueto the tniperfeCt 
elasticity of the suspending wires. The Vorit of reseto- ' 
structing the apparatus was performed entirely by Mr." 
King, during' 1897—8, under the supervision of, Prof. 
Callendar, who published an account of the preliminary 
observations made with the apparatus in his paper On’, 
"Continuous Electrical Calorimetry”" (Phil. Trans . , A» 
1902, p. 89). 

The present author, holding a scholarship endowed by 
Mr, King, has repeated, and verified Mr. King’s measure- 
ments and results, and has extended the. observations and 
calculations up to the limit of accuracy attainable with 
e the apparatus. In particular, he has been able, by a 
careful study of Mr. King’s suspension (Phil. Mag. t 1912), 
to determine: the correction for imperfect elasticity' within - 
very narrow limits. The final result for the E.MlF/of the 
Weston Cell in semi-absolute volts by this method comes 
out 1 ’Oi 827 at 20 0 C., which agrees closely with the mean 
of the best recent determinations, namely, ,.1^01824. ’ The 
agreement is of interest beoause the method presents so 
many radical points of difference from the majority of 
those recently employed. ; 

“Elastic Hysteresis in Steel.” By F. E. Rowett. ' /' 

A thin- walled steel tube was coupled to a coaxial tube ! 
of greater section and length. The compound tube 1 was 
twisted, and the twist in each component measured by 
spirit levels. The , twist ' of the large tube, In which the 
stress . and therefore also the hysteresis was- small, : 
measured the torque applied to the small tube*. Sttams of 
the order 10- 6 were measured ip this way, and the ♦ 
energy dissipated by elastic hysteresis during a cycle of 
stress a little within the elastic limit determined within 
per cent. The dissipation was observed when the same 
tube was subjected to simjlar stress cycles at i rate of 60 
per second. For this purpose the tube was fixed at one 
end, a fly-wheel mounted On the other,: and the rate' of 
decayed torsional oscillations was observed photo- 
graphically. The energy dissipated per cycle was found 
to be the same as in the static experiment. The elastic 
hysteresis in hard drawn tubes was about one-eighth of 
that, in the same tube after annealing. 

^ A Simple 'Form of Micro-Balance for Determining the 
Densities of. Small Quantities of Oases . 11 By F. W. 
Aston;,, ; 

X. A simple micro-balance ds described, by which the 
densities of gases may be determined relative to some 
standard gas, using a null method. 

2. About half a cubic centimetre only of the gas is 
required. 

3. The determination can, he performed ;in a few 
minutes, with an accuracy of o*r per cent 

4* Possibilities of its use in other fields of research are 
indicated, *. 

u On a Second Spectrum of Neon.” By T. R. Merton. 
The Spectrum of Neon has been investigated under 1 
different conditions of electrical excitation. It has been 
found that with a condensed discharge a second spectrum 
is developed, as in the case of Argon, Krypton, and 
Xenon. The strongest lines of the ordinary spectrum are 
also feebly visible when a condensed discharge is used. 
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CHEMICAL SOCIETY. 

Ordinary Meeting, November 6th, 1913. 

Prof. W. H, Perkin, LL.D.,,F.R.S., President, 
in the Chair. 

{Concluded from vol. cviii , p. 317). 

274. u The Action of Chlorine on m-lodoaniline and on 
na -Bromoaniline” By Hamiltom\McCombie and Percy 
James Ward. 

When m-iodoanttine is chlorinated in glacial acetic acid 
solution, 2 : 4:6 trichloro - 3 ^iodoahiline is produced. 
Under no conditions could an iododichloride be obtained; 
this is contrary to the experience of Willgerodt and 
Wikander (Ber„ 1007, xl., 4668), who considered that they 
obtained an unstable iododichloride^- When 2 : 4 : 6-tri- 
chioro-3-iodoaniline is treated with alcoholic ethyl nitrite, 

2 : 4 : 6-i ricblaroiodobenzene is. produced, which has been \ 
described previously by several observers. 2 : 4 : 6-Tri- 
chloro-3*iodoaniline could n6t be converted into a hydro- 
chloride, nor could it be benzoylated in presence of sodium 

hydrpxid^” ’'■< ; . . v J 

The acyl derivatives of w-iodoanifine showed a slight 
tendency to the-, formatioh'of ;iododichldrides, but these 
proved* to fae very unstable, and jreadily yielded ring sub- 
stitution products* l , " *■ , \- ,.i. 

The prolonged action of chlorine on m-iodoaniline 
resulted In the formation of a : z\ 3:4:4; Skexachloro-s^ 

iodo-&*~cyc\ohexenone t CCl a In this 

reaction the amino-group has been removed in the form of 
ammonium chloride, whilst the iodine atom still reiqpns 
in the molecule. The constitution of this ultimate chlorina- 
tion product is based on the following reactions On 
treatment with potassium iodide, the compound yields 
2:4: 6-trichloro : 3-iodophenol. 2. On treatment with 
potassium acetate in the presence of acetic acid, there 
results, 2:3:4: 6-tetrachloro-5-iodophenol. 3. Con- 
centrated sulphuric acid converts the compound into 
2 :*3 : 6-trichloro-5-iod0'^-benzoquinone. ' 

Analogous results have been obtained on chlorinating 
OT-bromoaniline under the same conditions as were employed 
for the iodo-compound. - 

275. “ Guanidinium Nitrite and its Decomposition by 
Meat.' 1 By Prafulla Chandra Ray, Manik Lad Dee, 
and Sarat Chandra Jana. 

. Guanidinium nitrite, from the conductivity measurement 
of its aqueous solution, is found to behave like a typical 
alkaline nitrite with two ions. 

When heated, guanidinium “ nitrite yields ammonia, 
hydrocyanic acid, nitrogen monoxide, and nitrogea among 
the gaseous products, and leaves a residue which was 
proved* to be melamine. 

' 276. The Absorption of Light by Uranous Chloride in 
different Solvents." . By Thomas Ralph Merton. 

The absorption spectra of. urahous chloride solutions in 
different solvents have been investigated,, more especially 
in the presence of free hydrogen chloride. In some cases 
the presence of a small quantity pf water produces a 
marked change in the absorption spectrum. It is con- 
cluded that the vibrators responsible for different bands or 
groups of bands are situated in different molecular 
aggregates. 

277. “ The Influence of Solvents on the Rotation of 
Optically Active Compounds. " Part XIX. The Rotation of 
certain Derivatives of Lactic Acid. 11 By Thomas Stewart 
Patter$on and. William Collins Forsyth. 

The rotation of several derivatives of lactic acid has 
been examined, over a range of temperature, .both in the 
homogeneous state and in solution in two solvents, which 
usually differ widely, in their action, 


278. “ The Action of Nitrogen Iodide on Methyl 
Ketones By Frederick Daniel Chattaway and 
Robert Reginald Baxter.,, 

Ketones containing a methyl group react very readily 
with nitrogen iodide, iodoform, ammonia, an acid, and 
an amide being formed, In the reaction the methyl 
group appears to. be completely substituted by iodine, a 
tri-iodomethyl ketone being formed, which in presence of 
the' ammonia simultaneously set free is hydrolysed to 
iodoform and an acid, a similar reaction between the sub- 
stituted ketone and ammonia leading to the formation of 
iodoform and an amide. The reactions may be formulated . 
thus:— "\ , ' / . ’ ' V 

R-Cp CH 3 4.NH 3 -Nl 3 « >CO'CI 3 +2NH 3 . 

R : coer 3 f&o - R'Co 2 h + chi 3 . 

R*CG *CI 3 4- &H 3 4 -'R ; CO*N Ha + Cfll 3 .‘ . 

The reaction between; nitrogen iodide and acetone 
particularly striking, as. the black solid in si few minutes is 
apparently transformed into a bright yellow one. 

279, “ Note on the Constituents of Commercial Chrysa- 

robin By Frank Tutin and Hubert William Bentley 
ClEwer. : > ' ' 

In a recent communication (Trans., 1912, ci M 2go) the 
authors described the results of the examination of several 
samples of commercial chrysarobin. During the course of 
this research the following substances were isolated : — 
Cbrysophanol (“ chrysopbanic acid”), Ci 5 H io 04; emodin 
monoraethyl ether, C16H12Q5 ; chrysophanolanthranol, 
CijHtaOj; dehydroemodjnanthranol monomethyl ether, 
LifiH i 4 0 4 ; ararobinoh C 23 Hi 60 5 ; and emodin, C15H10G5. 

It was lurtbetmore pointed out that commercial ebrysa- 
robin is subject to considerable variation in the relative 
proportions of its constituents, some, samples being even 
entirely devoid Of certain compounds which 1 occur in. 
others. In all the products examined, however, the first 
four of the above mentioned compounds were invariably 
found to be present. 

Very shortly after the appearance of the above com- 
munication a paper.on the same subject was published by 
D. Hesse (Annalen, 1912, ccclxxxvni., 651. The results 
described in the latter paper, howeverV are such as would 
give the impression, at first sight,, that the conclusions of 
Hesse and those of the present authors had very little in 
common. Some further explanation of the subject ^there- 
fore appears desirable. 

Hesse mentions as constituents of commercial chrysa- 
robin the following substances “ Chrysophanul ” (see 
Note) (chrysophanolanthranol) ; “ emodinol ” (emodin- 
anthranol) ; the methyl ethers of both these substances ; 
and a new substance, C15H13O4, which is designated as 
chrysarobol. It is stated by Hesse, however, that of these 
five substances, only two, namely, “ chrysophahol ” 
(chrysophanolanthranol) and chrysarobol, had been, 
isolated directly in a pure state from commercial chrysa- 
robin, whereas all the constituents described by thepresent 
authors were directly isolated in a state of purity/ 

(Note.— It would appear unfortunate that Hesse should 
have employed the name chrysophanol for the anthranol 
of “ chrysopbanic acid,” since the former name had already 
been employed by the present authors (fac. cit., p. 292), 
and previously by Tschirch (Arch. Pharm ., igir, cclxix., 
222, and 1912, ccl., 27), as the designation for pure 
M chrysopbanic acid.” Moreover, since Hesse himself 
(Annalen, iSgg, cccix., 32) and Jowett and Potter (Trans., 
1902, lxxxL 1577) have previously applied the name 
“chrysarobin ” to chrysophanolanthranol ,tbe employment 
of yet a third name for this substance only adds to the 
confusion already existing). 

Chrysophanolanthranol has long been known to be a 
constituent of commercial chrysarobin, but chrysarobol 
has not been obtained by the present authors. This is 
doubtless due to. the . varying composition of the com- 
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mercial product; since Hesse remarks that he only obtained 
this new substance from the chrysarobm occurring in com- 
merce in the years 2905 and 2906. 

With regard to eraodinantbranol (Hesse’s “ emodinol ”), 
no doubt can be entertained that this was derived chiefly 
from the monomethyl ether > of r dehydroemodinanthranol 
(see Note) which was isolated and described by the present 
authors, since the material examined by Hesse bad been 

- heated with hydriodic acid. Hesse himself shows that he 

could not obtain “ chrysophanol methyl ether ” and 
“ emodinol methyl ether ” in a state of purity, and the 
evidence he adduces does not seem to justify the conclu- 
sion that they are present. . In the material examined by 
the present authors^ the former compound certainly did not 
occur, but proof of the presence of small amounts of the 
latter was obtained. „ , . ■ ' 

;The statement made by Hesse that chrysdpbanol- 
; anthranol {Hesse’s “chrysophanol”) is insoluble in alkalis 
in the absence of air Is incorrect. This substance dissolves 
fairly readily in roper cent aqueous potassium hydroxide, 
"yieldirig^bright yellow solution, which, on the admission 
of air, develops the deep red colour due to the formation 
dfchrysophanol. ; / 

\i (N0TE.-4H a foptnote- tb bis paper, added after the 
Completion of the ; work,; Hesse states that be has never 
observed - the' ’■occurtew’ "-ctf'r the monomethyl; ether' 61 

- debydroemodmanthrahol described by the present authors, 

but this is obviously doe to EiS having Worked almost 
entirely with material which had been demethylated -by 
means of hydriodic or hydrochloric acid. In all the com- 
mercial samples of chrysarqbln examined by the present 
authors it was present to the extent of from 13*4*10 41-1 
per cent)-. • - - * , * , ’ ."V 

2S0. “ Substituted Diky dr oresor tins > l-Meikyldikydro- 
resorcin and z-Methyidihydroresorcirt.” By Charles 
1 QiLvim, “/ ' 

, I-Metbyldihydroresorcin is a tautomeric substance, and 
it is suggested that this tautomerism prevents the existence 
of the two stereoisomeric forms, since it is apparent that 
I. and ll. are mirror images of each other : — 

H CH 3 H, CH 3 H CH, 

• . : v v • \/ 

HjC /Seif J'BiC'/S CHj v< 


It has now been shown that aceto-m-4-xylidide readily 
yields 2 : 5-dime thy 1 indole by this method. The reaction, 
however, was found not to be generally applicable since 2 : 4 
xyiyhuccinamic acid, C6H 3 Me 3 'N H • C 0 *€H 2 -CH 2 C 0 2 H, 

and its derivatives, which were of-.inferest connection 
with tee problem of the constitution of physostigmtne, 
could not be converted into indoles without disruption of 
the molecule; 

The reduction products of 3-nitto^-tolylaciyiic acid (I.) 
have also been described. It has been ascertained that the 
nitro-group of this substance , is more readily attacked by 
reducing agents , than the cino&myl^ residue* so that the 
first product of the reaction is 3-mwrno-p- tolyldcrylic acid 
(II.), which by further reduction reconverted into 6-3. 
emino^-tolylpropionic acid (III.) ; V" 




KZ> 


CH a 'CH a -CO a H 


282. “ Mechanism of the Decomposition of Carbamide 
and Biuret by Recti, and of the, Formation of AmnulideJ* * 
By Emil Alphonse Werner. ' 

In continuation of work recently published _{Trans k , 
1913, ciii., 1010),. a quantitative study /of the decomposi- 
tion of carbamide and biuret by heat has been made, the 
results of which have thrown new light oh the mechanism 
of the progressive changes. 

It was shown that the formation of biuret by. the action 
Of heat on carbamide is a reversible reaction in accordance 
with tee-equation i— - *"■ 

ww v ■/ ; i* 

HN:C<g*J 2 +HN:t;0 ,v */ 

'/ ' j above *90* : ' 4*? - / */ . •/’ r ' 


HO-Cl 


oc^eo 


OG C»OH 
CH 


HN:C ; OH 


HN:G;OH 
(enol). ’ . 


• CO'NHa 

; ' , >/’ 

,^;co-nh«, 

too>; 


. The replacement of . the labile hydrogen atom by an 
ethyl group destroys this tautomerism, and the ethyl ether 
can accordingly be isolated in two distinct forms.. 

by reduction, but the product so oltateed is inipui^ind it 
‘ was only isolated in the form of crystalline derivatives. ,; . 

28X, “ Researches on the Constitution oj Physastigmine . 
Fart m» The Formation of Substituted Indoles from m-4- 
Xy Udine, and , the Reduction \bf 3- A'ifro-p - toly lacry He 
Acid” By Arthur Hxnry Salway. 

In this investigation the author has described some 
experiments, which were conducted with, the object of 
ascertaining whether Made lung’s motion for the prepara-" 
tion ot substituted indoles from o-toluidides {Ber., 191a, 
-xlv,, 1128, 3541) courd be applied to acyl derivatives of 
W 4-xylidme, according to the scheme - , 

. -Me /N Me • Me A-CH . 

- IX I' ’ ' ^ 1 r JfG'R* 

^NH*CO;R l^.NH/ 


By heating pure anhydrous biuret for five mbutes at 
i92 Q -(m. p. 290?), as mute as 30 per cent oT regenerated 
I carbamide was extracted from ^tbe residue. The general 
1 idea that biuret decomposes directly into ammonia and 
I cyanuric acid, is therefore erroneous*,, ' V “ 

, No evidence uould be obtained of tee formatiori of tri- 
cyanocarbamide, C 3 N 3 (NH-CO-NHa) 3 , ; described by 
Hantzsch arid F. Hofmann (Ber,, 1905, xxxviii., 1010) as 
a product of the action of heat on carbamide; the pro- 
perties of the substance deseribed by them are identical 
with those of amtnelide (cyanuric monamide), which has 
Been long since recognised by Liebig and Wdhler and 
others las a product of the decomposition of carbamide. 
Proof was obtained that this compound originates from the 
further interaction of cyanic acid and biuret according to 
the equation?— ’ . 

HN< p&NH:+ HN! CO> HN<Cg;Ng >C:NHor 

. HN<^q^^ 5 C’NH 2 +H 2 0 , 

and hence is also formed during the decomposition of 
biuret* but m smaller quantity, since the conditions are 
less favourable. Thus it was shown that the whole cycle 
of changes which take place during the decomposition of 
carbamide and bmret by, heat can be simply explained by 
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(i) dissociation, and (2) instability and reactivity of 
nascent cyanic acid, as illustrated by the following 
scheme : — .. 

,, /NH 3 „ NH 3 - : . v ; 

HN;C< I - + 1 

, M> HN:CO HOCN, 

- • .4 : 

By polymerisation *® (HNCO)g' J 
(Cyanuric acid). 

HN:C<NH V >N:C-OH 

+ ■ ■ 5£ . NH +J 


HOCN 


HN:i-OH - 

. Biuret 


HN:CO 


a 


- NH<§g;g|>C:NH r 

. , AromeBde 

' ,, ;+H a O V 

283. ** Note . oH the, Mechanism of a Bromination in 

Ketones ” By. Arthpir Lai^worth. \ ; 

has; recently found that, by bromination of 
an optimally actiyfe lsetomc acid, kl monobrorao-derivative 
is obtained which exhibits some : optical' activity. As the 
activity of both compounds fa: dependent on: enantio- 
mbrphism -in the arrangement of the atoms and groups 
around the tt-carbon atom /to which the bromine attaches 
itself, Leuchs concludes that the eriolic form of the ketone 
could not have been an. intermediate stage in the sub- 
stitution process, -and he suggests applying a similar test 
to active monalkylmalonic hydrogen eaters (Ber., 1 gi$, 
advi., 4238). ■ ., * ' ■ " r f‘ > 

. Leuchs 7 s Inference is mot quite conclusive, for the facts 
admit of different interpretations ; for example, if the 
ketonic acid', like other carboxylic acids. Is to any extent 
associated, and substitution takes place in one part of a poly- 
molecule only, then the remainder of the polymotecule may 
retain its eriantiomorphous arrangement during enolisation 
of the first portion, and consequently the* formation <4 a 
new “asymmetric” carbon atom in the latter would 
naturally lead to the formation of some excess, however 
small, of atoms of one sign. In other words, a “partial 
asymmetric synthesis ” ie possible. 

The bromination of active a-metfaylbu lyric acid has 
previously been studied by Scbutz and Marckwald {Ber., 
1896, xxi*., 59), and of fi-phenylisobutyric acid by Lapwortb 
and Lenton { Proc 1902, xviii., 35). In both instances 
the product was inactive. 

284. « Studies in the Diphenyl Series . Part V. Deriva- 
tives and Substitution Products of the Two Isomeric l 
Q-Dinitrobenzidines . and Synthesis of Derivatives of 
Bengerytkrene.”: By John Cannell Cain, Albert 
C ouLTHARD^and Frances Mary Gore Micklethwait. 

The authors have prepared a number of acyl and azo- 
derivatives of the two isomeric 6-dinitrobenzidmes (Trans., 
1912, ci., 2298); dud, have submitted the two bases to the 
diazo reaction. ,* ; . 

3 : 3*-Dinitrobenzidme gives the corresponding disub- 
Stituted 3: 3-dmittodiphenyl, but 3 i s'-dinitrobenzidine, in 
those cases where copper is employed, gives derivatives of 
benzerythrene : — 


, Of the numerous derivatives of the two bases that have 
been prepared,, no two corresponding ones are identical, 

285. “ Harmine and Harmaline . , Part II. The Sy nthesis 
of iso-Harman.* - By William Henry Perkin, jun., and 
Robert Robeson. 

A detailed description of work of: which a preliminary 
account has already- appeared 191a, xxviii., 154), 


NOTICES OF BOOKS. 

Researches on Irritability of Plants . By Jagadis Chunder 
Bose, M.A., D.Sc., u C.S.I. London, New York, 
-Bombay, and Calcutta : Longmans, Green, and Co. 
I 9 I 3* 

The experiments described in this book are exceedingly 
interesting,, and the author appears to have arrived at 
results of vital importance Jh; biochemistry. He has de- 
vised and perfected two pieces of apparatus which be calls 
the Resonant and Oscillating Recorder, respectively, by 
means of which the amplitude and . period and alto the 
absolute rate of movement of the plant during any phase 
of autonomous response to stimulation can be determined 
with perfectaccuracy. He has found it possible to record 
time-intervals which do not exceed one-thousandth of a 
second luj length. The so-called sensitive plants' were 
chosen for study, and mechanical, chemical, tbermaV and 
electrical methods of stimulations were included. The 
general result of the experiments is the revelation of a 
remarkable similarity of response in the plant and the 
animal.; ■; • - ;'. y ? j - ' ' • 

Practiced _ Sanitation. By George Reid, M.D., D.Ph. 

Seventeenth Edition. London: Charles Griffin and 
' Co., Ltd. - 1913. 1 

Although it is, only eighteen months since the sixteenth 
edition of this book was published, progress in sanitation 
has been so rapid that in the eighteenth edition a good 
many alterations and additions have been found necessary. 
The book gives a thoroughly practical outline of the 
elements of sanitation, and inspectors, builders, and 
plumbers, medical officers of health, and householders 
will find it full of valuable information. The appendix oh 
; English sanitary law will serve as a useful guide to the 
reading of candidates for examinations oh the subject. 

The Application of Physico-chemical Theory to Technical 
Processes and Manufacturing Methods. By Prof. fir. 
R. Kkemann, Translated from the German by Harold 
E. Potts, M . Sc . (Liverpool) , and .Edited by Albert 
Mon 0* Ph.D. London : Constable and Co. , Ltd. X913. 
The value of a knowledge of physical chemistry ter the 
enlightened technical chemist who is anxious to keep 
abreast of the times and to shake himself free from the 
bondage of rule-of-thumb methods is fully recognised oh 
all sides, and in spite of the difficulty of the subject it is 
most necessary that the student should get an early 
acquaintance with it, so that when he approaches more 
advanced work in his own special branch he should be 
able to do so from thephysico chemical standpoint. This 
book gives a useful introduction to the subject. The 
Chapters are graduated in difficulty, and a minimum amount 
fit mathematics is introduced. Many industries are ade- 
quately dealt with, and the phase rule is particularly 
clearly, explained and illustrated. „ The translation has 
beeit carefully done.and the book is Well printed * r the only 
-error which a careful examination has brought to light 
being, in the lettering - of the diagram of a gas-engine, 
where the illustration does not agree with the text. 

Industrial -Research iu America. Presidential Address V 
By Arthur D. Little. Reprinted from the Journal 
- of Industrial and Engineering Chemistry . 1913. , . 

This Presidential Address, delivered before the American 
Chemical Society, gives a very stimulating account of 
the state of industrial research in America,, and contains 
some remarkable facts and figures concerning the develop- 
ment of certain industries and the solution of some 
■ technical problems by American chemists. The research 
work done by .the ten great scientific bureaus organised 
and controlled by the Department of Agriculture has led 
to results of great value, some Of which are briefly sum- 
marised m , the address, and short accounts are also given 
Of the pioneer work in industrial research which is being 
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done by some of the Universities and technical schools. 
The words of the President regarding the applications of 

- chemical science to the industries in the future are so 
generally applicable that they are well worth quoting - 
“We shall need for years to prosecute a vigorous cam- 
paign for a better understanding by the general public of 
what chemistry is and what research is. The popular 
imagination is ready to accept any marvel which claims 
the laboratory as its birthplace, but the man in the works 
still disbelieves that two and two in chemical nomenclature 
.make four. We need a multiplication of research labora- 
tories in special industries, each with an adequate staff of 
the best men obtainable and an equipment which gives 
full range to their abilities-” 

/ DU Chemise he Verwandt shaft. (“Chemical Affinity”). 

By Dr. Max SpetEr. Leipzig: Philipp Redam, jan. 

1913. (#0 PL). 

This booklet deals with the connection between chemical 
; affinity and thermic, electric, and radiant energy, and gives 
a short summary of the experimental data which have been 
Collected and the general laws which have been deduced 
, from them. The author does not put before his readers 
many speculations J as ,to the nature of the force which 
brings about „tbe combination of ' substances, but confines 
bimself to the statement of the positive results which have 
been obtained, and considering the very small size of the 
book he does so with great completeness and clearness. 

Whitaker's Almanac for 1914. Half Bound, 904 pages. 

J, Whitaker and Sons. * 

A list of some thirty-five new features are given as having 
been introduced in this issue, enough to show that the 
. publishers are fully determined to maintain the reputation 
of the almanac. Among the items we note the Home 
Rule Bill, Royal Fiying Corps, LabourUnrest, Aero- 
nautics, National Health Insurance Amendment Act, 
Wireless Telegraphy, and other current topics,. “Whitaker’s 
Almanac” is too well known to require further intro- 
duction : we need only say that it is as good as ever. 

Whitaker's Peerage t Baronetage , Knightage , and Chant- 

pionage for 1914. 1 

During , the past year Honours appear to have been 
distributed somewhat more sparingly than of late, and the 
Obituary list is ominously long. A great deal of interesting 
and useful information is given in the way of footnotes, in 
addition to the official matter^ Amongst other things, we 
note that much of. the fable and superstition connected 
with the Coronation Stone, so well known to all visitors to 
the Abbey, has been cleared away by Sir Archibald Geikie, 
who, speaking as a geologist, declares that the stone was 
almost certainly quarried in the sandstone district between 
Argyll and the Forth. ; An:. interesting account is given of 
the ceremony of the Coronation of the present King, to- 
’ gather with many quaint observances hot generally known. 
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are frequently open to criticism as to whether an analyst 
could do them in the time allowed, even in one’s own 
laboratory. The large percentage of„ failures show there 
must be something wrong. 

. As an alternative to practical examinations, suppose the 
Institute insisted upon a two years course 01 general 
chemistry in a college, or a three years course at evening 
classes, and then made each student arialyse correctly a 
series of salts the composition of which was known only 
to a small examining committee. The 'diploma* not 'to be 
given until the serieB were correctly analysed. This might 
take two or four or mote years v either at a day college or 
evening classes. I do not mean the same series for every 
student. 

I am sorry to see the attitude taken up by some gentle- 
men, that class distinctions, haveahytbing to do" with 
abilities. There are chemists in this country who have had 
to make the best use they could of the limited Opportunities , 
for learning which they could afford, and whose opinion 
would now De taken in preference to a F.I.C. in cases of , 
dispute, but if any of these gentlemen applied under the 
terms of the Charter for election to the Fellowship they 
would probably be told that “ their qualifications are not 
such as would justify the Council in admitting them to the 
F.I.C.,” and probably, without any disrespect, not Gne of 
the Council would be equal to them scientifically in their 
'special branches. — I am, &c., 

Ernest A. Lewis. 

310, Dudley Road, Birmingham, , 
v December 20, 1913. 


CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.— All degrees of temperature are Centigrade unless otherwise 
. expressed, - - ' 

Comptes Rendus Hebdomadaires des Stances des VAcadimie 
des Sciences. Vol. clvii., No. 19, November 10, 1913. - 
Origin of Cyclic Bases of Coal-tarv— L* C. fylaUiard. 
— The cyclic buses of tars undonbtedly derive tbeir nitrogen 
from ancient protein material, and according to the author’s 
view the intermediate products are nitrated humie matter 
resulting from the condensation of the sugars, (constituents 
of cellulose, &c.) with amino-acids (constituents of pro- 
teins). The formation of volatile bases, at the expense of 
the humic matter is due to pyrogenation, bnt it is certain 
that the union of the amino-nitrogen with the carbon, 
chain of the sugars occuts Before pyrogenation. ,J * , t ' 
Decomposition of Halogen Alkylates of Hexa- 
methylene-tetramine. -7- Mamet Sommelet. — Boiling 
water is capable of decomposing the halogen alkylates of 
hexamethylene-tetramine, particularly, those 1 which are 
derived .. from benzyl chloride .and analogous compounds. 
The, somewhat unexpected result is die formation of the 
aldehyde of the halogen derivative. The chlorobenzylate 
is so sensitive to the acrion of water that benzoic aldehyde 
is obtained by simply heating its solution in aqueous 
alcohol. The bromotoluylates of hexamethylene-tetramine 
are similarly transformed into toluic aldehydes. 


INST 1 TUTE OF CHEMISTRY CONFERENCE. 

, .To the Editor of the Chemical News* ' 

Sm,— As one who has criticised the ways of the Institute 
- of Chemistry* 2 am glad to see that there is a decided 
opinion among teachers of chemistry that this Society 
might be improved. 

I would suggest that it would be m its best interests to 
abolish the practical examinations altogether. To suggest 
that any examiners can tell whether a man is a competent 
chemist by working in a strange laboratory for six hours or 
. so a day for three or four days* under conditions that are 
never found in practice, seems to me a very unscientific 
; : way of finding out a man’s capabilities. The exercises set 


MEETINGS FOR THE WEEK. 

MONDAY, 5th.— Society of Chemical Industry, 8; ’ “ Viscosity of Oils,” 
by j . L. Strevens. u Oxygen Content of OkiBes from 
Roasting Pyrites,” bv Lewis T. Wright. K Electri- 
cal Conductivity of Milk during its concentration, 
with suggestions for, a Practical Method of Deter- 
mining. the End-point in the Manufacture of 
Sweetened Condensed Milk,” by I*. C. Jackson, 
Leslie McNab, and A. C. H. Rothera. “ Monasite 
from some New Localities," by S J. Johnstone. 

.... f Royal Institution, 3. (Christmas Lectures, „ 
1 adapted to a juvenile auditory). "A Voyage in 

Thursday, 8th. { Space,” by Prof. H. H. Turret, D.Sc., F.R.S., 

Wednesday, Ttb.— Royal Society of Arts, 5. (Juvenile Lecture . 

“ Electric Vibrations and Wireless Telegraphy)” 

.. by R. P. Howgrave-Orahajft, M.I.E.E. 
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-THE, DIMETHYL PHOSPHATES QF TH I 
RAfiE EARTHS.* 7 

By J. C. MORGAN and;C. JAMJ&S/ 

The study of methods for the separation 6f the rare garths 
and of new compounds of the rare earths that seem likely 
to be of use for such purposes 'hats for alongtirae occupied" 
the attention of those jnterestedln tbisbrancEof chemistry/' 
; v The rare earth salts pf dimethyl pbosphoric acid seeded; 
On preliminary investigation, to he possessed 'iff properties 
which y^oald raalm^diii^yl: phosphoric Acid Ah extremely: 
valuably te&gAntfot the aeparatiod :of Vome of, tSetsue 
earths* Therefore a study of the properties of these 
cWnpo^ds ^Acora $ -l; fV 

' iact;|aitb 'com?/ 
Pounds irom tbiB^ fhe determinhllddof the: composition 
aodsolability of these compounds; and, finally, several 
fractionatioOs of rare earth mixtures, ”V / 

Preparation of JHmetkyl Phosp^ani 4f*d.—TEIs acid 
was pfeptitikV a^orifittg. :tb the method of Buko Schiff 
(CMem. < Central Blatt, 1S57, 761-^63, 864), by allowing 
methyl alcohol to drop slowly into ph oaph oros. oxyChlori de . 
About 200 cc. of phosphorus oxychloride were placed' in a 
Htre flask, and *5© CO* of tnethyl al«S«ri w<he added, drew 
hy drpp t through pt p&ipttforr funisd dtted to the, flask.; 
T)o^ing 0e i&tatft ykt flask was shaken in a stream of 
cold water, and the temperature maintained between 25 0 
and 30°; : The large quantities of hydrochloric Acid gas 
and methyl chloride which. Were evolved passed off through 
A side tube. At the completion of the reaction, which re- 
quired ftom an hour to an hour and a-half, there remained 
a colourless somewhat syrupy liquid, consisting of faoth 
dimethyl phosphoric and phosphoric acids with some 
hydrochloric acid And methyl chloride. This was removed 
to an evaporating dish, and heated upon the steam-bath, 
until the hydrochloric acid and methyl chloride were ex- 
pelled. The syrupy acids were then diluted and neutralised 
with barium carbonate. The phosphoric acid was removed 
as barium phosphate. The precipitate was filtered off, 
leaving a clear filtrate consisting of a solution of barmen 
dimethyl phosphate, together with traces of barium mono- 
methyl phosphate. This solution was treated with just 
sufficient sulphuric acid to, precipitate ait the barium 0$ 
the sulphate, which after digestion at 95° was removed by 
filtration* leaving a clearsohmon of dimethyl phosphoric 
acid.: _ r'- \ , . \' r " *, 1 ^ 

't Yttrium Dimethyl Phdsp hair .- — This sal t was obtained 
by dissolving yttrium hydroxide in dilute dlmethyl phos 
phoriC acid; elf . ^hring ; fch- some time the - Squid 

bdehm© dear* ’ solution wasfthen filtered atidplaced 
upon a water-bath, the temperature of the latter being 
kept at about go a . This treatment caused a quantity of 
crystalline yttrium dimethyl phosphate to form. The 
precipitate was filtered off arid washed/with boiling-water*: 
The compound was next dissolved in as' small an amount 
Of water as possible, and permitted to crystallise by spun 
taneous evaporation. Groups of white needle-like crystals, 
radiating from a common centre, were formed; These 
Were removed, dried between filter-papers,- and then placed. 
In anoven at ioo fl for four hours. The results of the 
dialysis seemed to show that a very small amount of 
water was retained^ Further drying, at the same tempera- 
ture failed to make any difference.: , 1 : <>' 

Yttrium dimethyl phosphate dissolves in water at 35? to 

* Contribution from the Chemical Laboratories of NewcHampehire 
College* . ' ' >* \ _■ --t ; ; .. , ■ *\.y ' : * 


2 : 

the extent of 2*80 parteof the anhydrous salt; to. 100 parts 
of water. At 9 5® only, about 0*55 part dissolve in 100 
parts of water. 1 / - 

Y*0,; calculated, 24*34 ; found, 24*06. 

Lanthanum Dimethyl Phosphate, —This substance was 
prepared by dissolving the oxide in dilute dimethyl phos 
photic acid. The solution, after filtration, was concen- 
trated upon a water-bath until a skin began, to form upqrt 
the surface, after which it was permitted to crystallise by 
spontaneous evaporation. , , The. resulting crystals were 
dissolved in water and re-crystallised once again by spon- 
taneous evaporation. These crystals were. separated ham 
excess of mother-liquor by pressing between filter -papers, ; 
and finally deled id air. : - s ^ % k- ?\ ; v 

. Lanthanum dimethyl phosphate forms, white hexagonal 
. crystals. Gne hundfed parts.©! water dissolve gfagry parts . 
pf the -anhydrous salt jaA 35 0 /; The salabihty at ;ipo Q did, 
not vary like the other rarb eartha. /The sojubiiity at, 95° 
sqipear^ io^ ' iomewhat difficult Ha obtain owing to inc 
fapt thattbe. solution had a: tendency' bo become colloidal. 

In order to determine the phosphorus g; weighed; sample 
Of tothau^ phosphate w?as first fused \with 

sodium. perbiide tb o? idlse the methyl groups and get the' 
phosphorus present as phosphate. The usual method was 
thdnfoUowed. : - y . !, s', . 

Calculated : La a 0 3 , 29*63 ; 38*75. Found : La a C 3 , 

, 2945 TaO, Sfirfia, , \ ; 

.From the above analysis it was considered that the com- 
pound contained 4 molecules of water of crystallisation, as 
shown by the formula Laai (CH5)aF0 4 }6'4H a O, 

. {, l CerotJlr Dimethyl Phosphate.— Tho cerous compound 
was obtained by treating cerous . carbonate with a dilute - 
solution of the acid. Tbe clear solution was eVaporated 
on the water-bath natil a skm began to form upon the 
surface, as was observed in the .case of the preceding 
substance. It was farther concentrated by spontaneous 
evaporatior . The ; crystals obtained is this, manner Were 
again crystallised from water. 1 ' 

Cerous dimethyl phosphate & a white , crystalline solid 
belonging to the hexagonal system. It is very soluble in cold 
water, but less soluble in hot. Ode hundred parts of water 
dissolve 79 6 partd of the anhydrous salt at 25? and about 
65 parts at 95°. . Lpon analysis' 33 08 per cent CeO^ was 
found/ This still remained after drying lor some 
time at ioo Q , and corresponded to the/ formula 
Ce2[(CHi)aP0 4 }s.H 3 0. • 7“ ‘ , 

- Praseodymium Dimethyl Phosphate.-— A solution Of this 
dimethyl phosphate was prepared by resolving* praseo- 
dymium oxide in the acid. The liquid was concentrated 
bn the water- bath until small crystals began to form, after 
which it was set aside to evaporate at ordinary tempera- 
tures. The compound purified by re-crystallisation formed 
green hexagonal crystals. -64.** parts: were dissolved by 
rob parts of water at 25^. ’ -- , - *. „ . >' ■ : 

'Neodymium Dimethyl Phosphate was prepared ro a 
-similar manner tothe praseodymium compound. It toms 
pale jlilac coloared hfixag^^^ 

dtssolve in ioo parts of water^ while at :95° bnly abbut 22*3 
parts are dissolved by too parts of Water. An analysis 
showed the presence of 32*27 per cent of Nd 3 0 3 , thus 

pointing to the formula N^ttCH^aPOiJci ! 1 

Samanum Dimethyl Phosphate. ^ A small quantity of 
the add was neuualised with samarium oxide. lire solu- 
tion thus obtained was concentrated, on the water-bath 
until nearly solid, owing to. the formation of the: dimethyl 
phosphate, crystals, It was filtered while stitt hot. i This 
salt was dissolved in water and crys^Ufeed by evaporation 
at ordinary room temperature. : w > r > ' - 

'' Samarium dimethyl _ pfiosphate f A cream coloured 
hexagonal prisins. One hundred parts, of water dissolve 
35:2 parts of the salt at 25° and about ,10*8 parts at 95 0 . 
33-ii per cent Sma0 3 was fpund to.be' present; indicating 
no water of ; crystallisation like most of the rare earth 
dimethyl phosphates, ; . 
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Gadolinium dimethyl Phosphate was separated from its 
solution by carefully heating. . . 

It forms white needle-like, crystals very similar to the 
yttrium compound. One hundred parts of water dissolve 
23*0 parts of the salt at 25°, while only 67 parts are dis- 
solved by the same quantity at about 95 0 . The compound 
contained 34’00 per cent GdiC^. ; 

Erbium Dimetkyl Phosphate was prepared in a similar 
, way to (be ytterbium salt described below. ; n : 7 

Xt forms very pale coloured needles, 178 parte dissolving 


forms ^ 

in 100 parts of water at 25°. 

( Ytterbium Dimethyl Phosphate^The ytterbium oxide 
was dissolved in a slight excess of hydrochloric acid and 
ttie solution delated considerably. 1 , A sufficient quantity of 


was ^heatralised With sodium carbonate, and then made 
Rightly acid with a few drops of dimethyl phosphoric acid. 
Skis solution was diluted and slowly added to the ytterbium 
chloride with careful stirring. A precipitate of ytterbium 
dimethyl phosphate formed, which slightly increased; in 
;amoant tm cheating riie solution toaoo°. The precipitate 
Waafiittred off, dfrsofrbd in cold water, and again precipi- 
tated by heating. The white needle-like crystals dissolve 
in the cxtent of r^ partsperrba parts of water 7 at 25*. 
Only 0*25 arc dissolved by xoq parts of f water at about 
ifijp-i ^Ittifdy* WW* ?**.#*& YbaOs, which 
- '•"'la to the amount ccmtemedm the formula of the 
1 substehte.v' 

Tableo? Solubilities ofDimelhyl Phosphates. ; . • \ 


Element. 7, 
Lanthanum /. 
Cerium 7 
r, Praseodymium 
Neodymium 
r "s&marium r - 
„ Gadolinium 
,N .Yttrium 
7 Erbium 
-7 Ytterbium 


■ , rana c^alt per 10b 

r - ‘ Crystal form. . parts o^aterat *57 


Hexagonal crystals , 
" ' » 7 plates 


„ n ’ prisms 
Long needles i . ■ 


*°37 

79 * 

$ 

. * 35*3 

, 2*8 
7 178 

" r*2 ' 


- Fractionation of Material.— Since, as .already stated, 
the acudy of new compounds of the rare earths is carried 
on mainly to obtain compounds adaptable to a more com- 
plete and more rapid separation of these , elements, no 
■ study would be complete without determining tbehehavibur 
of mixtures of the dimethyl phosphates. ; Several frac- 
tionations were conducted, and the method employed was 
that of precipitation fry beat, in the case of the less soluble 
compounds a dilute solurimi Was prepared^ The beaker 
containing this solution was then placed in a water- bath 
andtbe temperature of thebathgradaally riused,tb©8ola- 
, tiatt being constantly stirred. As soon as afair amount of 
precipitate had formed, the liquid waB filtered 'off and the 
precipitate retained as fraction I; The filtrate was again 
heated until another lot had separated and again filtered. 

IL'vTtt this manmer ; fraction 
r ifat&.i taken up to and inclusive of 95®. Additional fmc 



, wet' further fractionated by dissolving 

the f k#afc BoauWe iractmn , ifi water, and ' heating, hr the 
water-bath to tbe temperature at which' fraction I.was re- 
moved. The precipitate which had formed at this point 
was removed by filtration and retained as fractions I. — II. 
The filtrate was used to dissolve fraction II., and the 
solution heated as before to the temperature of removal 7 of 
fraction II. The precipitate WasUken as fraction II.— -2, 

. and the filtrate used to dissolve fraction III. By pro- 
ceeding, in this manner any degree of fractionation which 
Was desired could be obtained. * ... . 1 

During and at the completion of the fractionation 
: arUi pom fractions were examined with regard to colour of 
1 nitric add solution, and spectrum. 


Gadolinium Materials A material containing gadolinium 
with, only sufficient traces of terbium to colour tbe.oxjdu 
orange-brown was first submitted to. fractionation with 
dimethyl phosphoric acid. 

The oxide of this crude gadolinium was dissolved by 
„ stirring with the acid, Until all had dissolved. The liquid 
was then treated as described above. ' ; 

The fractions were taken as follows t— Fractions I., ; 
I.— 2* I.— 3 at 65°; fractions II;, II. — 2, II.-— 3, at 90 0 ;. 
fractions HI., III.— 2, III.— -3, after evaporating the 
mother-liquor from fractiohs TI. fr> one-half volume ; and 
fractions IV., IV. — 2, iy^3"upon complete evaporation. ’ 
A fair idea can be farmed with frgard to the rapidity of 
the method by observing the change colour of' ' thf \ 
"oxides. ; The oxide from fraction!! . was ofr a dark titoWn 
colour ; that of fraietjori IV. 1 fight; &coTO, 7 andL ^at ■ «$ 

; r fraction IV.— 3'' pale cream. 7 l . * 77 V 7 * 7 f ; 7 V *• * '* 57 ^ 1 ? 

; This showed a rapid concentration bf the gadplinium in : 
the most soluble fractions; #hile the impfrrify^imolmatr ; 
collected in the least soluble.! ’. 7 ; ' 

It is interesting to note that this fractionation required 
only about forty-eight hours to give a comparatively pure . 
gadolinium: This shows a great increase in the rapidity 
of the separation over all previous methods. ; 

Fractionation of Yttrium Material . — The. next oxides 
■ consisted of a mixture of those of yttrium, holmium, and 
dysprosium with traces of erbium, samarium; gadolinium, 
terbium, neodymium, and praseodymium. They were dis- 
solved in hydrochloric acid, the solution diluted and boiled 
with an excess of sodium hydroxide. The precipitated, 
hydroxides were filtered off, washed with hot water until 
free from chlorides, and dissolved by stirring , with the. 
dilute dimethyl phosphoric acid. The resulting solution 
was then submitted to the usual fractionation. * ’ ■■ ■ ■ - 
Fraction I. was removed at 38°, fraction, II. at 48°, 
fraction III. at 65?, fraction IV. at 96°, while fractions V., 
VI., VII. > and VIII. were taken by f ractionally evapofating 

tfie mother-liquor from fraction IV* ; 7 7 vV 

Fraction It— The oxide was yellowish, and ;the abrup- 
tion, spectrum showed a rapid concentration of erbium. 
Holmium and dysprosium we^a also present. , /, 

Fraction II .“This portion gave a, yellowish coloured 
bxSde. ; The spectroscope showed holmium and dysprosiam - 
with very sinall; quantities Of e^biuiriJ,' 7^/7; 

“ Fraction VI.“The padde was colcmrpd adorang^bitfrvh. 
;An k intenfieabsorption "jprovedthe ‘fefrbt7 

dysprosium,; less holmiUm , and tbp mfrteSt possible trace 

of neodyinium. 7- 7 4' 7 ,* ,, ■ V' /r 1 ' 7\ 

Fraction VIl.“Refidish brown oxide, j The absorption 
spectrum was very weak, showiiig tbi!i presen^e of a small , 
amount of neodymium and ; traces * of samarium and 
dysprosium. The green band of holmium could barely be 
detected. 7 . f v 7-7 V 7 ^ 

" Fraction VHIi“Thfs gave an orange-brown bxide» 
The apectrum showed intense absorption bands, indicating 
tfie presence of a la^g® Quantity of neodymiutn, a. very ; 
little praseodymium, and only a trace of samarium. V 
7 Fractionation 0/,, ft; mixture : of earths, from monazite, * 
giving inOre aoluble doubic sulphates. ' The earths present 
corisisted largely of gadolinium and dysprosium with small 
; amounts of terbium, holmium , and neodymium. 7 ? 
The oxides were warmed with dimethyl phosphoric acid 
until entirely converted into dimethyl phosphates, after 
which the thick mass was stirred with water Ustil di^olved. 

: The fractions were collected as follows :-^^riUftioaS I. 
to III. up tor 95 0 j and fractions IV. and V . hy evappratibn 
of, the in bthetr liquor from fraction TIL, , 

; Fraction I. gave a brownish yellow oxide, which, when 
. dissolved in nifrxc acid, gave a yellowish green solution. 
With the aid of Ifre spectroscope it was found that large 
amounts of dysprosium were present, accompanied by a 
little holmium. 7 > ^ 

Fraction II. — The oxide was chocolate-brown. Its 
nitrate solution was fhintly: green and showed weak ab- 
7 : sorption bands of dysprosium and terbium. . T = > V i 

Fraction V.“Oxide red-brown. Absorption apwetrism 
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-ncFcated very small . quantities of neodymium and dys- 
prosium* ~ 

It will be observed from, the above fractionations that 
the 'rate of /Reparation of the .rare earths is vastly greater 
than practically all the methods given up to the present 
time* Lanthanum, cerium, praseodymium, neodymium 
are" left at once in the mother-liquor. Samarium, europium, 
and gadolinium are much less soluble than those previously 
mentioned, while they are more soluble than terbium, 
dysprosium, and bolmium. : Erbium, thulium, yttrium, 
ytterbium; &c», collect in the least soluble portions. 

Since the solubilities of these compounds are the reverse 
of the usual type, they may be used for the rapid purifica- 
tion of many of the rare earths. For instance, we can 
easily remove traces .of. neodymium from samarium by 
this means, as the samawumdlmethyl phosphate separates 
before the neodyrainm compound. V ^ ' ;■ C? a ; 7 " ) /■ 

. It is necessary toStatethatthereis some inconvenience 
when Working; with the silts of dimethyl phosphoric acid, , 
Since they undergo gradual decomposition. : A gelatinous 


than before. As a consequence some more zinc anil be 
deposited on the electrode in accordance with the higher 
potential. The formation of the Pd-H alloy will proceed 
more slowly, and the polarisation unit finally rise, so high 
that zinc alone is deposited. 

Analogously a Cu electrode has a certain oxygen con- 
centration in the electrode volume already before the 
current is turned on. The potentials of the systems 
Cu-Cu** ions and v OH J idns always remain equal to one 
another, with or without the current flowing. That may 
be supposed to become possible by thesp&ttingof the 
electric current into two components : > two primary . 
processes are simultaneously taking place at the anode— 

; , f ^;it) Gu4?aF(4) 7 T ' . -■ 1 ' 1 ’ ■: : 

UV;- ;v mr$tF(+j^ 6 ; 
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The first theory was proposed at a time (igio—n) when 
the experiments of Le Blanc concerning the chemical 
polarisation of active metal electrodes were already 
known; and when the palladium-zinc experiments were 
-made^in order to clear the matter up ; the other experi- 
ments mentioned above were not yet known; however. 
The theory, therefore, aimed at devising a mechanism 
which would admit of chemical polarisation without 
denying the possibility that a system, and a passive metal - 
anode likewise, might , primarily emit anodic ions. 1 
should like to. emphasise at this place already that this 
question is .more satisfactorily answered by this first 
theory than by the second one. 

The first theory conceives a mechanism of the chemical 
polarisation after the type of the Pd-Zn electrode 
{Reicbibstein, ZdhMMtrochem , , 1911, xvii., 699). The, 
rate of formation, of the Pd-H alloy in the cathodic 
polarisation of thePd-H 2 S 0 4 electrode is given, by the 
momentary concentration of toe Pd and H atoms near the 
boundary- of the solid electrode 7 and of the liquid 
electrolyte., r Lotus now assume that the contact with the 
electrolyte, at tbe boundary : electrode/electrolyte is dpt I 
but by a solution (*= ahoy) of ' 
all those substances whose tons are represented in the 
electrolyte. The volume which this hypothetical alloy 
occupiesin the electrode ls designated the electrode volume, 

When we add to the , electrolyte oi the Pd-H^HaSQ^ 
electrode some Zn salt, some zinc will be deposited in the 
electrode volume already at open circuit, because the 
thermodynamical equilibrium demands that the potentials 
H^H? ion and JZn-Zn*' ion must finally be equal to one 
■another,,,.-’. ‘ 7 7 % ■ j 

7 We now make the assumption that the zinc enteringthe 
electrode volume diminishes the concentration of the Pd 
atoms there, When we. now treat the electrode 
cathodicafly, 7 the 7 rate of formation of the Pd-H 
alloy Will be smaller, and the polarisation will be greater. 


Whilst; the first process depress the~c6nCefitration of the L 
0u atoms ielectircBde .' volume, tfce'sgbond process 
.raises the O concentration there, and it Is^therefOre thfl 
electric cncrent; wbicb mairitaiUB theequilibriura in the 
electrode volume. Both the increase the 

polarisation, and the purety chemxcdl compensation pro- 
cesses ^oppose them. The ^process which is subject to 
chemical inertia is the omdhtiOxutf the massive copper by 1 
the aid Of the oxygen in the electrode volume in the 
presence of the H' ions of the electrolyte - (any reaction 
between the oxygen of the electrode volume and the Cu 
atoms present in it is excluded, because there is equili- 
brium between the two systems, which, as we shall see, is a 
weak point of the first theory). When under special con- 
ditions the described oxidation takes place at a slow rate, ‘ 
the O concentration in the electrode volume and conse- 
quently the polarisation rise to a high degree, until, finally, 
another compensation process sets in^ for example, 0 2 
generation (* passivity). The equations of "this theory . 
may be deduced as follows 1 k , 

Let there be : Pi, the electrolytic solution tension of the 
oxygen concentration in* die alloy metal-oxygen, PaVtbe 
electrolytic solution tension of its meta! concentration, and 
ft and fa the corresponding concentrations Of the ions in" 
the electrolyte, which are assumed to be very high 
( * constant, practically not variable by small ! current den- 
sities). When the bystem tends to equilibrium, only Pz 
and P* will change, .and the conditions of equilibrium 
will * ’ * 1 ' ’ 


* ** A Contributlon to th« General' I>iscussion on 41 The Pftesivityof' 
Metals-** held before the Faraday Society, November; i2 r 1913; 
Translated from the Germany ' ' ^ 
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*i/P x 

V • • • • v (2) 

in the most simple case where the chemical valencies n x 
and n 2 arc cqusd we shall bave^- r 

PiP^ts k . .. \ (3) 

where K is a constant. When we bear in mind that 
according to our assumption therer A is always (current 
flowing or not) equilibrium between the systems oxygen- 
oxygen iona and metal-rmstal ions* ^wo.may r interpr4^ ;e,qua-' 
tiori (3) to mean that, when the solOtion tension of the 
metal decreases as the current flows because its concentra- 
tion in the alloy is reduced, the solution tension of the 
Oxygen must decrease at the same time. We therefore 
Write— . . - ^ ' 

fPi.Pa)«o , , . . . '. , . . (4) 
By differentiating (4) wo obtains- / ‘ 


* j “a 


1 . 3 Pi *. 

P a Pi 


i 5 ) 


If we now send , the quantity of electricity t in the 
direction electrode -electrolytej the system 0 - 0 H f will 
transport the fraction r of the quantity -of electricity which 
will discharge OH r ions and, enrich the alloy in oxygen, 
| Whilst the electricity quantity (i-r) will diminish the 
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metal concentration in the alloy, . The relation between 
these two quantities is the folloWingr-T-Let the potential 
of tbe alloy with regard to the electrolyte be r during a 
short interval, while the current Is flowing. The work to 
be done in order to transport the quantity of electricity- r 
from the electrode to the electroly te will be— 


*zF_ pi «aF pa 


<G) 


The ratio of the increase in the oxygen concentration to 
the decrease hi the metal concentration of the metal- 
■' oxygen alloy may be considered equal to the ratio of these 
4 two quantities of electricity ; hence— ; ■, , , , ' 

’ft ''"''.ly' 7/' P* 1 -- ’>*•■*" ‘ \ ' 

) and consequently-^ , /- 

tsm Pi ‘ ‘ ' 

‘W- 1 \ . Pi+Pa “ ’ ’ ' ■ 


to 


m 


te) 


By combining ( 3 ) with (3) we find— . ; 

. Is. "f . ' . i/Lf-tt'is '<■ * • <•- I s Sr* sg ** I ,i»-' ~/ <■£, „ » r * f 

// yyf* "X -/> „y;/ ; =£ :■ ,, 

Or m words : ffo aeudie treatment ofametal 

: ifr concentration in themetaloxygen alloy becomes small, 
then the system Q QH' will effect* the whole transpori vf 
electricity if therefore becomes equal xV « The electrode now 
transports the electric current in a way. as if it were a 
highly noble metal ; its capability of primvrilyfarmvhg ions 
is completely suppressed, and it is limited to ^secondary 
formation of tons? ; ~ ( , : ' . ■ / •' V' * ' " V '" , ■" 

Let. us further assume thatthe total current in the 
anodic- treatment bjf a Conner, electrode in the presepce of 
H- and of Cu** ions of high concentration be green by the 
■ . rwtctibtt— : V ■' - ■ "? / ' , i ' ^ % .//- / :{ ' 

• \ ' r i'f • • • ; iQWfz&S: RaOtO; 

We will also suppose that the slow process of ^chemical 
■ compensation is defined by— , y, - 

_ Cu +2H/+O ~>Cu* 4 + h 2 o. / : ■ 

1 Let th?R process be much slower than the replenishing 

• oftheOHVions which are consumed by the current/ And 
finally lei , the experimental conditions’ be* such that the 
rate of percentage, rise in -the Cu ibn^ concentration at the 
electrode wltbm the time t is sO small that h may be 

; neglected;.- „ t r , v ’ - ■; z ?* .. T 

1 t * 'If, then — , /*. ■■ ^ ^ "J. i y 'i ; ■ ; \ '• r> 

ji? be the total oxygen concentration which tbe current 
V J 1 has supplied up tb the moment f ; !, - ‘ s ■ -y ' ■*- 

, • kt:ihki concentration of the oxygen wbichhtas chemically 
V ; h^een bdtdnd up to the mom«nt f byCu arid Hr ions ; 

J "eWaf-xt the dxygem iconcehtration on the electrode 
^ T surface at the moment # _ - • •* T. V’/r 

- ! 'r’i*/ the velocity coefficient Of the reaction r’ 1 ^ , /' / ; • 
v Cu faft'-io Chr'+HaO. 


y;r ^t 3 ^' ahvays maintained ; „ ^ , .> 

andlf,as atdted.t^ v O!rygen concentration on the electrode 


- *, i y , * : * , (5^ 

then the concentratioo at tbe moment (t+dt) will be— , 

; y.. y'./ ;{xr) 

Recording to Faraday’s Taw - ' "T"- . . : ~ - - 

dx-Jufoit . - * {12) 

where ii is a proportionality factor; - f V" 

, '.f- 50 »' velocity of the reaction - ' ' J 

' ■; Cu+aH'+O^Cu^+Hap / V 7 '!' ; 

any mbrnent proportionii only fo^ die actual 
*" ^fc^entra^on because the concentration of the 


metallic copper is eo ipso constant,, and the concentration 
of the H* ions constant by hypothesis, and we obtain 
.finally — ’ '* : 

de**(Hfo -8 c)df ^ (13) 

from which we find— J v > v 


./“(C, 4 /?*%*). 


(«) 


where Cz is the integration constant. From tbe initial 
condition (for which J» o) ,we see at once that the integra- 
tion constant is dependent only upon. that oxygen concen- 
tration which corresponds to theekctrbdewhen ho cttrrfent 
is flowing. Tbis value of c is m qu r case giveh ;by : tlie 
equilibrium potential of the copper ielectrodg.* 
consider that ihe chemical polarisation '- bt ; X typh of 
electrode such as we deal with in the topped eiectrpde 
will, at smalls currant density^ already, assump; telativeljr 
large values,, which difier strongly from the equilibrium 
potential of the base electrode, Cz may be regarded as in- 
finitely small with respect to tbe c values, and the equa- 
tion may be Witten in the f orm— 


rM* fib# , - , 
cy*ke je i(t)dt . 


(X 5 ) 


This theory, which very satisfactorily characterises the, 
chemical polarisation on. condition that ^ all ibe metals 
become primarily active as anodes, fails in many instances. 
Without entering into detail I will emphasise the con- 
sideration which will help us on to r the right way/' 11 
We have seen that in the consideration, of the anodic 
treatment of a metal the theory leads to quasi-Secondary 
formation of ions, although in principle the theory starts 
from primary anodic formation of ions. That' is just the 
desired result of tbe tbeory. This result la not arrived at, 
however, ‘ when we attempt to explain the cathodic 
chemical polarisation by the aid of this theory^ For ifWe 
imaging that the two miief components of the electrode 
volume consist. In the cathodic polarisation Of the 
Cu*CuS 0 4 electrode, of Cu and of H atoms, then their 
ouotient is constant, not their product, -and the. increase in 
the concentration , of * the one^ caHs forth ■% shahltaneous 
increase m the concentration of tbe other, !• V; * ■ ; t . , 
Further— and that is the? chief drawback of the theory^- 1 
we cannot, with its aid, come to the. above-mentioned 
type oft wo reactionStnf wbrehtbe one la. retarded by arise 
■ in- the €> concentration whilst the second 1 " increases its 
velocity in a regular manner^ This type of two reactions r 
we have recognised, can alone elucidate the phenomena 
of passivity,^ ..We cab easily comprehend that we shall 
arrive at such a type of reaction if we imagine some reac^ 
tioh to take place within the’ electrode volume, 
between its constitcents. Tbe first theory .does not admit 
of that, /because there is always equilibrium "within the 
electrode volume $ and all the compensation processes of 
which tbe. first tfeeoxy admits are: indirect reactions. In 
order /therefore, that we may imagine a larger number of 
possible compensation processes, tbe mechanism of the 
electrode volume should be so designed that there should 
not prevail equilibrium In it while the current, is flowing; 
The entice current must he transported by qu# system from 
the electrode to the electrolyte. . / V' , ; ^ *>>>’-' • 

We also saw that the prototype of - the meebanism of 
chemical polarisation, the Pd Zn experiment/ renders it 
necessary to ascribe to the "zinc which enters tbe electrode 
volume a diminutbn of the concentration of the Pd atoms. 
Sow is this to happen ? This effect is difficult to conceive 
if we regard ihe electrode Volume as constant, and if we . 
make no new hypothesis as to the mutual influences of $he 
various constituents of the electrode volume/ The simplest 
assumption which at once enables, us to describe all the 
experiments mentioned istbjs ythesum of -the concentra- 
tions of all the constituents of the electrode oolume^ Is 
always constant, whether the Current-flaws ot not* 1 ; - 
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;V >& : TA# Constant-Sum Hypothesis and the Second 
- ’!> . , ' Theory.' 

(Reichenstem, Blekirochm f 1913, xix*, 672). 

: We presume that the electrode volume is always felly 
, saturated, and that any. new constituent, possibly. intros 
dtjeed by the electric current, ejects part of the old 
substances. 

; For: the present I am pot in a . position to maintain the 
idea of a primary activity of all the systems. In view, 
however, of the fact that this theory satisfactorily answers 
all the questions concerning the chemical polarisation, as 
Well as those concerning the spontaneous solution of solid 
bodies in the presence of oxidising agents, we may for the 
present rest satisfied with the assumption that in aqueous 
.solutions the transport of the electric current across the 
boundary dectrode/electrolyt© is effected oisly by theOH? 
and^tbe H* ionsf\„ , i: ‘ ' ' ? V>c m 

introduced pushes the metal atamsput of the eleCtroS 
volume— the same will happen oiithecatbode by thd H^ 
introduced^aOd the: chemical ' equilibrium prevailing 
before the current wpa flowi ng wilt be destroyed . Thfr 
"now begins iO- reset wirisfhe 'meiat atoms of the, 
J;^,this;xef^don'be',-af the form— ■ , V 

; Iff 

wberehfo khdO are respectively an atom ;of the metal 
Und of the oxygen of, ^hypothetical alloy, and H- con- 
cerns the electrolyte. - \ J-. , . ; ; ., x -- 

r Ifr the concentrations of the three substances reacting 
- with one another are x t y t z f the velocity of the compensa- 
tion process can be formulated as follows s— v »* l , t - * ». 

According tothe hypothesis of the constant sum 

^'"V It * *'($' 

where a rs a constant ; the velocity t» "■ ^ '* !•]'■ M *■ 

,J . /■ . v^koz t xy~koz*y{0’-y) . (17) 

when, in a special case, , a is a constant, the (v -y) curve 
has a maximum. Notf— . - > , 


from which 


and. 


v » ^'(ay-y 11 ) 

<t-ak‘~2k'y 

dy 

dy 9 : 


(is) 


The maximum corresponds to the value y— - ■. 

< 1 j 'a t 

When with a certain current density of the electrolysis 
the compensation process is so rapid that the oxygen con- 
centration of the electrode volume does not rise above the 

value ?; (which we may call the critical Concentration)^ 

then there will ; be no reason to fear that another com- 
pensation process wilt set in, e.g., generation of oxygen 
^passivity). When, however, the critical concentration 
is exr^eded. tlfo cofopfihsatiaa process will necessarily be 
.r^mfdedi^sind the O concentration ? will increase rapidly 
until a new compensation process sets in* . Instead of the 
above-mentioned equation of the first theory, which 
defines the accumulation of the O concentration ip the 
electrode volume after closing the circuit :*—v - \ 'j " 


dt 


ki-k 0 y, 


where i is the current intensity of the continuous current, 
wefiavciiow-^ . , i;-'-/:' 

-/VrVV ' ■ -.-'V- w 


and hy combining (19) arid (48) — 

, dt - 


M 


■ This equation gives us the above-discussed point of in- 
flection for. the y—i curve, that is to say, alsq.for' the 
curve which illustrates the , rise’ of the polarisation with 
■ time after closing the. circuit.; 

We have now arrived at some point of reference, 
enabling us to describe the experiments of Andrejew. 

When we immerse a foil of gold in a solution of. KCN 
which contains an oxidising agent like 0 2 , H 2 0®, or 63 in 
solution, two purely chemical reactions will come Into 

play;—, ■ 

. I. The formation of the gold-oxygen alloy. „ 

This process is missing in the electrolytic dissolution of 
metals because- in' their instance the oxygen is directly 
supplied by the primary discharge of OH" ions, whilst; 
here the oxygen is -supplied by a, ; chemical reaction 
f*de composition of the oxidismg agent). . If theoxygen 
were not to disappear owing to the dissofotian of the gold, 
we should finally arrive at ari equilibrium between its con- ,, 
centratibminfo^ concentration 1 

•of the oxsdiring'ageni itTthe aqueous KCH solutipn. We 
may suppose that in one ana the same oxidising agent 
these two concentrations witi beuir a rectilinear relation. 
Now tbe formation ofthe gold-oxygen alloy , we shall' gee, ’ 
does not: proceed at an infinitely rapid- rate, yet riot sq 
sfowly that this process should, become decisive for the 
entire process of solving the gold. The CN' ions are, • 
moreover, not in contact now with the compact gold 
metal, hut in contact with the gold-oxygen alloy, and 
process II. is taking place. - „ . . - , > . : ' 

II. aAu I O (alloy) +HaQ -f-CN' -> 2Au(CN)' 2 + 20H% 

- - This process may, of course, proceed in several stages- 
When we increase the O concentration of the alloy by in- 
creasing the concentration of the oxidising agent in the 
liquid phase, the critical O concentration will finally be 
exceeded, and the velocity of the process Jl. will diminish 
more and more. „- j " -s , f ’ 

It should here be emphasised that there are many in-. r 
stances jh: which the rate of oxidation becomes smaller .as 
the oxygen concentration is raised ; I. Will content myself . 
with drawing attention to; the table- of these cases com- 
piled by van’* Hoff ( M Vorlesnngen fiber theoretische und 
physikalische Cheraie,” No. z, Braunschweig, 1:898, 238}. 

The critical O concentration has now been exceeded, 
and, in accordance with what has been explained, a hew 
chemical process (a second compensation process) must 
.come into play,- Such processes are the following : 
formation of H2O2 {observed by Bodl&nder), formation of 
gold peroxide. • ‘ . 

We recognise that the occurrence of oxide layers, must 
riot be regarded as the cause of . the delay in the solution 
of gold. The peroxide films are merely a -concomitant 
feature, which indeed Indicates that the. O concentration 
of the alloy has attained high values, but" which must by 
no means be represented as the cause of the dissolution of 
gold. It is. a symptom, like the rise of temperature in the 
diseased human body* rw.;^ 

It is, interesting ,to note that some investigators regard as 
cause of the passivity that in which other investigators see 
the consequence of the cause of passivity; , - ' V. i , , ... 

Thus, process I. supplies oxygen to the alloy metal- 
oxygen, and temporarily increases its concentration, whilst 
process II J fends , to diminish this concentration. In the 
stationary condition, when the reactions proceed at a con- 
stant rate, the concentration of the oxygen in the alloy is , 
dependent upon the two processes Land II.; that is to 
say, the O concentration maybe increased, not only hy;, 
increasing the rate of process I., but also by diminishing 
the rate of process II. Ceteris paribus, therefore, the 
^critical O concentration ” (in the process of. dissolving 
gold in diluted KCN) may be exceeded "with the, aid of 
oxidation potentials of the oxidising agents, which are ,so 
low that they would be ineffective at higher , CN. f ion con- 
centration. This is iir agreement with the experiments of 
Andrejew, according to which tire characteristic film of 
gold peroxide appears in solutions of KCN ranging from 
cox to 0*05 per cent, already when air acts as oxidising 
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, agent; which demonstrates that process I. is absolutely 
, necessary. We may draw a comparison as to the spon- 
taneous solution , of* passive and of active metals in the 
presence of oxidising agents from this point of View. 
What could we predict as regards die spontaneous solution 
of copper and. nickel in H2SO4 in the presence of oxidising 
agents ? . We know that the latter of these two metals 
belongs tothe so-called passive metals, i.e.* that the pro- 
cess ofr solution is slow* We should then expect, from 
what has been explained, that the critical 0 concentration 
of the nickel-oxygen alloy, and hence the retardation in 
the rate of solution of nickel* will, ceteris paribus, always 
occur at such oxidation potentials of the oxidising agent at 
which this will not be attainable in the case, of copper ; 
.audit is altogether doubtful whether the v maximum will 
. es eperimentaffy he 1 realised in the dissolution of copper. , 
the standpoint of the' new 
theory are the exposition of ' the cases of the' palladium- 
zinc cathode and the behaviour of the alloys mentioned on 
r the anode* V : - * - - * , 

When a palladium electrode, to the electrolyte of which 
a ainc salt has been added, is treated cathodically, the 
: current is carried by the Hions. Owing to the prevailing 
conditiohs of equilibrium* sonm zinc wdl enter, the elec- 
r trade volnme aim will push dut sorae palladium ^already 
before ihecircuit is established.; ’When the curreht flows, 
the rincactsas ballast,: becauseit depresses the Pd con- 
centration according to' the hypothesis of the constant 
sum. dad hence retards the rate of the compensation pro- 
; cess. [When the concentration ofthe zinc in the electrode 
volume is y and the sum-constant is a, the maximum of 
the curve, which expresses the rate of the compensation 
process (Pd -i-H reaction) as a function: of theH concen- 
tration f will correspond, not to the H value* but to 
7. , .i, / 2" 7; v 

Sow, hydrogen accumulates more and more m the 
i'.' * >7. ■ , ' - „ «. ~ > ' * ' \ 

electrode volume, and die polarisation rises. . It should be 
noted that the whole conception forces us to assume a 
chemical reaction between the H atoms and those Pd 
atoms which dll up the electrode volume— an assumption 
which was impossible according to the first theory df there 
bemg always equilibrium in the electrode volume. Thus 
quite generally any foreign substance entering into the 
electrode , volume which will not take part in' the com- 
pensation process may be regarded as ballast .7 7 ^ ; 

A special interest attaches, from this point :of view, to 
the behaviour of, the real alloys forming bn the anode. 
When, in the case of a purely active metal* the maximum 
of the curve Q concftntratibnjfvelocity carraot be attained, 
that maximum can. In the case of an ahoy as described,, 
be realised, owing to the ballast* at relatively low current 
cfenwty, aadthamim^ An alloyed 

anode,, therefore,; displays idrmaily , the properties of .a 
passive metal. v Wb may imagine the whole Anodic , pro- 
cess on* the following Knesw As regards the apace diatri- 
bufaon the electrode, at thb. beginning: of the anodic treat- 
ment, has the' appearances. EUciroly&lkyjfrtktmal alloy j 

base metal sets id, 

matter of fact the ^.metsdsenter;dnto oompetrtioi» with 
regard to the < oxygeh; however, the oxygen 

reacts with the less noble metal on!y:) . Th« base mefcah 
which has disappearfedowmg to the chemical reaction, is 
being replaced in the hypothetical alloy by both the metals 
of the real alloy, , In : which ratio ? That depends upon 
the rate of diffusion of the base metal, hr upon the ram of 
the alloy formation of the two metalaX’If this rate be 
-smaH, then' the concentration 1 of. thtf base: metals Ip the 
hypothetical alloy (when the current is flowing) will also 
* be temall — the velocity of . the compensation process wiH 
polarisation w?H rise, and finally will follow , 
vth^deoQBaposirioa: of the real alloy ;: the - electrode tbe*-i 


will have the following spatial distribution : Electrolyte / 
hypothetical alloy /thin layer of the nofyle metal[compact' 
hose metal, The noble metal may then separate irom the 
electrode. For this end, we know from galyanoplastic 
processes, a trace of impurity between the twometals will 

In order to keep the rate of alloy formation alluded to 
small, we must, as has been pointed out already, exercise 
the greatest care as to the purityiof the two metals in 
building up the real alloy. « Certain foreign substances 
accelerate the alloy formation ; nitric acid in: particular* 
should here be mentioned; It plays the part of the. soldering 5, 
liquid in soldering two metals.; ■ 


. THE SCIENTIFIC 
: (From Our Own Paris Comspondin^ ; 

' t / ’ r .The Reddening op Leaves. ‘ f < 

Prof. Gaston Bonnier has presented to the Academy oft 
Sciences a newstudy of M. Raoul Combes, concerning th« : 
crystallisable substances that are found in leaves. One of ‘ 
these substances of a yellow colour is found in green 
leaves; it is this substance which produce the reddening of 
leaves in autumn. M. Combes, who had obtained outside 
the organism the synthesis of the red substance, by starting 
from the yellowsubstance by reduction, has just obtained the 
inverse, that is to say, the synthetic production of. the 
yellow substance, by starting from die red subatante, by , 
oxidation . Thus the general question* the answer towhich 
has been so long sought after in vegetable' physiology, has 
at last been solved. Besides its general importance in the 
life of plants it is easily understood that this, solution may 
be susceptible of practicable applications, notably in what “ 
concerns the different varieties of vines. . y - 

The Origin of Petroleum. \ > . 

Learned men are not agreed as to the origin of petroleum. 
Two schools exist ; one of which attributes the formation 
oi petroleum to the igneous action hf carbideS on water ; , 
the other school considers that the petroleums proceed 
from a distillation of vegetable ©rfgin.Prof. Armand , 
Gautier, following on the recent studies pf Mid. 

Pictet arid Maurice Bouvier, whicbhe has madelnmwh tb V./ 
the Academy i of > Sciences, ^ gives tlm preferehcer to thb y k ‘ 
second hypothesis of. a vegetable formation. The two 
learned Geneva gentlemen have distilled ordinary coal at ? 
-”in vacubm.* ' ' 7 


They have tbps obtained a sptfpial kind qf tar vacuum, tar 
without any phenol or * any; aromatic,; hydro-carbides. [ 
Washed with alkali and sulphuim add this vacuum tar r , 2 
treated by sodium gives a'powdery product having a -dis-, 
charge of hydrogen. This; body dissolved in-water' gives [ *. 
birth to serabarpmatic alcohols, derived from camphor and : 
from hydrocarbides, having the formula * C10H20 or r 
CiaHazi which have the Same characteristics as the 
Canadian petroleums, tfie^ same point of fusion, "same , 
smelt* ^fec. These are quite, new experiments and of the - 
. greatfe^\mtmf^t. ; , - •. ; ,, : ^ - h : \ u 

;" r . ^ f ■ THE -SpRING FtSEDERS. V / 'V, ' ■ 

At the time ofthe famous experiments undertaken at the ; , 
second Congress of experimental p&ycholpgybythe spring 
finders and adepts 6 f the divitfingc rbfi, , Avouanfi. Vitj^ 

Prof( 5 S 80 r at the Natural H istoryMuseum, Wasexceed&^gly 
incredulous^ However, be became converted, and indeed; : ^ 
became a spring findp hirowlf, ahd;.aS 4t v^ spite of 
himself. And it 1 must be admitted .that his conversion ' 
caused some astonishment. Luring the summer months 
he invited , serial spring finders to the grottoes of Padriac, . 
with which he is specially well ; acquainted and of which 
the plans have [not been published. There were several 
negative experiments. But two or three airing finders -, i , 
were remarkably successful; On the surface of the soil " 
they followed several subterranean water springs anfi ; 
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arrived at the*points where they left the earth and appeared 
on the surface* "these pointswere previously unknown 
by the spring -finders* M. Edmond Perrier, when pre- 
senting these experiments to the Academy of Sciences* 

, added that neither he nor M. Armand Vire take upon 
themselves the responsibility of these observations. They 
offer no explanations, but simply give the mere facts. 

The Map 1 op tHE World to a Scale of One Millionth. 

Mi Charles Lallemand, Director of the Service and 
Organisation of the General Levelling of France, .has 
given some information concerning the last conference of 
the international map of a millionth scale. At the first 
conference, which was held , at London in igog, only 
seventeen countries were represented* . ,At the present 
time thirty-one - states - have joined convention. , M/ 

Lallemand also announced tfaatthePrince of Monaco was, 
taking upon himself the, expense of several oceanicpages. 

,■ : ^ l".* 

1 Microbian cnUurestareoften very difficult, M: Adrien 
Lucet, Member of the Academy of, Medicine, has just 

* • ,sb dwp jd; regular 

* m^di^i^ uwd io bacteriology, contrary to the opinion thai 
-c ;is^gw^ly ^mittedi acts favourably on these infinitely 1 

little creatures. ; By making these bouillons Undergo a 
. slow and continuous movement he has, in fact, been Able 

* to obtain cul tu res aamany as eight times more abundant of 
thftjnicrobes of cholera, typhus fever, carbuncle, diphtheria, 
the glanders, dysentery, arid even of lock-jaw, the microbe 
ofwfcch can only fie cultivated without the penetration of . 

, any ah- It was M. Chauveau who communicated M, 
Lucet’s study to the Academy. - ■' } ' 


PROCEEDINGS ^ SOCI ET 1 E S. 

: s’ CHEMICAL SOCIETY. 

, v Ordinary Meeting, November 20th, 1913. 

Prof. W. H. Perkin, LL.D.* F.R.S., President, 

> in the Chair, 

Messrs. R. E. Slade ,, and S* C. Sastry were formally 
admitted Fellows of the Society. * 

" Certificates were read for the first time in favour of 
. Messrs. Albert Frederick Calvert Roys ton, Eton Avenue, 

. N.W:; Behari Lai Das, 107/2/ 1, Manaharpukur Road, 
Kaligbah, Calcutta ; Eric , Russell Hartap, Maisemore, 
Ebury Road, Rickmansworth, Herts; Oswald Ryle 
; Hor wood, M.A*, M*R;C.S; T L.R.C.P., Turtstall Rectcjry; 
Suffolk; Ban Ivor James, M. A., B Sc., Frondeg, Llandilo, 
Carmarthenshire ; >v Alexander Williamson ; McLaren, 3, 
Bayfield Terrace, Langside, , Glasgow ; Harold Edwin 
Temple, 239,, Cashel Street, Christchurch, New Zealand ; 
Robert > James 'Wright, M.A., care of R. Burnett, Esq.# 
,* 33^?PoUokshaws Road, Glasgow*^ 

A Oettificate has hben authorised by the Council for 
, presentation to ballot under By-law 1.(3) in favour of 
Mr* Bertie Mandel Welsh, So, Hunter Street, Sydney, 
*. N.S.W. / ■ •' ■„ ; . ‘ 

The President announced x. That-, the bust of the 
’Rt* Hon. Sir Henry Roscde which was exhibited at the 
: meeting had been presented to the Society by the friends 
and former students of Sir Henry Roscoe. 

; 2; That by request of the .Council Messrs* Viewegand 
Sohn have offered to sell the first volume of the 
, u I^baatur RegUter, w byR.Stelzner, to Fellows of the 
ChemicalSocietyat the reduced price of £3 10s. (original 
pnce'£4 4S*)5 provided' that, not less than twenty copies 
. are aofcd to Fellows of the Society* , Thos&lfeHows who 
deshe to obtain a copy of the ” Literatur. Register V on 
these . terms are -requested lg send in their, names to the 
Honorary Secretaries* 


. The President referred to the meeting of the; Inter- 1 
national Association of Chemical Societies which had been ; 
held in Brussels during September, 1913, and drew iheatten- 
tton of Fellows to the abbreviated report of the meeting .. 
which the Council have ordered to. be printed in the 
Proceedings, 

, Of the following papers, those marked * were read: — 

*286. "Investigations on the Dependence of * Rotatory 
Power on Chemical' Constitution, Part V* The Simpler 
Esters of the Carbinols, GHa'CU^OHJ'R.* By Robert 
Howson Pickard and Joseph Kenyon. 

The following, homologous series pf esterA of normal 
aliphatic acids' have been prepared and examined polar!- 
metrically under various conditions (i.) The , ester spi > 
d-methyletbylcarbinol T ; X«.)t fhe titers of rf-fnethyl-»* r 
propylcarbinol; (tii. )tbe filers Ofd^methy^w-butylcarbiiiol 
(iv.) the esters of d-methyl-K-amylcarbmol ; (v.) the' esters' f 
of d-rhethyI*Enhexyl c arbutql ? ; ?>f d-meifayl-*- 

nonykarbinol [these sixserieSrange from the acetates to 
the stearates| ; rfvii.) thApcefates artd fvin.) tbc n-dods- > 
caafes of the a-carbinols [methylethylcarbinol tdrnethyl»«- 
‘ '>T : ' / ' ' '1 ' >■ ( ' 

■?; Many of these esters fall of very simple constitution) 
exhibit anomalous dispersion when examined polari- 
metrically at temperatures above i50° or at various con- 
centrations in solvents such as pyridine, benzene# OX 
carbon disulphide. . \ 

*287. u Co ordination of Rotatory Powers for different 
Wave-lengths, Temperatures, and Solution s.V (Preliminary 
Note). By Robert Howson Pickard and Joseph 
'Kenyon. ' % ■-*_ - . ,* ’ 

The authors have already described the synthesis of 
thirty optically active carbinols of the genera! formula 
R*’CH(OH)*R a r and some seventy esters derived from 
some of them. These compounds have been examined 
polarimetrically for three wave lengths (a) in the homo- 
geneous state at different temperatures, an<J (£) in several 
solvents at various concentrations. , It was found (see 
preceding paper) that many of these under certain con- 
ditions exhibited anomalous optically rotatory dispersion. 

The attention of the present ^authors was therefore 
directed to a paper by H. E. Armstrong find E. E. Walker 
j entitled:* 1 The Causes of Variation in the Optical Rotatory 
Power of Organic Compounds and ot Anomalous Rotatory , 
Dispersive Power” (Proc, Roy. Soc^ 1913, r A^ Ixxxviii*, 
38S). In this paper it is suggested that anomalous dis- 
persion is caused by the presence of two substances (in the 
actual cases considered ot two ifeodynamic forms) having 
rotatory powers of opposite sign and different dispersive 
■powers.' - 1 ■ \ . < ' ' '■ ’ . * 

In the case of esters of. such simple constitution as 
those described in , the preceding paper, the suggested ' 
explanation of the anomalous dispersion seems feasible, 
however, only on the assumption of a change in the 
association of the esters, not only in the homogeneous ; 
state on increase of temperature, but also, on solution in 
various solvents. 

A “ characteristic dia gram ” for d -octyl acetate was 
therefore constructed accbtdmgto the method of Aitnstrong - 
and Walker {loc. : A reference line , with slope of 
unity was drawn, and on it were plotted the various 
numbers representing the specific rotatory powers for ‘ 
mercury-green light* The, numbers representing the 
specific rotatory powers for sodium-yellow and mercury- ^ 
violet lights were then plotted . on the ordinates passmg , 
through, the points previously located on the ref erence jine; 
The various points for the latter two lights were found to 
lie on two straight lines, and the diagram was similar in 
character to those for the substances qf previously known ^ 
anomalous dispersive power as drawn and described by 
, Armstrong and Walker. T , / r - 

It is how found, however, thatthis same "characteristic 
diagram n can be used to co ordinate the results of all the 
determinations of rotatory power of 6ne of the two 
optically active forms of 4 the hundred, synthetical com- 



Polymerisation of Cyanamide. J 

1882, xv., 670}. Exposure to radium bromide also in 
creased the activity. This is in accordance With the 
; work of Kalian, (Monatsh. % 1912, xxxiii*, 1329). , . 1 . ; 

. Discussion 

Dr. Senter suggested that the results would probably -• 
come under the heading of over-yoltage phenomena, the 
best-known example of which was the retarded action 
between pure zinc and sulphuric acid* Over-voltage at 
the boundary between solid and liquid appeared to be con- 
nected with surface tension, and it might be assumed that 
the active substance, Whatever it might be, modified 
the surface tension. 

With reference to the author’s proof of the presence of 
hydrogen peroxide in tap water, tests depending oh . the 
liberation of, iodine from iodides were xathetjintrust- 
worthy, as in certain circumstances dissolvedfbaygeh 
the reaction in question.; The tit anihch dloxide ^ tettt ^War 
trustworthy, and waS extrem eiy sensitive;? rii-i it was 
capable of detecting ^par; Jfc b^peroxlde ih sb^i&on 'parta : 
of water (compare ^ntfer, j . Faraday! 

Hi 142)^ and the fact thatlr Wasndtgiven by the water-* 
m quhsdpn^ appeared; to render „ further investigation , 
desirables . TnS; effectof "added hydrogen peroxide, might 
be connected wi th theif act that this compound was readily ; 
decomposed af^ mefcpry surface (Builgf; the evolution 
of oxygen .would presumably disturb the very unstable 
equilibrium cnaracteristic of over-vpltage. « / : 

Dr," R, E, Slade agreed that it was to he expected that 
hydrogen peroxide would disturb, the over-voltage at tbc 
surface of the amalgam in the manner suggested by Dr. 
Senter. He believed* however, tbgt a very important 
.factor was the existence of diiBt particles in the water, and - 
quoted" the work of G. Lewis bn fhe M potential bf 
sodium amalgams; m support of this* The, experiment 
which Hr. Parker has just shown rather pointed to this 
theory* for in the tube of pure" water the hebbles of &yv . 
drogen came off at a few points which mtwed about \ 
the surface 6 t the amalgamv Perhaps tfcb eupefbeSd*«m' 
the steam was an. efficient way of removihg particles: of 
dust by destroying tberrtof:, byipausfi<g : them to adhere to 
.the hot tube/* , ■*, lV i? ‘ A \i t u ‘.i i ' i 
„ , "Dr/, KaANE asked whether the influence of ligbtbad - 
been studied inconnexion with /the «ni(Wim^4^Ecribtedtf * 

; as this' might have considerable 

'the production and decofopbsitiOh ofbydtpgdiit fMpKJfii!) 
* In reply, Senter/, 

parative "experiments Mfc'htaff ' mud* ae: to i$e relative 
values of the testa for ^ ; farther expert - 

ments were for" progress ytitfr Jfte viewof obtaining some 
light on the mechanism of the reacdon. In reply to Dr. - 
Keane, healso stated that no expetiments bad been tried 
on the influence of ltght Oh the .reaction,. , 

*290. “The PolymirtsqtUm 0/ CyanamideS* By 
George. FrancisMgrrell and Peter Burgeh.; 

The polymerisation of <gmhamide,, under various eondi- ! . 
tions, both in the solid state and in solution, arid also - 
Under the; influetfoe of catalysts, has been quantitatively 
studied* With the pure substance itself only about 10 
per cehtwari fdund^ to have changed in six month's, and in- 
aqueous solution, even at elevated temperatures, the re- 
action proceeds comparatively slowly,, many hours’ 
heating at loo® being required to complete it. In absolute 
alcoholic solution the reaction - velocity is much further 
reduced. In' all these cases theyelodty-constant WBs not 
that of a bimoiecuiar reaction, but equal amounts were ", 

fANH/l fr#* toa 1 I .1,. i ' r. 


;,,r pounds previously described by the present autfaore i thus 
* * \ dm numerical, results {varying from +50 to — 25) of the 
, determinations, of rotatory power for the three lights in 
. different solvents at all concentrations and in the homo- 
geneous state at ' different temperatures, not only of one 
compound, -but of many (all of which are of very simple, 
but closed related constitution). have been plotted on one 
diagram. In this the various values lie on three! straight 
Hnes, which intersect above the zero-line, and hot all at 
one point The dispersions then appear in the diagram as 
;*■ some function varying with the magnitude of the rotatory 
powers, thus co-ordinating the small, but very definite, 
differences in the dispersions of the homologous compounds 
which have been observed experimentally. 

\ It.qannot yet be said whether this co-ordination is due 
, . - ; e|mi? : fi) ter the comparisdnof a", large number pf com- 
a;, : ; pounds Wbjteh ; have Very s? mifar dispeisiyepowefs/ Or. (ii .) 
v- ''to'tibe dlosb|ty related constitutions of the substances. 

This method pt plotting appears to afford fin sbme cases - 
% f at lpS8t) ameanrby which a; derivative differing fosign 
'Cffrata that of "the optically active parent suhstancecanbe , 
/'jtpperfy' designated u d n or “l" and also a means of 


'*v Ramsat #ggested. that : the-- cause ' of notation 

;• of the circular motion of 

' ‘rToleCtiltu' jjkdearhOrOtatory substance , .. 

; ^ tey, might %w bydrpxy ip the mGleCule capable of repel- 
'{ ; Img an electron, and cansing it to rotate dextrnrotatorily. 

; On tbe other hand, if the hydroxyl be replaced by . bromine, 

- the brOmine atom might have the property of attracting an 
' ; „ electron and of reversing the direction of its rotation,- This 
.. suggestion was made, not 7 with any conviction of its 
y ai^licability/bul merely for consideration as to whether 
; k was possible to obtain any clue to the fundamental 
reason of rotation. 'J ’ . 

; y > ?ag». yi Tk* InterqeHon of Sodium Amalgam and 
r Water? By Herbert Breretok Barer and Leslie 
r ’ Henry Parker. ■ ' r "', ' "f '* 

Water distilled under special conditions has a visibly 
slower rate of action on .sodium amalgam than ordinary 
. ‘ ^stilted water. ‘ An apparatus was constructed to measure 
;; accurately the hydrogen .evolved, and various samples of 
water were^ tested.- The. least active specimens of water. 
/ were obtained by distillation from copper or platinum 
: apparatus, especially on superheating the steam before & 
fetter was condensed. t ■;* . j v \ ^,/ l v h - T 
V-\ The iate of ac tion was shown to be no function of the 

V conductivity of tfcewater nsed, bat was fonnd to depend 
v laTgelyon the pressure at which tijereaction was conducted, 

• mcreaseof pressureCaasingthe rate of action to diminish , and ■ 


5 -assumption of toe presence Pi some impurity in mmute 
quantity, which, was volatile under the cohditrons of 
ordinary distHlaticm, bnt was destroyed on heating to 
redness. Experimental evidence wa^ adduced which 
, seep^. to show that, tiie only Mputity whkh satisfied, air v 
/ -tfe^pnditiqhtf Was 

differing activities of Various ; sam ples of water on sodfom : 

- Is ascribed to: the presence of varytsg quantities 

of byd*ii^ ;r / „ 

S^A«« By LswasHsHjnr B arks*. . 

0 . „ Further evidenCe was adduced in support of the explana- 
; tion of the varying activity of different samples of water 
on sodium amalgam; put forward hy Baker and Parker 
’ ; {prewding paper), ■ , .• ' i 

^ Various metals were sealed up with a .quantity of the" 
inactive water for definite periods. MetaV soch as 
did pot have much effect^ Whilst 
y.ahmtinium increased the activity of tbie water.on so^uih 
;• ^ as sfrown to be in harmony with 
ou the wet oxidation of . metalk (Brr./ 


** ww.yo-ww., uwt M WCjrO ' 

found to be, changed ia equal interv4s, except at great 
dilution,, in . which jeade a logarithmic curve, was obtained: 
An ionic explanation may ' her advanced to explain these 
facts, the ions present in very small and, at first, prac- 
tically constant concentration alone taking part in the 
change* The influence of acids and bases/such as sul- 
phuric acid, ammonia, and sodium hydroxide, as catalysts 
produces ah extremely marked acceleration, very small 
quantities reducing the period of half-change in aquedue " 
solution at 100^ from about twelve hours to as many 



. *S3%STv Bleaching Action of Hypochlorite Solutions. 


minutes. Increasing quantities of sodium hydroxide pro- 
duced increasing acceleration up to a point corresponding 
with the addition of o^s-equivalent* hut the further addi- 
, tion brought about a slight retardation, so that a solution 
containing sodium cyanamide, although it polymerised 
much more rapidly than pure cyanamide (half period at 
ipo 0 , thirty minutes, compared with twelve hours in the 
latter case), yet did not do so more quickly than one con-; 
taming less than x/30th of the amount of hydroxide. The 
velocity-constant of these reactions was found to . be 
between that of a uniraolecqlar and of a bimolecolar 
reaction, which latter, stage it would only reach, on-tbe 
authors? , hypothesis, at : infinite dilution and complete 
ionisation. . * - ^ 

i ■ DISCUSSION* v v ■ ‘ , j ; - ; ^ ^ 

Dr. Morrell, in leply to Dr.;For8ter r state 4 that the 
method found most- satisfactory cyanamide 

from its sodium salt was^: nettUalfee: a welhcooled ooh^ , 
centratedlaqueous solution of tbe latter with oxalic acid.: 
The precipit^ced sbdium oblate- was filtered, off, and. the 
filtrate evaporated almost tp dryness in a vacuum. From 
^fais residue, thercyanamide was extracted with ether, in 
• :jfn^lub)e^';’: tt^Was 

"Safa, Derivatives op diianpl." By Frank 
TtJTiN and Wl^LIAM JOHNBON SMtxn NAUNTON. V, r 

Oteanol, C 3 i«5oOi* a crystalline substance from olive 
leaves (Power and Turin, ' Trans. r 190$, xciii., 8 q 6), has 
been further investigated. Oh Oxidation with potassium : 
permanganate it yields oleanone, CagH^GafOHk, which 
, gives a mono- and di-owfyf derivative. ■*, •, ,1 , 1 \ 

Oleanone, - when , heated%fth dilute acetic acid, under- 
goes & profound change, the reaction prodncts containing 
a subtttmc*, O50 An analogous change 
occurs when diacttyloleanone is heated With a mixture of 
acetic and hydrochloric acids. The monoacetyl derivative, 
CjoH7608(b Hj 'COCH3, thus produced, on hydrolysis 
with alkali, yields, the above-mentioned dihydroxy: 
compound, *• . *- - * ‘ ^ ' ' - - . ; - 

. On . oxidation with chromic acid, oleanone yields a 
substance,. C^H^t^-OH (m. ;p. 275°), which, when . 
. heated for twb' hours with alcoholic alkali, gives an 
isomeride, melting at 315 0 . Both substances : yield 
monoacetvl derivatives. ■ 

, . JWhen bleanol itself is oxidised with chromic acid the 
above-mentioned substance, C29H42O4 (m v p. 275°), is 
formed, together with a mixture of at least three ear - 
boxy lie acids. ; > - ' *• 

292. “ Some Derivatives of Phorone" Part l . : By 
Francis Francis and Francis Georgs Willson. 

An investigation of some derivatives of. phorone has 
been commenced, by the study of a phorone dibromide 
obtained from the tetrabronjide by the action of pyridine. 

The most characteristic reaction of. this dibromideis 
the ease with which it is converted by concentrated sul- 
phuric acid into a crystalline derivative, a study of the 
oxidation and .reduction:, products; ;of which has led *9 the 
concluiudn'ihat it i8 4-bf*omo^2 : af: 3 : ^-tetrametkylbioycio 
{o, 1, 2 ]pdniartrX- 0 t*$:o?i* t r , . ' 

CMea’CHOHJs. L > - 




The oxidation and reduction products : were described *, 
among the former is tetrametbylsuccinia acid, and among 
the ; latter/ im ; 21 2-tetramethylcyc\opentan-^-one, a sub- 
stance with properties curiously similar to those of 
camphor. ,v/ / *■ ■ , '■ J j - ■ “ * . 

The derivative also gives rise oh brominatton ib a 
dibromide possessing characteristic properties. ^ 

293. 11 The Porosity of Iron” By Willi amHughes 
■.Perrins. '■ 

An attempt has been 'made to correct, or, confirm the 


conclusion pf Friend that iron is slightly porous (Trans.* 
1912, ci., 50). It is concluded that only very small 
quantities of* the alkalis, and therefore presumably of 
other salts, are retained under prolonged washing. The; 
.quantity of ammonia retained by iron after about fifteen 
to twenty minutes’ washing is probably not more than 
about o’ooboooi gnn; per sq. cm. 

294. “ the Bleaching Action of Hypochlorite Solutions " 

| By S idney Herbert Higgins. ' 

Bleaching powder solution to which an excess of boric 
acid has been/ added has very energetic bleaching pro- 
perties because the' boric acid merely, liberates hypo- 
chlorous acid from the hypochlorite, whereas an excess; of 
hydrochloric acid produces free chiorine and a solution of 
; yhry weak -bleaching properties. If, , hbwever, r calcium 
carbonate ^ added" to the latter solutjoh, hypocblbrd£is 
acidis. regenerated; %cul?<%he r bleaching propefties are - 
restored. ; ; The. addition^oT bydre^ides th Bj^ochlprite^ 
'tojuttqift oppb^ hypochlorite, and 

retards the bleaching action, - whereas the addition of small 
quantities of heids assists the hydrolysis and stimulates the 
bleacbing actidn ; the effect on the bleaching properties of 
the solution is 4ue "fn; the , active mass Of the free hypo- 
chlorous acid present, being in the one case reduced and 
fn the other augmented. Even in the presence of a large 
excess of hydroxides the solutions have 'd small bleaching . 
effect, which is probably due to a Small amount of hypo- 
chlorous acid being still present in solution in spite of the 
opposition of the hydroxide to the hydrolysis of tie 
metallic hypochlorite. All the experiments point to the 
conclusion that hypochlorite solutions entirely owe their 
bleaching properties to the free hypochlordus acid present 
in solution. Sometimes there is a secondary reaction 
between the hypochlorous acid and any neutral chlonde 
present, producing nascent chlorine of energetic bleaching;, 
properties ((Free., 1912, xxvili., 130), but tfie main action 
is one of direct oxidation by the hypochlorous acid. 
During the bleaching action chlorides are produced by the 
reduction of the hypochlorites, hut the stimulating effect 
of chlorides thus produced on the bleaching action is 
negligible.* • "■ r _ ; v • 1 » ; 

295. “ Guatacum Resin as a Reagent for the Detection of 
Oxydases and of MtnuU Traces of Coffer^ By William 
Ringrose Gelston Atjuns. i ' ' ; , ■ 

■k* In order to ascertain how far traces of 1 metals might ; 
yitiate tests for oxydases by guatacum resin, a series of 
experiments was carried Out to determine the limits of 
sensitiveness of the reaction towards certain salts. 
Adopting the methods usual in water analysis, it was 
found that very minute amounts of copper Salts or of 
potassium permanganate may be detected by this left. 
Accordingly it is brought forward as a reaction of utility 
in water .analysis. Below are recorded the limits of 
sensitiveness of the reaction, expressed in guns: pejr cc. 
Copper as, sulphate, ax 10— ^ to 2x10—*. [Potassium 
permanganate^ x 10-,*. Potassium diqbromate, i x icr^ 7 . 
Iron; as ferrous sulphate, 1 x 10— e , as ferric sulphate, 

X ior-r*i - Lead - as acetate, 6xxo— Jterfc . acid,, : 

Manganese as sulpha te.fixicr*'*. Iii each case : 
a few drops of hydrogen peroxide were added, as well as 
a very dilute solution of the teagent. Traces of chlorides 
were; also present, and play an important part. , 

296. u The Absorption Spectra of various Derivatives- of 
Pyridine, Piperidine^ and Piperazine in Solution and as 
Vapours." By John EuwARn Purvis. j 

The absorption spectra of a number of the derivatives of 
pyridine, piperidine, and piperaxine, both in solution and 
in the vaporous condition, have been investigated. The 
general results show, that, besides the nature of the mole- 
cule, the . type, the. number, and the orientation of the side- 
chains influence the, production of the narrow vapour 
bands ; : and that, when! these bands . disappear, the 
remaining hands are general^ comparable with the solu- 
tion bands. ' , v... v * \ 


22 


Conversion of d-Glucosamine into dr Mannose. 


Chemical^ News, 
Jan. 9, igj4 


297, « Derivatives of p-Iodoaniline” By Frederick 
Daniel Chattaway and Alfred Bertie Constable. 

The ease with which xhionne and bromine substitute 
arylamines has led to a very complete knowledge of the 
simpler derivatives which they form, hut comparatively 
. few of the corresponding iodine compounds have been pre. 
pared on account of the difficulty of effecting iodine sub' 
ititntion and the; readiness with which the ibdoanilines 
decompose. * 

.The conditions necessary to obtain a good yield of 
£>iodoacetanilide» and from it to prepare £-iodoaniHne, 
were described. The aniline having been obtained in 
quantity, a number, of its simpler derivatives have been 
prepared. ■ 

’ -agffcj' “TAr Interaction of Tetranitromethane andyCoin-- 
founds containing Centres of Residual Affinity,” (Pre- 
liminary Note). By Ernest Magowan Harper and 
Alexander KitLEtf Macbeth. 

y The work was Undertaken to investigate the colours 
developed op, adding tetranitromethane to various , 
substances. Ostromisslensky (jfaurn. Pratt, Chem *, ipri, 
jjtblxxxiv., 349) has recorded such effects, with aromatic 
jomnes* and glso/with aliphatic compounds" containing the 
cthylemc double* linking^ . Clarke, Macbeth,' and Stewart 
(Prdc, Chem,Soc, y x^x,, x&t) have shown that these are 
only, particular cases of m more general phenomenon. 
Colour* havehcen obtained with organic sulphides, iodides, 
phosphines, amino-compounds, &c. , V 1 i" 

The method employed was to photograph tetranitro- 
methane in an alcoholic solution of the. substance of 
constant strength. Tetranitromethane . itself gives no 
colour in dry alcohol. With the sulphides a yellow 
colour is produced oh mixing the solutions, but the 
absorption spectrum does not differ greatly from 
- that of tetranitromethane. , The colour deepens : on 
keeping, and after some time the spectrum undergoes 
a great change. A band is developed in the region 
i/X aSoo— 2900 ; thus tetranitromethane with N/xo-penta- 
t methylene sulphide after fourteen hours shows a band the 
head of which' is at . 1/ A 2850 In the log-thickness 35 of 
N/xoo.ooosolution. \ ,< 

With compounds contamingan ethylenic double bond! a 
similar band is obtained ; thus tetranitrom eth an e with 
N/10-amyfene after five days gives a band the head of 
which is at 1/X2850 in the log-thickness 32 N/ioo,ooo« 

solution--' ' \ 'J : y - 

Similar bands are obtained ; with sulphur compounds 
other than the sulphides (ethyl mercaptan , &c.), and with 
various aliphatic amino-compounds, the band development 
being exceptionally rapid in these cases. \ ■' y \ ' ' 

In most cases the penetration of the band increases: with. 
time; 1 ' thus Jr 1 *; - ! ' yy' V- , ‘ 1 1 , f " 

' i ' v ' ,v / V Baud Log-thickness Time. 

' - . ‘ f ; *’ t | , . v , r/ h«uL * ^(lobipoo, v Bays/ 

N/xo^amylene . , , *;/ 1/A2850 ; " : '^3a‘. i) - J . 5 
N/io-amylene . J . , ; „ , , . 1/A2850- .26 10 

N/ io-pentamethylerie sulphide 1/A2850 .. . 33 2 

N/io-pentaraethylene sulphide ' X/A2850 ' 28 : 5 . 

';it ^ppeamthat ttie dolveut ptays; a ve^ unportant pait 
iathe action. In light petroleum no band was obtained 
wi$l* tet^fttomethane and amyleste. The spectrum after 1 
five d^fdiqA after fourteen days was the same. \'j 1 1 ' ; * | 

■ Farther 1 , ft would appear that there is in this way a 
means, not only of detecting, but also of comparing,; the 
residual affinities of differentsubstances; thus the differ dot 
sulphides give bands of different, penetrations in equal 
times, for example; — ^ ; 

> ; D*ys. 

N / 10-pentamethylene sulphide Head of band 28 ' . 5 

N/ip*ptopyI sulphijs «« ■- • * ^ ,k 3® 'S' 1 

N/io-thioxan .. .. „ ; 31 . . 3 

A similar effect bolds in the case of other classes of 


With regard to the nature of the reaction, nitromethane 
was substituted for tetranitromethane with negativeVesUlts* 
investigations are being continued with other mononitro- 
compounds, in which the hydrogen atoms are replaced by . 
chlorine and other electro- negative atoms. Dinitro- ana 
trinitro-compounds are also being substituted. The effect 
of introducing electro-negative atoms Jhto the molecule 
containing the centre of residual affinity is also being p 
studied. ■- • „ r i - 

299. {i The Relative Activities of certain Organic Iodo- 

compounds with Sodium Phenoxide in Alcoholic Solution ; 
Part "ill., The Temperature Coefficients^ By David 
Segaller. ; 

The velocity- coefficients of the following alkyl iodides, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, butyl, 
tert. butyl, amyl, iroaroyl, ^.-amyl, 
heptyl, ^.-heptyh octyl, -octyl, and cetyl ibdides have 
been measured with sodium phenoxide m alcoboHc soluitipn 
at four different temperatures, and the temperatui^. 
coefficients determined. * : 

. It ia found that the results obtained are in good agree- 1 
ment with the equation of Arrhenius (Zeit. Phys, Chem .* 
1889, iv., 226). The results show that the relative 
activities of the alkyl iodides are approximately independent 
of the temperature. 

300. M Resolution of u-Anilinostearic Acid," , By Henry 

Ron del Xe' Sueur. 

G -Anilinostearic acid 'has been resolved into its optically 
active components by crystallisation of its f-menthylamine 
salt*/ * ' 1 \ ’ ’■ i * ’ 

d-a-AnilinosUaric acid melts at 129—136°, and has 
£«3 d, 19 4 * 347° iu solutjonin pyridine, and f a] D 40 + 18*6° 
in solution in alcohol. The lsevo-acid has also been 
isolated, and its properties are the same as those of its 
dextro-isomcride. 

SOi- “ The Cottversion of ^Glucosamine into fc Mannose 
(Preliminary Note);! By jASqsiB ColqukouN iRvma hod 
Alexander Hynd; , -l'. ^ 1 *, - J y . ' 

In previous communicationS (Proc., 1912; xxviii., 54 *, 
Trans,, 1912,01., 1128), the authomhavealready described 
the conversion' \oi ft g^ucpshmipei into 1 <f-glqchse; ■■ They 
have how succeeded, by a proems which i>h first inspection 
seems radre; .direct, .In transformfeg^e ainiho-sugaij ; 
d-manndse. y ' f * * t ; * :?y - 

Methylglucosamine hydrochloride, wben genriy m arindd 
with excess of benxaldi&jrde, passes gradhafly lnto solution 
when the liquid is :sathrat^f with W hydrogen chloride. 
The product - of (hferteadficp Is henMylidenetneikylglucos^ 
amine hydrochloride: (m. & .Wfth^ dcCiwnpqsitioh ; 
f*}» to* - S4*4° in methyl alcohol), which Is formed -by 
condensation /of thealdebydewith two hydroxyl groups of 
the sugar, and is thus ; comparable with ; die f^nzyfi&te?. 
metfaylglucoside described by Atberda van Efeensteih. 
The compound Is exceedingly unstable towards acids, and, 
when, acted on by silver nitrite^ loses not only the amino- 
group, but also the benzylidene residue and the glucosidic 
^roupi Cfaitose ia thus the ultimate product of the 
reaction. . , ' ii/rv /’ ^ : 1 ( . - 

■-V In order to avoid .thfe disruption of the molecule, the 
amino-group was removed by the addition' of excess! of 
sodium nitrite ih dilute aqueous solution. . In this way the 
reaction of the system was kept continuously alkaline, and, 
although the: glucosidic group was, elirxunated, the hydro- 
lysis of the benzylidene residue was' Avoided, and thus 
chitQ&e formation was excluded. ; During the teaction 
nitrogen was vigorously evolved, arid; a sparingly soluble 
product was rapidly precipitated. This proved to be a 
derivative of a reducing sugar, and was cbaracterised as 
tnonobenMylidenemannose\m. p. f 44— 145 0 « [«] 0 20 —22 *4° 
in acetone). As the reducing group of the parent aldosels 
unsubstituted id this compound,, the substance represents 
h new type of sugar derivative, On treatment .with very 
dilute hydrochloric afeidi the compound was- easily hy^ra- 
lysed, with the formation of d-manrioSei which waa:fl«i«i- 
fied by determination of the specific rotation and by eon- 
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Version into crystalline derivatives, such as methyl- 
mannoside and maimoseanilide. - 
The individual steps of, tfaeprocess outlined above appear 
to proceed practically quantitatively, and axe summarised 
below: — ' 1 

^Glucosamine -> methylglucosamine hydrochloride 
henzyHdenemethylglucosamine hydrochloride 
benzylidenemannose — d-mannose. <' 

tt was shown that the formation of d-mannose as the final 
product cannot be attributed to the well-known action of 
ftlkaliin effecting the conversion of closely related reducing 
sugars. Glucosamine may thus be converted into either 
d- glucose or d-mannose, and in one of the two processes, a 
change of the nature of a Walden inversion, must; take 
place. The evidence at present available indicates that 



;d«iyati^pf : ^;g:iucQse^, , p ^ v ^ 

4 302. ^ The Mechanism 0/ J>enUrtfication ” By Wigwam 
: Hulme. '• ■ ‘ r ’. , ‘.- w s i V ir * 

?. ?&• wmti : M a yiew;tp: 
wstigate 

(if the Bidterihire 3 c»ctiO% and (z)tbeenzymatic reduction. 

, The' 4f ^Qar media, one with and the 

other without „ ybfesbium nitrate, under anaerobic con- 
ditionsv showed consist of hitrogen 

(0$ por cent) and carbon dioxide f rom the nitrate-con taming 
ineauimi and of hydrpgen (70 per cent) and carbon dioxide 
from the nitrate-free medium, A medium containing only 
a very small percentage of nitrate evolved nitrogen and 
carbon jiioxxde as long as mtrateaod nitrile obtained in 
thd fiMutioot >dt feydrpgen and carbon dioxide appeared 
as soon as , these had disappeared ; * thus ; the chemical 
agent by which the organism reduces the nitrate is nascent 
hydrogen. f , * . 

She media were tested for enzyme, action by precipita- 
tion , With alcohol, drying," dissolving in water, and 
Chamberland-filtratibn, measured quantities of this solu- 
tion being added to small quantities of a sterilised x per 
cent solution of potassium nitrate, and the nitrite produced 
being measured. The results showed a considerable re- 
duction with the “ product” obtained from the nitrate-, 
containing flasks, whilst that obtained from the nitrate-free 
fla^ts was devoid of this reducing power. 

■ These results were confirmed by a second series of ex 
pedments, in which the fermentation took place aerobically, 
^he enzyme solutions in all cases were not affected by 
j boiling. 

The mechanism of denitrification may be, therefore, 
represented as follows : — , 
v ^ H«0 ^organism » COa+ H 2 + 


When the , concentration of; the :acid, is changed. The 
observations are, however, in good agreement- with the. 
view that both the non-ionised and ionised forms of the 
acid take, part in the , acceleration of the reaction, the 1 
actual catalytic effect being additively composed of the 
effects due to the two components. 

The activity of the non-iOnised acid diminishes rapid! 
as. its tendency to ionise decreases; this is clearly show? 
by the following numbers, which express the activities i ■ 
terms of that of the hydrogen iou Hydrochloric, 177 n , 
dichloroacetic, 0-50; u^-dibrotaopropionic, 0-1523 chloro’l 
acetic, 0*056 ; acetic, 0*0034. As yet it does pot seem ! , 
possible to. say whether these ratios are independent jof the 
nature of the catalysed reaction. . ^ 
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\ly Unked Niirogen 
Atari. - Optically Active Solis yfnhe Setnkarbazone and ^ 
Ben saylphenylUydrasmH ; 6/ QyQXo-Bexanone-^CarboxvUc • 
AMd,?: By William Hobson Mills and Aacs Mary 
BA fsrJ':; > "-'f .*[%"*.* .'-ft ^ f ! , 

: ,v The method wirich the authbrs usted in order to investi- 
gate the configuration of tervalent nitrogen in the oximmo- 
grouf* ; {TrtmSfi ;xcyijU ;;i$66) has bebmfartber em- * 

plbyed for the examination of ^.tbe configuration of the , 
doubtydinked nitrogen in the hydrazone group, 
cyclo 13 exanorie- 4-car boxy lie acid bcnxoylphenylhydraxont 
has been obtained in an optically active form by crystal- 
lisation of its quinine salt from dilute methyl alcohol. 
The sodium salt obtained by treating the , quinine salt with 
sodium hydroxide was ; strongly dextrorotatory, having . 
[Mjo 238*6°. 1 1( ; 

dextrorotatory salts of rye/ofeexanone 4-cstfboxyfic - acid 
Beinicarbazone (W. H. Perkin, TYqqx., x904,lxxxv., 427) 
were obtained similarly with the aid of morphine. tbe 
molecular rotations observed varying from, [M jD 37-8° to 


Z7*q a in different preparations. 

The active salts of both compounds showed marked 
autoracemisatibn on keeping, the loss of activity being 
much more rapid in the case of the semicarbazone than in 
that of the benzoyl phenylhydrazone. * The autpracemisa- 
tion was checked by.the addition of alkali hydroxides, 
sodium and potassiumhydroxides being much more effective 
than ammonia; On acidification the activity m both cases 
instantly disappeared. These results can only be satis- 
factorily explained by regarding the molecular asymmetry 
of these compounds as being of the centro-asymraetric 
type, and due to the feet that when the carbonyl oxygen 
of the symmetrical keto-acid is replaced by the hydrazone 
residue, tN'NRjPa, the -NRiRa group takes up a position 
outside the original plane of symmetry of the' keto-acid. 
Accordingly, in these hydrazones, the three blendes of 
the doubly-linked nitrogen atoms do not lie in one plane, 
but are directed along the three edges of a trihedral 
angle. ■ * j , 


or-*-* " ' . ■ 

; (CHz *' VOid-0rganismwCOi4-Hs+ - V > . . . . 
where C represents the carbon of the; nutrient substance.; ^ 

" V - 

? v *' r > ‘ ■; - ■ *, - ■ 

{ : a?NOa+.5ft:baCOa-=»2KHC03*f4HaO+N3, 

thus accounting for the large percentage of nitrogen in the 
gases evolved from the nitrogen-containing flasks. 

„ 303. “The Catdytic Activity of Acids . Evaluation *}} 
ik# Activities of the Hydrogen ton and tke JJndissociaUd 
AcW*' By Harry Mbdvort# DaWs^n and Frank Powis. 

4 ' The cafelyth: activity of a series of acids has been ex- 
; amiimd by measurements ol, the Velocity with which 
’ acetone passes irom the ketonic to the enolic form, irr 
, aqueous solutions of detcrminate abid concentration. - The 
results obtained are entirely at variance with the theory 
that the catalysmg activity qf an acid is detennined- by its 
hydbcogen 4 on copcenttadon, for the ratio of the zeactibn- 
velocity to the ionic concentration vanes . to a lajge extent 


NOTICES OF BOOKS. ^ 

Metallography, By Cecil H. Beech, D.Sc.(Lond), 
Ph.D.(Wurzb.). Second Edition. London, New York, 
Bombay, and Calcutta : Longmans, Green, and Co. 

1913- , , - 1 ■ ' ■ >v 

The latest results of recent investigations are incorporated , 
in the second edition of this valuable book. . The chapter 
bn the physical properties of alloys has been much enlarged 
and modern work on the metallography of iron and steely 
is considered iri Some detail. The appendix, which h?s 
been carefully brought down to date, is a very useful 
feature. It contains details of all the binary ap'd ternary 
systems of which equilibrium diagrams have been pub- 
lished, and in every case a reference is given to the most 
recent complete study of the system, or if there is any 
doubt about the , accuracy of the work to an -earlier but 
mote trustworthy investigation. 
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The Absorption Spectra of Solution* as Affected by Tern- 
f feiature and by Dilution 1 A Q lAntitative Study of 
- Absorption Spectra by Means of the Radio micr amt ter r 
By Harry C, Joses and J. Sam Guy, Washington, 

, D.C : The Carnegie Institution. 1913. 

The ultimate aim of the researches described in this 
monograph was to discover whether the free electrons of 
the ion have anythihg to do with its power of absorbing 
tightV aod for this purpose, since the absorption spectra in 
the regim of the wave-lengths which are much greater 
than a -8 ft had to be studied,, the grating spectrograph was 
useless.; The radiomicrometer^ however, as moil??ied by 
Dr. Gay, was sufficiently sensitive to be employed for the 
determinations, and with its aid the absorption spectra of 
a ’ number of salts, were mapped, /'The bpok contains 
plates showing the results obtainedwith about fifty soiu- 
tions of neodyminhij uranium, and praseodymium salts, k 
?!(ffith detailed descriptions Of the use Of, the instrument. . A 
remarkable fact has beea brought toJigSi by the research, 
namely,' that aqueons solutions of hydrated salts are often 
more transparent than pure water, and apparently com- 
bined water has less power to absorb light than free or 
uncombined water, \ itJ ] - a ■ 11 - , >/■ ' _ ; 

Standard Mettic RtpdvfUerit :%ables~^ Published/ by the 
' u Central Translations Instithbe^ Davies Inn House, . 
A • * j . t - , ->* '/ 1 " . 

cTi« abcwfe:boliectiohOf metric equi valen t tables have been 
nearly; printed ori 1 card, : imd’*witt..he found in the 

office or, works where money* Weights, or- measures need 
to be changed from one system into the other. Seventy 
different tables are given ; one side of the card is occupied 
with weights and measures, t he other side with coinage ;} 
the tables in this form can be fixed to the side of the desk 
lew the wall, and are much more easy for reference than 
whed in a book. ’ ' ’ * * ’.-.V 


CHEMICAL HUT1CES FROM FOREIGN 
SOURCES. 

: Bulletin de la Societi Chtmiquede France, 

Vol. xiii.-xiv,* No. 18-rigi 1913. , 

Influence of Constitution on the Thermic Pro- 
perties of Binary Mixtures, -‘-Paul Pascal and L6on 
Normand. — Mixtures ot two substances of symmetrical 
structure always give mixed crystals in all pr oportions when 
the nuclear structure is tfie same in both compounds. Two 
symmetrical substances always eXhibitisodimorpbism when 
the nature of the nuclei- in them is not tbe same. Dis- ; 
symmetry of structure in the central part of the mplecole 
(not nuclear) causes the disappearance of isomorphism* 
and isodimorphism appears, whatever the nuclear part 61 
the molecule may be. Dissy mmetry of ftliclear ^ structure 
produces : the same effects as dissymmetry of the fatty 
central chain. L v '^-0 '‘V*. , 

Condensation of Phenyl isoxalone with Meaba^lic c 
Ether.— 'Andr6 Meyer.-— Ohe molecule of mesbxalic. ether 
condenses with 2 molecules of pfaenyUsoxazolone,! m^le- 
cule bfwater being eliminated : — “ : 1 ' v - 


^: 0 RREspo»htHCE. ' y. 

j y; ; PASSIVITY OF MBTAfS. .. ’■ 

TotkeEdiior of the Ckemuoi News. 

In the issue of your paper for November 21, 1:9x3, 
there is;a very interesting article; by George Senter on the 
passivity of metals. It giyes ' a good Vesumi of what has 
been done on the subject. Itseems to me, however, that 
;the valency theory has been a little overlooked. Qn r 
pstge 251. the matter is dismissal with a few Words u The 
valency theory has, met with Verylittle support during the 
last four or five years, and therefore need not be further 
Considered here,$ ' *-,i s ■ * -7 1 . t,: ' >’ >y f 
v Ih this coahection l wish to point out a rather- rfcmark- 
abk nm^ cOirieidettoe, which to poly mind proves 
-beyond dispute that the true f ormula for, fheco mraon form 
of koh> a^ w ^ it, at mdinary jtemperatareS, the 
* ferrite, is compound; ^rof : ferrous ani 

ferTicatoms. ; \ a- 1 V- ,l ‘-v ■ 

■■ weassume ihenorf^itewbuM; contain 

of ferrous iren," ^d^^magnts^c !Aa^ k 6ame 
?:ba»v :i tbe" fotmnla Fe^pVbr P40*Feap3, c5ataining 24*138 
' ; :p^f -jQhut; of \feijptjps' vroh; The ratio betWeen the ferrous 
7 in tb» magnetic made of> irpn, is 
I ■ ihttrewe hs' 66 or as z w to o* 40230. ■ lI / * M ; 

When Plucker compamd tbfe magnetcc permeability of 
hon with that of its magaabs to found that the 
ratio was as'z J — 


KUV ,W«i *6» * ; 4 --- 

f For reasons I cannot go intd at prCsent* and which 3 
expect to publishlater, I am convinced that the magnetism 
of metallic iron and of its magnetic oxide must be due to 
the ferrous atoms alone* > This, led roe to notice the 
coincidence above, mentioned a little over a year aeo. 
latm&CM ~ jC * v- O' t i 

■ -HjAlJKA^,WEBTLnid, 

Squire BnUffingt, -- 1 * 

>1., Dee. 6,1913. ; *■< , 



dibenzoyl derivatives. The ether behaves like the hydrate 
of the ietone //,. 

; Action of Acids on Alcoholic Fermentation.-r-MV 
and Mdme. Rosenblatt.— The authors bave iound that the 
following substances have no favourable, action on alcoholic 
fermentation : — Hydrochloric, formic* acetic* propionic, 

* -butyric, sulphuric, tartaric* citric, and 1 phosphoric; acids, ; 
and moiiopotassium sulphate. Experiments with mono- 
potassium phosphate,* oxalate,' and citrate, dipotassiura 
citrate, and monosodium tartrate, however , show that they 
influence- alcoholic fermentation fitvourabiy. :;•?} . . , ;\* 7 . 

Determination of Methyl Alcohol ^and : formic 
Aldehyde present In Small Quantities in the shine 
Solution,— M auriCe *■ ^ctdux.^A gpven ‘ Volume of the 
mixture is oxkft&ed by hicbrp&atu and tbe quantity of bi- 
chromate used i« determined"^ tin ft second pxpftriihent the' 
ntity of CO^ produced is estimated. ^ -;S|^'|ea4tJ 

3HC0HLaX«Ct,O* * 
show that 33 


f f 3CCfa+itH*0, 
require 2g4 mgrms. 
,'Also 3omgrm8. 


of KiCto&y and givel^^grrosv m ‘ CO& Also 30 mg 

of aldehyde requw x & rogrros. of JC^GriQy ; and give 

4 4 mgrms. of CO a . 7 If ;x alcohol, y ^ quantity 

of aidehyde, a=- quaptity hf CO* produced by 5 cc. of ' tbe 

Tnixtuie 'Wbich rrequired h of bichromate a 

■- V’: ■ r a?,: 3 <> - ; 

and 6; ' ■v;-' *v - . ,JV ' 

- 3 ^; '‘ 3 p' ^L- ' L ‘ '/jr ,r *’ i 

; Methyl Alcohol jtn Leaves. — Maurice Nicloux.— By 
the method describeiT in the foregoing article the author 
has determined the amounts of methyl alcohol and of 
aldehyde in the products obtained by distilling, leaves. 
His experiments showed that methyl alcohol was always 
present, whllq the presence of aldehyde vras, problematical. 


fe suggest* that the formation of 
due to the equation COgrt 233gQ *» ( 
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. of Aits, 5. (Juvenile Lecture); 
— :txic V i brationB aad Wurcleas Telegraphy 
; R. P. Howgrave-Grabam, M.I.E.E. <■' 
Society of Arts, 4.30. Al Indian Husennw-V 
tenny , Refcmepect,’’ by Cot. T. Holbein 
Kendksy, C.I.E. ' • . ^ ! 


Thuxsd rstb^—l 

Erratuv.^>Vo 1. cviii., p. 318, col. i.line 26, for 14 Distiliatiou of Oil ’* 
,^{T “Distillation of Coal.’* And, in same pofagcaphr*'^i^^ 
•bona *«d *' to* coal.^ ■ ; , ..'A;'. 
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remained unaltered when the iron was rendered passive. 
It was impossible to distinguish' by optical means the 
presence of a layer of oxide, which must therefore, if 
„ present, be less than xjfiOih thickness. They support the 
view that passivity consists of the passage of a metallic 
, modification: of low valency Jnto one of higher valency, hut 
the experimental results do hot seem inconsistent with the 
theory which attributes passivity to a gaseous film. 

. It has. been objected to the, gaseous- film theory of 
- passivity that “ a passive metal does not of necessity 
become active, in vacuo (H. L. Heathcote, yaum. Sac . 
Chm*lnd. t 1907, xxvi., 899 ; J. N. Friend, “ The Cor- 
rosion of Iron and Steel,” p. 190). But it raust.be re- 
, membered that experience has repeatedly shown the im- 
V'possibdity of' removing films of condensed gas from the 
surfaces of solid bodies merely by placing them in a high 
vacuum {compare F. S. Spiers, Phil. Mag., 1900, xlix., 
40 ; H. S. Allen, Ibid., 1903, vi.,706 ; and also J.^N. 
7 “The Corrosion of Iron and Steel*” chap. v.). 

■ ' If^thCn, we may regard the photo-electric behaviour of 
the metal as the criterion by which we may .decide between 
the fwo principal theories, we are. Jed to the conclusion 
that passivity is , be attributed; to :,the condition of the 
J gaseousfilmcm^ ofthemetal, *• ' 


TkeorhsofPhtito-elec trie 
7 7/ "j. Fatigue, : , 7/ - 

1. A chemical change, such 

as oxidation of the sur- 
face. ki 1 - '' - \ 

2. A physical change of the 
: metal itself^ 


. Formation, Of an elec- 
trical ; double layer. 
(Lenard.) 

. A disintegration of the 
v metal due to the expul- 
; sion . of electrons by 
, . light, (Ramsay . and 
Spencer.) 

!■ A change in the surface 
1 film of gas or in the gas 
occluded in . the metal. 
(Hallwachs.) ■ 


Theories of ; 
f . , - Passivity, 

Formation; of a protective 
: film of oxide., ’ 
Formation of a layer of 
nitride. ; v*’ , 

An allotropic modification 
of iron. “Passive” iron 
7 trivalent; “ active ” iron, 

1 dfvalent. / 

“ A permanent electric state 
of the surface.” (Her- 
scheh) 7’ 1 


An adfaerentsurface film of 
gas. which protects, the 
iron from’ the action of 
; - the acid (see Note), i . 


, (Note.— A ni alternative form of this theory is. to regard 
the normal state of pure'if on as passive, and to attribute 
activity to hydrogen, probably in the ionic State.) 

, ' ! 7 7 ‘ _ 7/ v 7 Histafic&Woie. ' 7 V ' 7 7. 

In the more recent literature of “ passivity n the oxida- 
tion theory* is rightly attributed to ; Faraday, but the fact 
that the *- gaseous-film theory may equally claim the 
authority of his name has been overlooked. Faraday in 
his letter : communicating , the experiments of Bchoenbeip, 

; tyXbi, Philosophical {183^ ( ii , 57) writes;*** 
“My wrong impression is that the surface of the iron 
is oxidis«4,.or that the superficial particles of the metal 
are ih ancbL relation ; to the oxygen pf the electrolyte as to 
be equivalent to an ©audatiori.f, 7 7,' 

In the August number he reviews some earlier 

observations on the peculiar oralttred state of iron. 
Westlar “attributes the effect tp the assumption of a 
negative electric state by the part immersed, the other 
part of the iron having assumed the positive state.” Sir 
John Herschel “attributes the pbsenomena to a certain 
permanent electric state of the surface of the metal.” 
Professor Daniell suggests that the effect is due to a dif- 
ference in the mechanical structure of the surface of the 
7lrott,y; : r 7 , , „ ■ 

f !l ^us even at this period we have representatives of the 
^^^Jtbeoftes that haye been advanced to account for 

lfrl'. r 7'.. . - - 1 


Schoenbein (Phil. Mag,, 1S36, [3], ix. t 259; 1837, x M 
172) disagrees with Faraday’s view. r He says: “It is, 
evident that the different action of the same nitric add ,pn 
iron is caused by a certain electrical state of the metal.” 
Again, “ That the iron (Used as electrodes in nitric acid) 
is not partially oxidated is evident from its unchanged 
metallic lustre* as also from the proportions of gas-given - 
off at both wires, which .1 found according to several - 
measurements to be as i to 2.” In the second paper 
he directly attacks the oxidation theory, bringing forward 
many objections to it, and concludes: “ All the reasons 
above given decide me to suppose that Faraday’s 'Views 
concerning the passive state of the iron do not explain 
it satisfactorily.” In the same number Faraday repfieB ... 
emphasising the guarded character- of, his suggestipn, 1 
which need not imply an actual oxidation, but “ a^ very „ ^ 
delicate equilibrium of forces ” where thpre is Ha$^cia : -7 ! - 
tion without combination.” He agrees with: Schoenbein. - 7 
that a satisfactory explanation of passivity has nOt heeh ; 
reached. 1 « f - 1 . : : 77; 

, Thus it will be seen that Faraday’s more guarded vieyr 
is essentially the same as that which attributes the effects 
to the peculiar condition of the gaseous film at the surface 
of the. metal. 

To sum up our conclusions, we may say that iron which . 

Je chemically active shows large photo-electric activity* 
while processes which render iron passive greatly reduce 
this activity. , These facts are in good agreement with 
the theory, which : as well as 1 the oxidation theory must be 
attributed to Faraday, that the cause of passivity is. to 
be found in the condition of the gaseous layer at the 
surface of the metal,- - ' : . . t . 
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parts tbe at wt. Max. " , 
,f i» divided valency. 

\ • : into. ■ ‘; r ''7 


The most regular xow in the Periodic Table ia the second 
containing the elements sodium, magnesmm, alumimttmvf 
silicon , phosphorus, sulphur, and chlorine ; and it mUsil ; 
have been this row which was chiefly instrumental in! ^0^7^ , 
ducing the Periodic observation. A number of facte, with " 7 
regard to these 7 elemtnts are now given In tabular form, 
followed by four observations upon them, r T - 1 

J ‘ ; ' ' 7,7 ,'v rTAn^ET'7 ' 7 1 __ 7 . : i * . 

7 >V ' 'r«. ' ' ',7' 1 7Ntuxibfcr;ofJ 

Ble-' ' Nearest . ; ’ . 

meet At. wt^ -whole , " ' 

. ' number,'' , .-.j- t ■ 

Na a3'00,' 33 ;< ' ’7. 7 7 

Mg ,24^32 24, ~ 23 -fr -7, ; - 
Al ; 2^-r ; v 27'— 23-fr_r4:3 ' 1 ■ * 

Si 728^3, 28 » 2341+34-T ' ; y 

P 31:04, a 1 “ 7 

*S‘:, ,32507 ,32 ^*-23^ 3 “ J ' 

Cl" 35' 4 iff ,35'*" ?3 ^ t + 3 f 1 V 3 + i 4 3 ' 

x. Whenever the atomic weight of one of these elements 
ia neater to an even whole number its maxuuum valency is 
even; and whenever, it is nearer to an odd whole number 
its maximum valency ie odd. ’ . - - 7 ; ,, j 

< 1 3k A symmetrical arrangement Of this whole numbers fe- 
posrible, with nporiioht ai^ix each. - 7 7/ 

. 3* The number pf parts each whole number is divided 
into corresponds exactly Vyith the valency of each. 7 
N.B.— It is a chemical fact tba t one valency emanates 
froip a mass of 23 ^}, It is also a fact that one valency 
emanates from a mass of x (H), Again* it is a fact that 2 
valencies emanate from a mass of 4 (He). Therefore it is 
perfectly logical to say tbat, in the case of P, for instances 
its 5 valencies emanate from the 5 portions 23, 1, 3,1, 
and^T Witbrstmilar reiharks for the other fi elements. . - 

4. When there is ho portion (x+ 3, helium) pres^ptj&a 


x 

2 

*3'. 

4 

I 

7 


x 

2 

3 

4 

5 

76 

7 
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element is metallic, as in Na and Mg; but when this 
portion » present the element is non-metailic. • 1 

The above are four independent and exact observations 
to which there is no; exception. The mathematical proba- j 
bilitythat any one of the four has happened by acci- 
dentis i : a 7 . Therefore the probability that the four 
observations together are the result of an accident, is 

1 : 2**»r : 268,435:456. 

The following six. observations are also important 
z. The atomic weights of all the 7 elements are either 
equal to or great# than the nearest whole numbers. This 
fact distinctly suggests that some impurity is liable to be 
present which causes some of the atomic weights to appear 

greater than they really are. ^ . ^ ' ,'/j 

. 2. If helium could be given. off from chlorine (35Mb) 
with 7 valencies a portion would be' left of atomic weight 
3146 with 5 valencies* /phosphorus has 5 valencies. 

If helium could be giveii on from phosphorus a pportion 
would be leftof amraieweight 27*04, wtth^rvaldicie^^ 
Aluminium (ay**) has 3 valencies. ' r ' . ■ • -■ ' u / \- ' ] 

If helium could be given off from aluminium a portion 

:with>r .valency;/ 

d*mn (23^oo) ban i^yalenty;' Again^ if helium could be 
w jexioff from sulphar 7(32*07} with fr valencies, a portion 1 
woutti : he left' o£ ; atomic weight 28*07 with 4/ valencies. 
Silicon fc8'3) has 4 valencies. /■ ' ,,J 

, And, rf helium cimld be given off from silicon, a portion 
of atomic weight 24*3 would be left with 2 valencies. 
Magnesium (24^32) has 2 valencies- 'l 
•- 3. Sir J. Jf. Thomson’s X 3 could be given off from Cl, 
P; and AL ’■ ■, ■ !- v ■_ 

4.0f all the metals sodium is * Almost likely to bea 
constituent part of other elements, since it is the most 
widely distributed metal. ' ' J V 1 V '/% "X \ 

*f; The fact that the atomic waigfat of Cl is given as 
. 35*46instead of 35 does not upset the above argument a tall, 
because we ace considering the nearest whole numbers to 
the atomic weights. . 

J 6. It is quite possible that an atom of chlorine may have 
a Special aptitude for condensing an abnormally large 
amountof protyle. 

; In the radio-active elements, whenever an atom of 
helium is given oft with 2 valencies, the main portion loses 

2 valencies; therefore it is evident that the helium atom 
was joined to the rest of the element by a non- chemical ly- 
evident force; 

Besides, if ithad been united wiih tbe remainder of the 
element merely by 1 or both of its valencies, the two parts 
would together have formed a chemical product, or mole- 
cule, and not an element. For instance, radium with 2 
valencies splits up in to helium with .2 Valencies, and niton 
with no valency* Therefore helium was not united to 
niton by a valency, but by some other force ; otherwise 
radium would bea chemical compound, niton-helmm. 

It follows frpm tkh that non-chemically-evidentforces 
have been discovered by reasoning* , ■ 

. This deduction/together with all the above facts and 
oli^tmtionB/ dqmonstmtea that the cohsdtution and strap- 
hires of these seven elements is as follows, where the thin 
lines denote non-chemically-evident forces and the thick 
lines denote valencies. The structure of the portion 23 
; Cannot be con^deredat present. (See Table 1 1 ,}. 

; The significance of this number 23 is now going to be 
extended. There are 83 elements recognised by the In- 
ternational Committee. The io of less atomic Weight 
than 23 cannot, come into the argument, and 14 others, 
* La, Ce, Ndy Pr, Sa r Eii, Gd, Tb, py, ; Ho, Er,Tm, Yb, 
and pu, L are ^are elements, which cannot be considered in, 
any way in relation to the others, because they cannot be 
placed . In any satisfactory order in the Periodic. Table, 
There 4 re, therefore, 59 elements left for consideration. 
Thirty-four of the 59. more than half, are concerned 
in Table III; and in the preceding matter/ ' ^ \ # ■ 
4 $The number 23 has an evident predominance in this 
table. The first 9 pairs are connected by the Periodic 
Observation. Hg is especially connected with Ag in 


. - TABLE' II. / 

Sodium 1 .. Na 

I i 

Magnesium Na — H 
Aluminium ... Na — H— H 3 
Silicon .. l/a — H— Id 3 — H _ 

Phosphorus . . Na— A— if 3 — : 1I3 /’ ;* ■ *’ f 
Sulphur.;. .. Na— A— jL— & ; - 

, ;■ V.X- t ' 1 . 

'■ "" Chlorine . w-^w-~A»r 


.p-^Kr^Hy-ITa-i 


T--H3 — - 


mineralogy, and Cb wfrhTi. '■W^is;" 4 ^eniIy' T iBo«mected 
with Ca, since they; me 1 bal|l dyads; alfbough tfre Periodic 
Table stands m the Way. The chemical compounds of 
Rb are analogous to those of / Fe,* arid the compounds of/ 
Ru are exact fy-zrislogous to, those of Mn/ "•/ > J : - 
I Molybdenite (M0S2) is especially found with Cryolite 
fNa^AlFg) in Greenland- ; This fact would hot be 
remarkable if one or both were common minerals, but they 
are both rare. The molecule, MoFg ib well knoym. Ga ' 
is always found with Al. The matrix of the element Ga 
is said to be Si-Al-minerals from which most of the Na 
has been dissolved.” (This statement undoubtedly 
suggests that Ga has been formed from the extracted Na). . 
These facts show the connection between Mo, Ga, AL 
and Na; ;■ , 

The last two elements, As and Cr, have no evident 
connection either in tbe Periodic Table or Mineralogy, 
but since their at. wts. are in accordance witb the general 
rule about even and odd numbers, they are given here.- 
Now, owing to the discovery of the fact that protyle 
and X 3 can be given off from all sorts of, substances, 
it must bt necessary to redetermine the ratio of iks atomic 
* weights oj oxygen dud Hydrogen, after expelling all traces 
of these impunfies* ■ v 

Another source Of error exists in the fact that "if is very, 
difficult, or perhaps . impossible^ to ; entirely separate ele- 
ments that are chemically alike, Fjor instance, it is very 
difficult to obtain Cb free from Ti; The atomic weight of 
Cb is given as 93*5. Taking into consideration all the 
foregoing arguments, surely it cannot be very outrageous 
to say that all available evidence shows , that: the atomic 
weight ot Cb is 94, and that of Ti 48, so that the difference 
is 46 *"3X23./ ... ^ 

Again, suppose it is found that the 0*4 6, of the atomic ‘ 
weight of Cl {35*46) is due to protyle and X 3 , then there 
will be large errors in those atomic weights, which are. 
calculated froth Cl. 

■In’ order to complete the argument with regard to: pairs 
of like elements, it is necessary to give another table 
showing that the atomic weights of 8 pairs of elements 
have a difference of 90 (zirconium ) , which element can Be 
shown to contain. 3' atoms of sodium in itB constitution. 

(Table iv.).; . . . : 

Zirconium (gd fi) is especially connected in mineralogy 
with most of the above, and the elements of each pair are 
connected by the Periodic Observation. \ 

It is much more likely that the differences are inmufiy, 
the same;than that they are nearly tbe same. 

The three last tables concern 45 out of the 59 elements 
(i:e M more than three-quarters) available for the argument. 

It has now been shown that "the numbers 23 (Na) and 
90 (Zr) connect tbe atomic weights of, alt Or nearly all 
pairs of like, elements^ This is not intended to be the 
second main principle in tbe oonsfitution j and structure of 
the elements, which was referred^to in the paper published 
in the Chemical Nswa, November 14 ; but it must tem- 
porarily take the place of that principle, for It bas been 
found impossible to get alt the evidence required into a 
short paper. 
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- Study of Various Specks of Fungi 


Chsmical Naws. 
Jan, id, t 9 U „ 


Etesaant, 

Cadmium *» 
Caecum . . * 

Rubidium 
Indium * \s 
Selenium »• 
Iodine . . . . 

Antimony . . 
Xenon.. . . 
Niton .. . , 
Merc&ry Z V4 t 
Columbian!.. ■ 


copper . . . * ^ • 

Molybdenum 
Gaftfamu 
Rhodium ; . . 

Ruthenium .. • * 

A^eijiCy, yVi 

s' * 1 *, 'V- ’ '* 

.vri'.; 

Tift. >•* *• 
Gold: .V 
Osmium 
Iridium.. 
Platinum * ■ 
Radium . 
Tungsten . 
Xenon .... • ■ 


„ - An element with whieh 
■ the former, i* especially 
At. wt, ' associated in chemistry or 
mineralogy or both. ' 

*12*40 - Zinc - 

132-81 Potassium . . 

85*45 Potassium „ . . 

114*8 Gailimn 

7g*2 Sulphur . .. 

.I26*g2 Chlorine. ... 

120*2 Vanadium . . 

130*2 Krypton ... 

222*4 Xenon v 

200*6 , - Silver , \ . . 

; g3'5 ,,- 5 ' ■ Titanium " .4 

£3 *57 .a ", Calcium * , m. 
96*0 \ Alumtmum 

69*9 - ' , SpdiUm . ' * 
102*9 ' iron 

1017 M infcanese . . 

74*96 , Cht-dmium . 

■. {Nm associated)*; 




119*0 \ 
190**9 

m** 

1Q?Z 

2264 

184*0 

130*2 


silicon^:'.;: 

Silver ■ 'i*- 

: Ruthenium . . 
Rhodium . 
Palladium 1 .. 
'.'Barium^";*.;.' 
Columbians 
Argon .. 


Tails III- 

' Differetrfe 
in at. wt, of 
At. Art. the associated 
elements. 


65-37 

39 -IO 

39 -TO 

6 g-g 

32’07 

35-46 
51*00 
82*92 
130*2 
107*88 
48^. 
,,40*07 
r 27*I 
zyotf 

■ .55:84 

54-93 
32*0 ' 


47*03 
937 * , 
4^*35 
44*9 
, 47 ‘i 3 
gi* 4 6 
6g*2 

47-28 
92*2 : 
, 9*72 
45 ‘# 

23 F 50 

68*9.. 
46 9 

4 7 o 6 
46*77 
2^*96 . 


v TABtB IV. 
28:3 / ' 
107*88 ; 
xpi' i ; y 
162*9 
1067 

13737 

93 * 5 . 


99 T 
89*32 
89*2 „ 
90*2, 
88*5 
89*03 
90*5 

90*32 


* 23^515 
X 23*427 ■ 
X 23*175 
X 22*45 , 

x 23*585 
X 22*865 

X 23*066 

X 23*64 
X 23*03/ 
X .23*18“ ■*! 

2 X 22*7 - 

1 x, 23*50 

3 x 22*97 

2 x 2345 : . 

2 X’ ^3:53 
z X 23*385 
,i x 22*96 


2 

4 

2 

,2 , 

2 

4 

3 
2 

4 
4 


Cd 

Cs 

p. 

In 

Se- 

I 

sb; 

Xu 

Nt 

Hu 


Deductions. 

■NaaZn 
Na 4 K 
bUiK, - * 
Na a Ga, 
Na 2 S/ 
Na 4 Ct-, 
’ NaiV 
Na*Kt . 
N94XU 


C& ; 1*“ V T NfcOi. .C 1 j 

'Mo V-Niis&I 5 ' 

...Cta-’i, 

■Rh NaaPeV'-: 
Ru » NaaMn,’ 


Sn ' * 
Au = 
Os 
Ir . 

Pt - 
. Ra ■ 
W.-* 
Xe « 


ZrSi 

Zrhg 

ZrRu: 

ZrRb 

ZrPd 

ZrBa 

ZrCb 

iZiAs 


The second main principle, which remains' to be further 
demonstrated, i$ > podium takas d prominent port jn the 
formation of all slemenis of grtater atomic weigkt than 
ihitf* V ^ a*.. ‘ ' '• 

The constitution and structure of the elements, as here 

S iven, was obtained ten years ago, and so was not in* 
uenced in the slightest by the modern discoveries 
regarding the splitting up. of the radioactive elements. 
Therefore these discoveries prove the correctness qf this 
'leasoning.',' * ' i- r : , 1 




A .dTtJDY GF yjMots secies; oV ■ 

An an^sis was made of four;weU-known ;s^ of | 
fungi. The samples were obtained m October, November,; 
andPccember. ... A short description of each variety will 
hoi he out>t^ place. ' ^ j.,>. -> 

, l. Tht Gomw* E%fjh B4i >: , k r 

.v;<(3c$er u [ 
%, Tht earth badl is small in the first stage, but is often 
' id ' Ixi' 4mcmnfeiieixce" when jfo|l grown. Its outer 

shffacife Iwkijiy M a dUiAyedute colour, and the .inner . 
-pUartaoa Wis& grey. ; When this ftnighs begins to 
decay the mper portioh bAmUaee powdery, wbich is due 
to the formation of spores. It is $ 0 $ suitable for human 
consumption, : * /’ ;"- u / ^ 

, 1 ' . \ Tfo Common Pofyporus * * r »n ’ / 1'^ \ '■ ' 

(Polyporus versicolor). _ .. v ' - ^ 

;/ The above Is too well knowii to require description. It 
grmVs on most dead trees. - r;' 

A* i ' , \* V:*; '• - Tkt Edible BoUfus. \ " .1 

*«Sbte Boletus is a fungus about 3 inches in 
' " ilsTms t a brown cap and yellow gills. It is 
Lto the touch. ' ; jr V4"; ^ 


- as follows:^ . 
:v - ■' 3 Moisture* 

of the sample according to the species ' 


\ ' . . , 1 The Sulphur Tuft r * 1 > 

. 'V, ? (Agaricus fftscicttlarisj. 

The SuIpbui Tuft is generally z inches in dlameter, with 
a yellow tap add green gills. Tfds fdhgus is one of the 
iewppiSono^Vas%tfes;. < r' : < " v '\; r - ,f ‘ . 

w . An outstanding featnre of the analysis is the high per- 
centage of mitogen 'in' 'ihe^e . vegbta^ss. > ^Tbisi. .mabe$'; ' 
their food values an important factor. It is pepuliat^bnt 
the Agaruus campestris is* in the •• i)aa}orIty of ; 

only 9^rciee J of whiehLusd la,m>dt f&t bnthan^onsiimin^ 
as there are many other specieB which aw tar palamble 
mid. in many eases ^uite as tUHlftobs. ^BW 1 it still more : 
important. point is tb^ use of thU growths as feeding stuff ; 
for cattle. Many of the species which are unpalatable to 
human; beings would probably WconsUtped quite-readUy 
6y animal. It is a pity -that year after year such large ; 
quantities of useful matterial should' be allowed to rot; It . 
is commonly supposed that the coraraon musbrapm is thS 
only non* poisonous variety, but this is a fallacy, as Cer- 
tainly not more than 2 per centof the English species are 



;/ v s TheedtbieBoletus ’’^v^ ^,(^.. 8793 , . " 

. "r Agaricus fasdcularis r vf' 80*14 
: ■ *; Poljfpocus «ricoloc i'i, - '<*■ 54:3x1 ; 

{ These results, must not i>e taken as absolutely indicative, : ; 
as the mmstore varies according to the size 0/ the. fungus, L 
the mpisture of the ground, and other conditions. V fc - 

’ \ 'i '■ the A$h* ( 

One io five grass, were burnt up in a platinum crucible > ; ' 
and reduced to a perfect asb, then cooled under a des«^atei^ V 
pad-weighed ; — ", : '-r.. ' „ ,, ' 


\ - : New Steam Generator. -y/ " •*$' 




beakers* It has' been successfully employed , for example, j 
in the estimation of erode fibres, ' r • . v '■ ? ' ■ / l 

t The chief advantage of the apparatus, however, prob- f 
ably lies m the faet that it may he UBed to apply steam to 
baths, ovens, &c„ made of zinc ot tin instead, of copper, 

* and a considerable saying of cost can be tbps effected, 
The apparatus itself can he made for about £u It should 
also prove handy in laboratories that are so fortunate as 
to have steam^faidon,” for it frequently happens that 
the- supply fails at night or in vacation times. Of course 
one does not always want a temperature above ioo° C., 
't jMr the asiparatuS Cad he used US an auxiliary naeth od of ‘ 
All that 'is necessary is that the bath or oven 
> show Be provided with a tubular to fit the 'delivery pipe 
, t& the- :,r?,This.tubular.can 'be closed with a cork. 

in Use; No solder or lute of ; 

, any kih& & railed 4;% tabular fits the pipe fairly 
closely. Ofte Steato generatOT may, therefore, be used to. 
heat several pieces of apparatus in; turn. As it is small 
and easily disconnected it ban be moved about the labora* 

, tory as required. To adapt it fox these various purposes 
a collar, i.r M a piece of copper, tube „ of diameter slightly 
' larger than the delivery pipe,is brazed On to the end of 
the latter, and another piece , of the same size as the 
delivery pipe is bent at a right angle and fits into the 
collar. This is used as a. connecting tube. It is not 
into the collar, but merely fits in; tightly, and so | 
pM^'tomed down 'or up or in a horizontal direction. 

If ' the, generator ' can be readily accommodated 

of apparatus. /. . 


• ;; •; 'Tv V ‘ ‘ - - 

„ - r . (From Our Dma/Punr Corr^sfmdenf);}^ V i y 

i . 5oron in tu& Human Organism. 

There fa no ‘simple element that is not contained la, the 
human organism. Quite recently M* Gabriel Bertrand, of 
the Pasteur Institute, has shown that our tissues contain 
boron, Dr. Roux now describes the method imagined by 
MM, Gabriel Bertrand and Agdhbn to estimate the extra- , 
ordinary small proportions ; Of boron, and boric add that 
are normally faund in all the parts of the . animal find 
Vegetable organism; ThesemetbadBenabletbe estimation 
of the, weights of metalloid as small as the half-thousandth 
of a miHigrm. The method is based on the employment 
of little tosts of turmeric. ; Vegetables contain from too to 
zooto times more bonpi than, that contained ^in* 'animal’ 
tissues. The hew method of analysis will facilitate the 
stody of the accnmulationsof boron* find will allow it to 
beseen what is its pbysiologiCal rdfr. v^V 

; ... The Formation or the Planetary Bystem. 

In 1S80 the Celebrated astronomer Payet searched how, 
a spherical nebula, with* density increasing as far as the: 
centre, conld give, birth to, tfie primitive Sup imagined by 
Laplace. In a communication made by M. Bigourdan to 
toe Academy of Science^ M. Emile Belot, Director of the 
State Manufactories, has taken up. again the idea ofFayet, 
and has generalised it: by applying: it. to dm Indefinite 
| cylindrical layers in rotation, anemMihg Pr 



Origin of Mddzw in Plants. / ; $i 


vortex formations. It is then found that its such a spherical 
nubula there exist three remarkable cylindrical layers : one 
of which contains the maximum of centrifugal power ; the 
third possesses the maximum tangential speed. The rays 
of these three layers are very much in the same relation to 
each other as the distance oi Jupiter (the maximum mass) 
from Saturn (the mass of minimum density}* and that 
which* in the solar system, separates the region .of the 
planets with a direct rotation from those which move with 
a retrograde rotation. 

, The Frequence of Earthquakes. 

Thelate English savant Milne, whose w >rks on seismology 
are so well known, recently published a generalcata- 
Iogaeof the destructive ear thquikcs ' registered since the 
beginning of this era.; He found the principal; elements 
of his work in the- catalogues drajwn up by Alexis Pefoey* 
ofDijon. WithpUt taking into account the little irregular . 

, shbcks ; which are generally hut repercussion of Jjritense 
and far off earthquakes, Milne reaches the- total of 4000 
selsifop;*^ yfear 650 9 1 were noticed 1 

:l From 650^x0" 1650 
cauclysnas reached rogg, or about a 
^ mb*e diatt pne ^ per year. From : 1650 to 

x84s> the number of important shocks goes up to xr per 
yusr. * From 1846 to 1849 the annual average is x8, and it d 
goes up to 31 for the period |r6m; 1850 , to 1859. In these 
statistics there are numerous voids, bat it may be supposed 
that from *850 alltfie earthquakes of any importance are 
known., Now, from 1850 to 1898 no less , than i$ai 
destructive earthquakes were counted ; that is ip say, about 
31 per year* and the difference between the annual 
maximum does , not exceed 2*& per cent, per annupri of the 
trial. The mundaneseismic activitywas then sensibly 
constant during the second half of the nineteenth century. , 
The International Seismplogtcal Association, which every 
' year publishes the statistics of earthquakes of a certain 
intensity, registers about 27,060 shocks for the years be- 
tween 1900 and rgog. The number of earthquakes varies 
then from 25b to 300 per year, which is a considerable 
- figure, seeing that the shocks that occur on the sea and in 
uninhabited regions are not taken into account. 

Portable Wirbless Telegraphy*. 

It is known that the Hertzian waves spread in all direc- 
tions and to very great distances. Branley’s coherer and 
different detectors enable them to be received easily. If 
one of these receptive apparatus is joined to a telephone, 
each signal of the wireless telegraphy produced by a spark 
more or less long is translated into the telephonic apparatus 
by a more or less prolonged top. But these instruments 
are rather cumbersome.' An engineer, Justin Landry, has . 
just presented before the Astronomical Society of France j 
a pocket apparatus that is destined to receive wireless 
telegraphic signals. This tiny detector, formed byanin-" 
oxidisable Crystal and a -very bard steel point, is fixed to 
the bottom pjt a telephonic receptor. If has nq attached 
Cod r dnd in the majority of Cases itis hot necessary tp 
have a hold on the ground. . Trials havebeen madeat the 
foot of the Eiffel Tower and asfar as the furthest corners 
Of France. The most diverse feelers have been employed* 
In Paris the mere contact of the isolated wire . with, any 
metallic body, is -sufficient, whether it' be a simple curtain 
, rod, or the gas and water pipes, or the; framework of a 
motor-car or motor-bus. At distances varying from 40 to 
50 kilometres from Paris, the roof gutters, spouts, the 
railings, garden tools (such as spades), and, still betters 
steel frame umbrellas with wooden bandies, enable One to 
assure ho excellent reception of the signals from the Eiffel 
Towerl Further away i at a distance of iooo kilo metres 
telephonic wires or well arranged antennas have allowed, 
radiotelegrams to be very .well received. Mi sandry has 
signalled from antenna or feelers that are always and. 
everywhere to be found at hand ; that is to say, trees. 
/They have a: considerable, faculty bf reception. At So 
kilometres from Pqris a contact taken no a tree at a height 


of « pr 3 metres with a pin or a gimlet pushed in to a 
certain depth, a hold on the ground man aged by fixing the 
blade of a knife into the earth, have enabled meteorological 
despatches to be heard, and alsb the 'time signals and the 
radio-telegrams that the Eiffel Tower transmits every 
day all over the world. Atmospheric disturbances, 
such as storms, &c., also influence greatly the detectors. 
A characteristic noise of molten metal falling info water 
reveals these disturbances. It may be said that the 
lightning dashes are, as it were, heard long before they are 
seen. Colonel Renard has drawn attention to the services' 
that the reception of meteorological radio telegrams might 
render to aeronauts and aviators* ^ . , * . * 

.'V.v SjjfiiiDEw , in Plants. , ' ; ' > ;v 

Up till quite lately every one iniagined that the rust or 
mildewof qereals andotber'plants was due to bn exterior " 
contamination baused by parasi] 3 C faiitgt;be?onging to the 
uredine group. ; However, in making Wheat or corn germi- 
nate and grow in closed aseptic rooms. Prof. Eriksson, of 
Stockholm, . announced fifteen 1 years ago that the .rust 
might appear at a given, moment on the plantb thus pro- 
tected ; whence it was naturally concluded that the para- 
site must already exist in the grain of corn itself. Divers 
experiments by M. Blaringbem, the results of which have 
been communicated to the Academy of Sciences by Prof,. 
Ouignardi have, on several points, confirmed the opinion 
expressed by Eriksson as 'to the origin of mildew. These 
experiments more especially concerned hollyhocks, the 
leaves of which are attacked by a special kind of rust. 
In taking all the possible arid desirable precautions for , this 
kind pf experiment, M. Blaringhembas observed that if 
the seeds of this plant previously sterilised are put to 
germinate in places in which are also placed determined 
quantities of glucose and saccharose, the rust makes its 
appearance on the plan tales, whereas it does not appear in 
the absence of these nutritive matters. The manifestation 
of the parasitary disease would then appear to be sub- 
ordinate to certain conditions of environment. In any 
case there seems to be no doubt hatthat "this rust is 
hereditary. \ . ;■* '' > 


PROCEEDINGS OF SOCIETIES. 

chemical: society. ; . 

t Ordinary Meetings December 4 th } 1913. 

/ Prof. W.H. Perkin, Llr.D., F.R.S„ President, r 

!■_ in the Chair. ' ■ / 

The President referred to the loss sustained by. the 
Society through the death of James Tudor Cundall (Edin- . 
burgh) and Thomas Ebenezer PyefGhichester). 

The Presiqent announced that the -Society bad re- 
plenished its stock of apparatus and reagents for the use oP 
Fellows making experiments at the meetings of the, Society. 
Fellows can obtain a list of the apparatus and reagtents by 
applying to the Assistant. Secretary* ’) 

Certificates were read; for the first time in favour of 
Messrs. Sydney George Clifford, 3. Norman Villas, fiast 
Dulwich, S.E. ; Thomas Alexander Davidson, 57, Sttathyre 
Avenue, Norbury ; Thomas Eynon Davies, -&Sc,* 25, 
Trevor Street, Aberdare ; James Stanley Hale, Principe^ 
Bilbao, Spain ; Alfred John Leigh,, B,Sc,, Duff House, 
Banff ;; Archibald MacphAtsdnj. sh Keir Street, Glasgow ; 
Frederick Arthur Makin, The Nest, Taunton Road, Ashton- 
ander-Lyne ; Thomas Morris, ; 53, paolstock, Wgan* 
Raymond William Nichols, Central .Experimental Farm 
Ottawa. Canada ; William Julian Odium, B.A., Ardmore. 
Bray ; Charles Alfred Stamp, Passev’g House, Ehham 
Eustace Ebenezer Turner,, B. Sc., 45, Queen’s Gate Villas, 
South Hackney, N.E, 





:? 3 : 


JVc® Series, of Ring Compounds, 


Chemical News, 



. , Messrs. Harold King an&W. B.. Tnck were elected 
: Scrutators, and* ballot for the* elect ion of Fellows was 
held. Tke following were subsequently declared as duly 
' ejected : ^Parmanand Mewaram Advanu M.A., B.Sc.-; 
Richard Watson, Askew, B.A. ; Sankar Rao B. Badami, 
M,A. ; AIan Mttsom Bailey ; Stanley Charles Bate, B.Sc. ; 
Alan Hamilton.Batetnan ; Charles Maurice Berlein, B.A. ; 
Arthur Bicknell, BSc. Augustus Pearce Llewellyn 
Blaster, B.A* ; Adhor Krishna Bose; Arthur Bramley, 
B.Sc. ; Arthur Joseph Breariey, B.A* ; George .Bernard 
Butler;. Bertram Campbell, ,B. 9 c. ; Norman Phillips 
Campbell, B.A. ; Frederick George Carter; Santi Pada 
Chowdry; Francis William Clark ; Herbert Stoddard 
■ Gblpman^ Brakeley, B.Sc, ; Bdohamed 

> Ewm; : B*Sc^ Cyril Bfuncan FuIler; Charles John 


i Bflpkenedn Gair j Stanton Gibson, B.Sc; ; Ricbard.Har- 
^Tffi^kwes^ Alexander Houghton Hay ; GeorgeAIfred 
i ^Hebden ;-B|phard Peodarves" Hodges ; William Francis 
: X Holle$ey|V Charles Heatable ; ; ;AIexaiider. Hyhd.M.A,, 

, B.Sc. ; William Johrisori, B, Sc. ; Harold Bramfield Jones ; 

. Khan* B Sc. ; Sidney Oliver - Leivesley ; 
wgifia $ qfadvj^.&* ;; perciyal james Lycett; Frank- 
“ iji Gosai; Na&, M.AvB.So., 

'0? ¥honias;’- Patiisori ; 1 ; Wilfred'' ; 

. . _ f ennrBdward Findlater Pracy ; 
^Ai^F^iip HoWard Stott; John 
— ' ^ %hey Sotclifie • ; Harold 

dmuy Walk«f ; Bertie 

. Hehry ^Ood.: ; V; /;, r - 'j? : j 

^IvvOf the following papers thoae xnarked * were read :^-* 

* 305 .“ Thi Aciion ofSulpkutw Acid on Copper." By 
. . * ' {the late) James Tudor Cundall, ; ' \ . . ' ” ■; > ■ , * J 

: It k commonly supposed that tee mutual action of 

cOpper a^. sulphuric acid may he represented by the pro* 

: dacrion first of cupric Sulphite and nascent hydrogen, 
Which latter produces more sulphuric acid and from it , 
sulphur dioxide. • , ~ :-.V, 1 . ' *»■' 

■ / The present Investigation shows that cuptous sulphate, 

■ idther than cupric sulphate, isoneof the primary products, 
ift may ea^ly be tested by pouring off the sulphuric acid 

; at any stage of the reaction through a Gooch filter into 
water, when a precipitate of finSy divided Copper is 
; prodtfbed. -This result is best obtained when the sulphuric 
acid h slightly diluted withwater, forwhen hot. or con- 
centrated acid is used, tbe cuprous sulpbate acts oh the 
acm almost as soon as formed, giving qupxous sulphide 
and cnpric sulphate, „ This last action -also takes place, 

*. bntmore slowly*' with cooler adid, ’ ,r - u ; N* 

1 The cuprous BU%»hide then J as B^ering found, be. 
comes oxidised tocupric sulphide andeupric sulphate 
with evobrtiou^ dioxide, and-thqreafteif the 

cnpric sulphide gives ffikefiphp|*, V(^h a further evolution 
t ie^gos. ^ j-/’ ' ; - 

; 4#^^;By'AkT»UKHopwow. 

; Aithod^i so many ,polyjjedjb|e$ haye;hem» ptehared , 

” *ms The hhtbor fids therefore synd>esised several di* 
,-fimm. palmitic and stearic acids, so Aat thehr 
could be ascertained and compared with those 
, -}4t theddgraifetioh prOdwte of-the proteins. ; v ;■ ‘ ^ 

i ' preparedfrom 

- ' ^btekoopahhitic aeid ind\^ion^ebibriddt M a tmlourie^ 

. od. whjch cryatatHseiB iem coauhg^ and bofis with decom^ 

1 podtion at about 2r5°/ao mm. -vV - l;--' 1 -'V .? :\>~ 
f *£rtmotaImtytgfyritu f Ci i Hfr&t'GO-XlH-CH2'CQ2H i 
prepared f fay condensing a-bromopalmityl chloride with 
gtymne, crystallisea in colourless plateB, melting at itfi 
■-'-TrBtf- ',n . ■ : - *• ■’ ■ 

: *Aminof<itiMitylgtycint t -- m 

NHa-CxsH^qO-NH-C H0QQ^,\\ 

| by heating a-bromopalmityl glycine with ammonia , 
odloatless hexagonal plates* , melting and 
aas— 2x4°. ■_ ■ - . 4 ' r . 


Similar dipeptides have been prepared by couplings 
fc-bromopalmityl or u-bromostearyl chloride with -alanine 
or leucine, and heating the products with . ammonia, 
Isomeridesof these dipeptideshavealso beenprepared,bylhe* 
action of ammonia on the products obtained by condensing 
d-bromoacetyl, a-bromopropionyl, or a broraoisohexoyl 
chloride with a-aminopalmitic or «>aminostearic acid. 

The dipeptides derived from palmitic and stearic acids 
are tasteless, or slightly bitter, crystalline solids melting 
and decomposing at above 200°, They are insoluble in 
Water, alcohol, ether, or benzene, but dissolve in hot dilute 
mineral acids or alkali hydroxides. They form characteristic’ 
crystalline compounds , with 8 - naphthaienesulphonyl 



liminary . Note) 
Joseph Field n 


te). ” By '■'BsdBwLjRib’ i 
ittS^ethyiestethf 


acid* which can be readriy obtained from ethyl aceto^ 
acetitelr (fraffitfigM?: ^>i r k ^565)* Lcoriderisds with the , 
sodium compound of ethyl cyanoacetate^ yielding- the ; 


„ v . , , and that from this eater do! almost quan- 

titative yield of the tricarboxylic acid (IL) can be obtained, 
oh hydrolysis, has led to an investigation in which -the 
possibility of the exi^tence of l* enclosed ” or /** caged * 
carbon rings has been studied** ' ' '■ > ' ! /;■ : 

: /CH a -cD,Et / '’v', vcHi-coiaH : 

, , , 3 . r-'NewSHv 

' ” i.' v. ' : 11 . . ■ L" ■; 

v t ( 1 .M, p, 30°* 4 ,' ' M, p.173 0 . ' v ,.; 

is evident that the simplest type of such a seribS , 
would be the enclosed four-carbon ring in which the ;; 
carbon atoma o^cunv th« four nAltiln nf a 




action could be applied, to the tribromo-ester (V.), which - 
can be prepared by tfae brommiation of the aoid^JL), that . 
ring forinatioh would ensue in accordance with the accom- - 
panying seheme ^VJ ahd ;VI.), , . - ; ; . , i A . 5 \ ■ 

v > Many difficulties- were experieh^d fit attempting id . 
accomplish; this change, because If was focmd that fill the > 
usual i eagents, emp%sd for Um purpoBe of eliminating 
hyihbgen htqmide^ led to the production of tee cor- 
responding lactones., Ultimately a reaction was dis- 
covered, which has since, heeg found to succeed in a 
number of olber caew, and seems to favour the formation 
of the carbon ring from, compounds of this character- The 
reaction is cartied out by adding the bromo-ester to a very 
concentrated aqueous solution of potassium hydroxide at 
iao 0 . . The ieaction is very violent, but the more Violent 
it is the better is the yield of the ring compound, .v - • ; ; 

; , By the aid of this reaction, the tribrdmo-e?u^(V.) 
heeri cbn verted into a trmarbo^ic aei&haVmg thefo^fia / 



Cannott. 
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Dyes Derived from Quercetin^ 


.... ... T- 


CH«. 


y CHBr*CO,Efc 
OH.-O^-CHBr-COoEt or 
\CHBr-C0 2 Et . . 


6 : 


CO a Et*|Br 


H^COjEt CO a EvC\g 


1 * ,, 1 
,■? 

1 : ■ ' ' ; 


^O'COjEt , 


. . 6 o 4 Et ■“, ;€ P sEt :-, 


r 



, '...’ •■ ; ' ; V e-COjH : •. .. ■: V 

>7 \ ;ckp. laf-); ■ 

The add k « cwnatlcab*y stable substance* anddaes bet ; 
decotoriaa i dftahhk o^baegaaafe in tbe' is abt 

at&clkd by ferotnine at the ordinary temperature. J f It 
yields metbylsuccihic acid whin oxidised by hot alkaline 
permanganate. ' 1 J. / ,V - . /• ■' ''*■ 

':y v ; ! 'l ,* ....Discussion.- ■ •* 

- In reply to Prof. Armstrong, Dr. Thorpe said that so 
Soon aS T iarger qaantities of material had been prepared it 
Was his intention to study the action "of hydrogen bromide, 

■ bat it was necessary in Order thoroughly to investigate the 
products of this reaction that considerable quantities of r 
. material should be available. , 

In reply to Sir W. Ramsay, he said that the formula of 
the “ caged ring compound could Only be expressed in 
the plane of the paper by . . . ' ■ 




G-CH, 


S 


IO t H 


C*CO a H 


reprcsenting the compound as a derivative; of eysfobutane, 

- which ** t •; 7 V $ ** r y *■ \f i: S*-.', > r -y; 

*308 . %l Organic Derivatives of Silicon* 


Some Condensation Products of 


Part XX. 
P* ben zylsiticmedioL" I 


309. “ The Rotatory Dispersive Vomr of Organic: 
Compounds , PartV. A Comparison of the Optical and 
Magnetic Rotatory Dispersions in some Optically Active 
Liquids By Thomas ,/LpWRY, Robert 

Howson PrcKARD, ami JosE 3 PH Kenyon. ; , 

After examining tbirty-f oUr optiCaily aOtive liqmds,Oniy ■ 
two cases have been found in wbkh the optical and Jpmg* 
netic rotatory dispersions are approximately equal ; even : 
this equality is fortuitous, as , it does not appear i» thenesrt 
homologues. Wiedemann’s law* which appliea exactiy ra 
the case of quart*; does hot therefore hold !gcbd -for 
optically active liquids. 



he tbeoiy is put forward that those dyes . ..... _ 

qainonoid in all possible tautomeric forms exhibit a deep 
colour, however simple the molecule may be. On the 
other band.if there is the possibility of the molecule 
existing in a non-quinonoid form, it may not attaio a deep 
colour, although the molecular complexity may be very 
considerable. A survey of ah the better known dyestuffs . 
fully bears out this theory* and if explains remarkable 
differences in deptbsof colour between dyes ofvery similar ; 
constitution . A permanent quinonoid structure alone; hr ~ 
hot sufficient, for example, dihydroxy r^-benzoquintme > 
the substance must be capable of tautomeriBing from one , 
quinonoid arrangementto another. •* ‘ ■. .. .. r ( , 

'* j, The theory has been fully borne out by the preparation' 
of dyes of deep colour froth quercetin. . ; ^ 

311. “ Dyes Derived from Quercetin” By Edwin Roy ’ 1 
Watson and Ru^ud Behari -Sen. : it . ; >, ' 1 ' ' , , 

/..■-By the action of magnesium ethylfiodide pu qqcmqe^u » 

pentaethyl ^ , Vi a-r ' »d ' /vkfain»il >» H " -> 


By the. action pf /maguesiutp^ eth^( iodide oir - quercetin 7; « 
. entaethyl ether, fherb ' is " S 

2-m-p- diet hoxy phenyl- $ ethvLi i A &enzdpyrd* ; anhydro^ 1 
hy dr iodide, which, ’on dh-eyiylatlbii^ . yields 3 ^ 5 : pi 


OH, 


fVH*CV 


C^OH . 


By Robert Robison and Frederic Stanley KIpping, , ‘ tri hydroxy a ■m p-dihydroxyfkcnyl^ : efhyl -% : 4 -pensopyran 

The two condensation products of dibenzylailicanediol, * 

! namely, anhydrobisdibenzylsilicanediol and trianhydrotris- 
dibenzylsilicanedioi (Robison and ^Kipping, Tr*ns r + 1912, 


hi M 2142), haye been further studied in order to ascertain 
vtjh^dd^tionfe under which they Re formed, 

/ further condensation product , narhely, dianhydrotris- 

- diheih^^iUodnedioL— -■' < 

“ 3 ab«p^»i^o>d!tc^)p^^eiiccH^^ v‘ 

/has also bsbn obtained by the partial hydrolysis : of 
triahhydrotrisdibensylsilicanediol with potassium hydr- 
, o»de, and With' hydrochloric 1 acid,' in a suitable solvent. 
This; compound; crystallises ih missive prisms, melting 
at 8z°, and is .analogous to dipnhydrQtriedlphenyl*, 


anky dr a hydri 0 di de ir 
’ 01 

HO /S/ 

v. •: ■ W 

HO O 

; 1 As, 




this; dyes wool violet (on alum and chrome}.and crimson 
(on tin), * , ■; 1 . 

3 : 5-Dikydroxy-?-bet0'±'dinieihylaminophenyl'2-m-y di 
hydroxyphenyl- 1 ; 4-benxopyran , obtained from quercetin/ 
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by the action of dimethylaniline In the presence of 
pbosphoryl. chloride, dyes wool in slaty*biue shades on all 
mordants. 3 ; 4 : 5 : 7- Tetrahydroxy-z-m-p- dihydroxy - 
phenyl 1 : ^-benxopyratt, prepared by the reduction of- 
quercetin by sodium amalgam in alcoholic hydrochloric 
acid solution, dissolves in alcohol with a magenta colour, 
and in potassium hydroxide to a green solution, but is very 
readily oxidised to quercetin. „ 

Several other derivatives of quercetin and 2-phenyt- 
1 : 4-benzbpyran liirere al&o prepared* 

312. u An improved Apparatus for the Determination of 
Molecular Weight hy the kandsberger-Sahurai Method," 

By W&llu* Ernest Stephen ;TuaNRR and Cornelius 

of & JLandshetg«fdcurat 
* tnethod of determining molecular weighty ^specially as a 
time-saver (see Note xjy has ted to its adoption in principle 
in a number of pieces, of apparatus devised bysubseqnent 
investigators. Most of these forms, however; are Unsuit- 
able lor accurate work, and in a paper which discussed the 
various sources: of error in the Lfcndsberger-Sakurai 
me^bod (Turner, Trtms^ tgta, xcvii., 1184} an apparatus 
was described whicfa enabled rapid and accurate measure- 
ments to beundprtaken. ' - '* , ' *[ « ' ; * 

, Burmgtbeconrsc of some three, years* work, with this 
apparatus, several improvements have suggested them 
selves, and have been collected m the newform figured 
below. ■/’ * i /' 1 - ^ 11 '■ ,V ;, V>/ 

« The most important alteration; of the original is the use 
of the boiler as the constant temperature jacket (see ; Note 



aj» - Far one dl the disadvantages of the Landsberger 
und : Sakurai fovms: of apparatus is that, the molecular- 
weight tube fiUa *& 0 y of to make it difficult, with 
easily condensable vapours, to obtain mote than three or 
four readings in a series. By using the boiler as outer 
jacket and making the entrance for the vapour stream high 
up in the molecular-weight tube, the cooler solvent or 
solution in the tube is heated considerably before the 
entrance of vapour, and the amount of condensation thus 
diminished. ' , , * 

! The molecular-weight tube; AS, 17*5 cm. in length, 
2*Scm* diameter In, the main portion, and 3*5 cm , at 
^ month, carries^ a ground-glass stopper with two 
>, fitting fiush with the mouth of the tube at a. 
best or solution under measurement, vapour 
| Iteogh’fcwo perforations at the bottom pf .the 
> ,v&\ ■ " 1$ V. ' ' : 1 ■ - 1 . ' ; 



tube rf, the entrance e being 12cm. from the lower end 
of the molecular* weight tube. The outer jacket cb, of 
approximately 5 cm. diameter in the cylindrical- portion, 
fits the molecular- weight tube at a second ground joint 
at b, and Carries a safety-tube oh, provided with a tap t u 
Although shown in one, piece, the tube seated into, the 
boiler reached only the level of the tubulated stopper, and 
the tap was connected by rubber tubing, the ends of the ' 
tubes being in contact. Whilst a determination ia in' 
progress, t x is usually closed In order to drive a steady 
stream of vapour through &V hut when the molecular- 
weight tube has been removed for weighing, a cork is In- 
serted in . the mouth of the boiler, and t x is opened to „ 
admit dry air, drawn in through dcying tub^ cpnnected at 3 
0; Hygroscopic solvents are thus protected. *' /■ v:,> ^ ? v v / 
Vapour escapes by the tube ojf length hs-sfcbrt^/ 
possible, connexion with , the eondtos^jbein^^inade 1 d- : 
third ground joint/ so tjbgt- the molec ular-weight 1.. 
together with the thermometer and. escape tube; cari w ; 
lifted away bodily for weighing, during which process the' 
tap T 2 is closed, A small cork may be inserted at E ; if 
desirable, and complete protection from moist air thus 
secured* / , _ ‘ 1 - " r 

Of other points it may be remarked that the molecular- 
weight tube is graduated with marks 2 mm. apart to assist 
in determining the correction for the use of boiling-point 
due to increasing bead of liquid (alternatively the graduation, 
may be in cc.) ; that the thermometer used is one of the 
Beckmann type specially made by Baumbach, of Men-, 
Chester ; and that it Is advantageous to protect the cylin- 
drical portion of the outer jacket by two or three thick- ; 
nesses of asbestos paper, and so diminish the loss of heat 
by radiation. 1 

The following results were obtained during the course 
of little more than an hour from the time of setting up 
the apparatus :— , ,.<■ * l v ^ 

Pyrogallol in Ethyl Alcohol, CgHafOHKw 126*0. 
(Weight of Solute, 0*8090 grm.)- 


Weight of solvent. 

’ n" Qnha, ■- 

7 < ' J V> 

ri’90 

^6*71 

*r*7 > ' 

/ ' 2t*gz ' 

23‘g6 


: '- -4*, " 

•h ’ 0 * 773 1 . 
0*625 

V«-53P 
0*444. 
h‘399 
‘ 0*33X 

. •* 


, JM.W. 

' h ; 

■ ■. ,0 

, / ifc4“b : ' 
wf-3 

- i ■ 12854 ■; 1 


- - v’j- 


- . / / g ;'. Vi Mean' t V, ' , . V , >r ■ ' r «5*g / : 1 i; 

Several readings did not mark the limit of the capa- 
I bilittes of the apparatus with this solvent, and as bp more > * 
'than five could, 4$ a rule, be, obtained with the earlier 
[ form, the tfficiency of the new apparatus' is considerably 
greater. Ethyl ether, Carbon disulphide, and water are 
easier fo handle than alcohol, and with them quite a- long 
series of readings is, jbbtainabte % When, however, the 
boiling point of ^ the solvent exceeds loo®, the number of 
readings becomes Jess, so that with amyl alcohol, for . 
example, only four readings were obtained; Above 150° 
the Apparatus may conveniently be employed only, in 
measurements where It is sufficiently accurate to assume 
that, the volume of, the solution /is tbi volume ^>f l thg 
solvent; for in such a case it is unnee&sss^ *o dufach ' 
the molecular-weight tube, thus avoidbg tbeincohvemcnce 
of handling it at a high temperature. / V - / 

1 ^or, a discussion of the details requiring attention and 
the corrections to be applied in accurate work, reference 
1 should be made to the previDUs paper on the subject. ' 

1.— Besides saving time, the rapidity, of the 
. prbcess permits the investigation of -substances which 
would decompose during the .prolonged boiling involved in 
1 the ordinary Beckmann-metbod. Such snbstance$ are ' 
trieihylsalphonium salts, (see Turner, Trans. t xgry, taVi, 
880) and amylamrae hydrochloride - (Turner, ; tec. / cif ! ; 
compare Hantzch and Hofmann,; Ber, t tgi i t xli^, ^6j. - 





gs for the Week. 


aa excess if uranyl salt precipitates UOj(CNO)a. These 
two examples aie not, isolated, and according to the acid' 
radicle introduced the uranyl complex can have either of 
thef olio wing constitutions [UO2X5 j M4 or [U 02X4] M2. 
The first type is always ye ry stauie ; it' resists hydrolysis 
and the uranium reactions are completely masked in it. 
The second type in dilate solution behaves like a double 
salt* and an enormous excess of alkaline Salt is necessary 
to prevent dissociation,. -A 

Action of Carbon Dioxide oh Boron Sulphide*-^ 
N. D, Costeanu, — Carbon dioxide acts on boron sulphide 
in the same, way as an silicon' sulphide, transforming it 
into boric anhydride with formation of carbon monoxide 
, and sulphur t sCO^BaC^ 4.3CQ + 3S. The re- 

action ’ fcegms-at 3(>o c , hot the change is. hot rapid M 
this tempcrature- - It is accelerated by raising the tern* 
gtifttote and prolonging the heating, but It never occurs 
yery quickly owing to the formation of a protective layer 
pf BaO^on the surfaceof the sulphide. : 

, * ' Colours of ’ Glasses containing Copper.— Albert 
Granger.— Giasses are coloured blue by copper when only 
Cvixy : smalt amount. is present-j- Wth 0 05 CuO for a 
tnplecule of ^ase-.^-y^y satisfactory blue coloration is 
obtsdned- : On increasing the amount of Copper the glass 
, shows a tendency to turn green, and this tendency is in- 
Creased by the addition of alomina or horiq anhydride. 
Glasses containing boric' anhydride have a very dark 
colour; when they are some millimetres thick they are 
nearly opaque. The most important factor, in the prepara- 
tion of a blue glass is; a convenient proportion between 
the bases; the acidity of the glass has no effect onthe 
tint. Certain glasses show a 'tendency to deposit copper 
when they are quickly cooled. A V’ A V-* ^ 

Products of j Concentration of Nitrated Benzyl 
Chlorides with AcetyJacetone, M ethylacetylacetone, 
and Cyanacetic Ethers.— H. Much.-- When di-j&-qitto- 
benzylacetylacetone is reduced with zinc and hydrochloric 
acid the product is di V^> - aralnobenzylacetylacetone, 
^-Nitrobenzyl chloride reacts with methyl acetylace tone to 
give methyl ^-mtrophenylbatanone. J3i - f- nitrobenzyl-; 
cyanaceute of methyl is Feadily obtained by the . action pf 
nitrated chlorides of benzyl* upon a solution in methyl 
alcbhol of sodmm methyl cyariacetate. ; . “ *' 

;i , • ■} '■ •" ; ; [L •' 

Royal Institution.— Oh Tuesday netft, Jarroary2o t at 
3 o’clock, Pr<5f.W. Bateson will deliver the first of ^ course 
of six lectures at the Royal Institution on ^ Animais and 
Bants under Domestication ” ; on Thursday, Jan. a* 1 ; Mr. 
W-McDougaA MAi/FJRiS’.; beginsacourseof twolec- 
tures on** The Mmd of Savage Man M ; and on Saturday,' 
Jaru>4, Prof. -Frederick Cordef will gtve the first of three 
lectures, with musical illustrations, on u Neglected Musical 
Composers — ft) I*udwig Spohr t (2) Henry Bishop, 
(3I Joachim Riff.” The Friday Evening Discourse on 
January 23 will he delivered by Frof.Si£ James Dewar, on 
“The Qoming of Age of . the Vacuum Flask A and on 
Jan. 30, byMr.H. Wickham Steed, on ff The Foundations 
of Diplomacy. A „ - ' 1 A,v ; 

; Mitring Exhibition . —The Third Annual Mining Ex- 
hibition under the auspices of the Chemical, Metallurgical, 
and Mining Society of South Africa, will J>e held in the 
Volunteer Drill Hall, Twist Street, Johannesburg; The 
Exhibition will, open on Tuesday, May 19, and will close 
on Friday, May 29, 1914* The scope of the- Exhibition 
will he on much the same lines as in previous years, i.a.i, 
chemical, metallurgical, and mining apparatus and device 
for laboratories, works, and mines;, models, working or 
otherwise, of apparatus for similar purposes; plans, 
diagrams, Bet . , of mines, works, plants, machinery; and 
safety ahdrescue and other ambulance apparatus 
«M#f^#autces v and specimens of crude and manufactured 
f p^^g .jag\o*hfcr naturaf products of South Africa. The 
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Exhibition is primarily for the benefit and information of 
those engaged and interested in mining work, and to give 
those in search of mineral products an opportunity Of 
ascertaining where these products may be obtained* Com- 
mercial firms, for whom a limited space will be prhvided, 
desirous of exhibiting machinery* apparatus; natural pro* 
ducts, &c., will~ be charged for the space occupied at from 
5s. to 1 os, per square foot, . according to. position, and 
whether stands are provided or not* Those desirous of 
engaging space provisionally are requested to specify their 
requirements with the least possible delay to the under-; 
signed. The usual, arrangements for ; exhibitions with 
regard to Customs duties and railway rates wili be made. 
—Fred Rowland, Secretary, South African School pf. 
Mines .and Technology Building, Eloff StreetVJohannes- 

Mf/V? ■ '- v - ' A’yVAAAAVA: 

Monday, 19th,— Royal Society of Arts, 8. (Cantor Lecture). /‘ The 
Relation of Industry to Art,” by Bit Charles Wald- 
■ <’" ; ■ , - < stein. Litt.D.,Ph.D. ' ’ 

Tuesday, optb,— Royal Institution, 3. ** Animals and Plants under- 

-Domestication,” by Prof. W. Bateson, F.R.S., &c. . 
Wednesday, zist. — Royal Society of Arts, 8 . “ The Modern Poster^ 
itB Essentials and Significance,” by W» S. 

■ ■, 1 * . , , - Rogers. ” r , 

... - — - Microscopical, S; Presidential Address by Prof. 

G. Sims Woodhead, “The. Microscope and, 

■ ■' i. “■ Medicine.^ , ' 

ThCrsDay, 22nd.— Royal Institution, 3. “ The Mind of Savage Man/* 
by W. McDougatl, F.R.S, 

— Royal Society. “ Heat Production Associated with 

Muscular Work V (a Note on Prof Macdonald’s 
Paper, Prae . R. S., B, Ixsxvii.), by R- T.* Glaze- 
brook and p.W. Dye. “Chemical Interpretation 
of Gome Mendelian Factors for Flower Colour,” 
by M. Wheldale and H- L, Bassett. “Deter- 
mination of the Minimum Let‘ al Dosoof various 
- * T-oxic Suhetances and its Relationship to the 

. Body Weight in Warm-blooded, Animals, to- 

v , . . w . get her with considerations bearingon the Dosage 

; of Drugs” by G. Dwyer and E.W/A, Walker. 

. / “Expenments onthe Restoration of Paralysed 

, 1 Muscles by means of Nerve Anastomoais— Part 

. ' , , •_ II;, Anastomosis of the Nerve supplying Limb 

- > * . Muscles,” by R; Kennedy “ Variations in the 

* * * 1 • $ex Ratio of Mus rdtlus following an Unusual 

5 ’ Mortality of Adult Females, based on an Ana- J 

- lysis of Weight Frequency Distributions/* by 

> f.n: white. ■ '\ , 

. -4- ■ „ Chemical, S.30. “Crystals of Organic Com- 

.. I * *' pounds Coloured Blue bV Iodine,” ^ G. Barger 
, and W. W. Starling “ Preparation and Proper- 
. . - tiesdf Pure Formic Acid ” and ” Mutual Solubility 

of .Formic Acid and. Benzene and the System 
v Benzene— Formic Acid— Water.” by ’ A* J- 

Ewins. “ Loose Compounds of Cholesterol with 
BariumMethoxide,” byEi ewbery. “Vapour 
Pressure of Nitrogen Peroxide,’ ’ by- A. C. G. 1 


Pressure of' Nitrogen Pocoxide,”. by: A. C. G . 1 
Egerton. “Organic Derivatives cl Silicon — 
Tatt XXII., The Silicbqic Adds ” by C. J. 


',V.. *. ^ - Mathews.. ’ “ Reactions of Isoamartne r with 

Notes 0» a- and dsoamarine Sulphates and 
\ Amended Values of theJRotatory Power of d- and 
'i-'sr,,'' t'l*’-' ' fTsbamarine/’ py H. L Shape. * v Constit,uen)tav 
1 ,J cdS la num aug usnfdiium*' atad “ Solangustine, 

a New Gluco-alkalojd,''by F. Turin and H. W^B. 
Clewer. “ Studies of the Constitution of Soap 
Solutions— ^be Electrical Cohductivity of Potas- 
sium Salts of Fatty Add*,’^;hy H. M, Bunbuty 
and H. E Martin. .. “Ocdtfimhce; bf - threo 
Partially ,MisciW£ Four-component , 

System, Ether— Watc^-^Pbussium Iodide— 

• Mercuric Iodide, at 2a 0 ,” by A, C. Dunpinghsm. 

J ‘ ' n Inversion ’of vhne-sagar by Acids in Water- 

Alcohol Solutions;” by C J, Burrows, 

Friday. 23rd.— Royal Institution, 3. “The Coming of Age of the 
, ‘Vacuum Flask, 1 ” by Prof. Sir James Dewar, 
F.R.S., #c, 

— Physical. 5. ? r Some Characteristic Curves and 

■ Sensitiveness Tests of Ciystal and other Detectors,” 

by P. R< Coursey, Exhibition of Water Model, of 
. the Musical Atc, by W. Duddell. -** Experiments 

' - . • with Liquid Drops and Globules V by C. R. Darting, 

Note on Aberration in a Dispersive Medium and 
Airy*s Experiment,” by J. Walker. , 

Saturday, 24th,— Royal Institution, 3. “Neglected Musical Coni’* 
posers,” by Prof. F, Corder, 
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AN . ACCURATE METHOD OF ANALYSIS OF 
ALUMINIUM. 

; ' . • . ' B# HARI PAEfA BHATTACHARYYA, SI.A. 

Total SiUcon. — Weigh 1 grin, in a porcelain basin, and 
add toil 2p cc* strong HN0 3 tap, gr. 1*45), and keep it 
covered on the hottest part of a hot plate. The metal will 
dissolve with evolution of nitrons fumes. The cover is 
then removed, and the solution is allowed to evaporate 
down to dryness. The basin is taken away from heat and 
allowed to cool. When cool, 15 cc. of HCl is added and 
file solution is evaporated down and baked, and again 
dissolved in 15 cm HCl. - When the solution becomes 
clear, 15 cc. of water is added. This is now boiled and 
,;ji^ken.’; away an^' then' filtered through Swedish 

'glter-paper' and whshtn with warm hydrochloric acid and 
oc>^ r water, and afterwards with hot water fillthe last 
bfdceof acid is removed; : The residue is; Ignited wet in a 
aifica crucible and weighed. It Is then treated with HF 
ahd HtSO^in the usual way. ■ *'. 

pl.^.-~x5,cc. HCl and 5 cc. H2SO4 were also tried ; 

' ^healer xgrm.of drillings in 30 cc. 

of a aipet bent ;^ktion'' , of-h.hemibtUy pure NaOH. . As 
'eodtr as tbeiofcnkHiti clear fikef it and Wash #itlThot 
water till the last trace of alkali is removed. Dissolve the 
; residue in warm HCl (r : i)v tmd wash the filter : paper 
with hot water/-; •** ‘ \ ■ .. 

- Precipitate Fe with . ammonia *■ and estimate gravi- 
metrically. {When there is much copper it requires to be 
dissolved in dilUte HNOa warm and added to the HCl 
solution, then precipitate Fe with HH4HO ; Cu will show 
; blue filtrate). y ' >, v- ^ ■ *.■ ' 

• Copper.— Pains SH a through the filtratefrom S 10 3 , and 
: CBtimate Cu as'CuO- r * ..•/ . 

v Alurntnum.— The filtrate, after the removal of the 
cppper tulphiide as above, !* boiled to remove Sfta, and 
thendilutedto make npr litre* “too cc. of which is taken 
fox estimation of aluminium . . Add i grm. Na 3 PO+; dilute 
ta about 2 oq cxv, nentraUse with anin 3 onia to precipitation, 
and just re-dissolve with a drop or two of HCl. Boil and. 
a id sodium thiosulphate solution in excess. It 

thiosulphate is added to the cold solution it bmhps violently 
when boiling). Boil till the smell of SO* is no longer 1 
perceived, and then allow ta aettfe. Filter and wash 
.wkh boiling water till the washings are- free from alkaline 
phosphate (to be tested with AgNOysolution), The pre- 
cipitate filters and wSsbesquiekty. Ignite in a silica 
crucible, and weigh as AlP 0 4 . (Factor 22*22 per cent Al). 
The following are the reactions thaftake place " - 

■' L aNa 5 ^4^M®t08 ^ dNiaCl, : - 

-XL AkPaGs+fiHCi : Al a 0fo aHjFp*. - . 

TIL a%?Q 4 

Os expressed in one-^ „ - -1 ' y " : K % y ’ * ; , 

fc ." kfc m' : ; V 

;; ■ ~ y -Al a P* 0 &+ SNaCi* S+$ 0 * 4 .H* 0 . 

_ y The. filtrate from the precipitation of Alismade 

amip^iacaip^ thet sbta 

reason toJiiraas-papcr. Filter and wash with boiling 
! Ignite and weigh as ZnaP^O; (Zn « 43‘gr per cent), 

teachasstake pfrmeir- y, . , - fll 

y IT. ^6HCl ^ZnCU VaH 3 P 0 ^ 

HI. H3PO4 4-3 NH 4 HO*- (NH 4 3 P 0 4 ^ 3 H a 0 ; 

IV. Ztx Ci z * WHtip 0 A - 0 4 .'2NH4CL 

; V. a(NH 4 lZnPa 4 ^ 2 u ? P a O ? TlI^WH? 

Sediiwf.— This is estimated by the usual method, via., 
solution in strong nitric acid (1*45 sp, gc.> ts evaporated to 
dfyncas and bakedj 5 ;cc. HW 3 is aided ^ain, and 
again dried and baked, then ignited to driye ofi mtrous 
5S, cooled, and crushed to powder ; added boiling 
boded, the .clear liquid decanted, and fixe restdae 
boiling water. The whede is evapes^ted 



down to dryness. . Dissolve the residue in 25 cc. hot water, 
and add a drop of NH 4 H 0 to see if there is any Al present. 
Convert to chloride and weigh, &c. - 
The following experiments may prove of interest 
1 o*r grin, aluminium {gg pec cent purity) and o*i grm. 
Zti (99*95 per cent purity) were weighed in a beaker and 
dissolved in HCl, and aluminium was separated, washed, 
dried, and ignited ; from the filtrate Zii was estimated as 
pyrophosphate. The following figures were -Obtained : — 
Ai^O'ogg grm. ; Zn » 0*09995 grm. 

2. o*i grm. aluminium (99 percent purity) was weighed 
in a beaker and dissolved in HCl, and Al was estimated 
by the method. 6'ogg grm. was the figure obtained. The 
filtrate was free from aluminium. 

3 * °*t grm. zinc was weighed hr a beaker and dissolved 
in HCl. The excess acid was boiled out, diluted, added 
sodium .phosphate, the precipitate cleared. With HCl, 
boiled, and added -hypo solution, boiled, filtered^ and 
washed. The filter -paper is ignited and weighed. ^ 

Ask.— 0*00656. obtained, which was -the aSh o| xx fcmv 
Swedish filter-paper, showing that Al precipitate is -not 
contaminated with Zn. ' ' T 1 

The filtrate is treated for Zn; 

The above experiments show the accuracy of the method. 
Carbon, —This has ten determined by the Bodio- copper 
chloride process . But this reagent must be added gradually 
drpp by drop over water (25 cc.) in which the aluminium 
drillings are placed, otherwise a too violent action . will 
take place and some C will be lofit. Filter the carbon 
through asbestos, and estimate it by a wet combustion as 
k v\ / . t .- f . - > - 

Qua and Shell Factory, Isbaipore, Bengal. \ / V. ; / . ^ 


Zn weighed 0*09995 


( >; .. . r ; , yV : ^ # 

v . ' t By gbAhaRQ d- ^ i'X 

- -! ^ : 15 ^ r. Introduction^ ^ 

Ai/THonOB the abnormed; chemical and elecfcrqcb emica! 
behaviour of iron and certain Vtfixer metalshas heen knocks 
for more than 100 years, up to the preshnt no^ expianatipn 
of the cause of passivity has raet with general accept ahee. 
In course of time many tbeofies bav e been si^ested and 
subsequently given np. At the; present time only two 
theories deserve , serious consideration .* (a) the oxide 
theory of Faraday* according to which passivity is due to 
a coating of cudde or oxygen on the metal— a theory which 
still finds supparters in spite of the many serious objec- 
tions put forward against it-^-and the hydrogen theory, 
according to .Which the metals in question are normally 
passive and become active only in the presence of dissolved 
hydrogen acting as a catalyst. The latter view has 
recently been strongly supported by my pupils, Grave 
{Zeit K Pkps* Ckm*rX9ix, bexvit*, 513) and Adler (/b»d., 
igz2 r Ixxx., 385}, on the basis of experimental investiga- 
tions. Flade (“ Habilitationsschrift,” Marburg, 1910 ; 
Zeit. Bteptrochem. % i^iiz, xvii., 335);does hot regard tienr 
results as 4 conclusive, and considers that his own investig&V 
tions lend support to the oxide theory," In the prefcehi 
Paper the results of further experiments designed ^to 
decide between these two theories are described* 

2. Criticism of Flade’s Results. 

Flade 1 found that iron rendered passive by anodic 
polarisation in dilute -sulphuric acid immediately returns 
to the active state when the polarising e.m.f. is removed. 

When, however, it is in a circuit and forms the anode 
under the influence of an external, not too great, e.m.f., 
the potential gradually becomes more negative. Until a£* 
certain potential, the ( * transition point,” it suddenly 


* A Contribution to the General Discussion on “ The Passivity erf 
Metals” held before the Faraday Society, November i&* J913, 
(Experimental Part by W. Ratherx.J ' 
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becomes active; Flade regards this point as, the long 
sought timit bet weed -the active and passive states. 

The arrangement used by Flade is practically identical 
with that oi Frcdenhagen {Zeit. Phys. Chtm., 1908, Ixiii., 
ij, and, the question arises whether the transition point 
discovered by Fiade is not the “activation potential” of 
Fredenhagen. If this should prove to be the case it 
follows, , since Fredenbagen has shown that the “ activa- 
tion potential ’’arid the “passivation potential” are quite 
different, that the formation of well-defined oxides is 
excluded. This point was first investigated. 

3 .Experimented Results* v 

As a result of investigations which will be fully 
described elsewhere, it was found tbatthe “transition 
point” is in fact identical with the activation potential of 
Fredenhagen, and, further, that in riU;case& : foe activation 
potential and the passivation potential are different. The, 
transition point dpes hot: form a boUndary between the 
active and the passive states, since/ iron can remain active 1 
atapotential which is much more' positive (more noble) 
and passive at a potential much more negative than that 
corresponding with foe transition point, ; ^Ffothett'^fjefo',' 
0 tbatfoetranst- ; 

the ; 

in these investigational* the- current 
density, or in o^ of oxygen set free 

by the current. "V The investigations of Flade furnish 
evidence against the oxide theory, since, as Fredenhagen 
has pointed out, the activation and passivation potentials 
must coincide if oxides are formed* On the other hand, 
the results in question oan readily be accounted for on- the 
basis Of the hydrogen theory. When Iron is rendered 
passive by anodic p< 5 ari»ation, the oxygen combines with 
the hydr^gen difiusKig through the iron towards the surface 
andthusretards solution of the metal. The iron remains 
passive ari long as the oxygen fs being liberated freely. As 
the amount of oxygen liberated falls off with diminishing L 
current density a point & reached when it is no longer 
sufficient to combine with all the hydrogen. The iron 
becomes active at one point ; hydrogen is immediately set 
free at this point, neighbouring regions become active as 
Xt consequence of local currents, and thus the whole surface 
becomes active with explosive rapidity. When the 
attempt is now made to reverse the condition of the metal, 
considerable resistance is met with on account of the 
considerable content of hydrogen arid its high absorptive 
power for this gas. As the rate of liberation of oxygen 
increases, the potential gradually becomes more positive ? 
(nobler), the metal becoming passive at certain points : at 
other points solutionof the metal proceeds and the evolved 
hydrogen tends to remove the passivity. As the current 
density" and the Consequent liberation Of oxygen are further 
increased, moreand raoreofthe metal is rendered passive* 
until a point is ultimately reached at which the tendency 
to activity is overcome rind the whole of the metal becomes 
passiye. This, change, cannot: proceed with the same 
rapidity as the copvewe one, ori accoant of the strongly 
mafo^tfodepey nfirOn to rpmain active, and it is there-: 
fore not to be miticipated that the activation and passiva-; 
tiori potential will coincide— a conclusion fully confirmed 
by experiment. 1 ■ v ; '* 1 , * ’ 

The behaviour of chromium is the -converse of that of 
iron, the active condition in this case being the normal. ; 
Corresponding with this the transition point ydth evolution 
of hydrogen is quite sharp, 

; ' 4, The Effect of Polishing. ' v v 

, Although the results of Flade .and those subsequently 
obtained in the Munster laboratory can be explained ori 
the hydrogen theory* they do not constitute, a conclusive 
proof of thd-Ualtdity of that theory. The results described 
below allow, in my opinion, of a definite decision between 
the two theories. ' ’ *' / - -/ 

The guiding principle 1 in these investigations ip as 
follows : According to Muthmsum and * Fraaeaberger 
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(Siixungsber. Kgt. Bdyr r Akad., 1994* xxiv*, 201) passivity 
is brought about by the presence of oxygen dissolved in,, 
the metal. Flade accepts this view only as regards the 
action of air in causing passivity ; all other passivity 
phenomena are ascribed to the formation of oxide films on 
the metal. On either of these assumptions any metal the 
surface of which, is cleaned .in the entire absence of . 
oxygenmast be active, whilst according to the hydrogen 
theory it is to be anticipated that iron, which always con- 
tains hydrogen, would be active, and chromium arid , 

; nickel, which do not contain hydrogen, would become 
passive. , f ./ ' ^ 

In order to test these conclusions an apparatus was 
constructed in which the metals could be subjected to 
; friction in an atmosphere of hydrogen or ni trogen and the 
pqtehtials theh determined at.crice. The gases write very 
1 carefully purified; and a« \ waa cbiiripletely ' excluded* It ’ 
was found that ^herr si^jected .to friction jfp hydrogen, 
chromium and mc^eTbecame-iither: ;mofo pofoivefnobler) 
bat^fomame&cqm$^^ ; These results show ; 

conclusively that metals may remain passive in the " 
absence. of oxygen,under circumstancesin which foe fpr- 
matidri of an oxide film. is impossible— results which 
cannot he reconciled with the oxide theory. The- small : 
differences of potential observed when metals are sub- 
jected to friction in different gases are due to adhering 
layers of gas. Iron, on the other hand, was always found *v 
to he active even in neutral solutions of ferrous sulphate : 
it is naturally a. less noble metal than chromium or nickel, 
add, as the investigations of Belloc (Ann.Chim, Phys., 
1909, xviii.) and others have shown, always contains con- 
siderable amounts of hydrogen. ' / ” ; „ ^ , £ 

Effect of a Hydrogen Charge on the Potential and ' - 
" : - , Activity of a Metal. - , ^ 

In the foregoing sections it has been proved that metals , 
which contain no alloy until oxygen and are free from 
coatings of oxide can retain the passive condition, but in 
order to show the validity of the hydrogen theory it is 
farther necessary to prove that dissolved hydrogen tan 
transform metals from the passive to the active form. For 
this purpose metals prepared by electrolytic methods and 
therefore containing hydrogen weieexamined;and, 
further, hydrogen was liberated at a point and conveyed 
by diffusion to other passive portions of the surface, under 
which circumstances the passive portions regained their. 

I activity. - ,> • 

* As already mentioned, ordinary iron is active in ferrous 
sulphate solution, probably owing to the large proportion 
of hydrogen it contains,. Electrolytic iron is also active ’*■ 
under, these conditions, showing a less noble potential 
than ordinary Iron. , The potential ah'*"- volt found 
by Muthnaann and Frauenberger {loc. cit.), is, as shown by 
Richards andBehr, too high *, it represents the potential 0 . 
iron supersaturated with hydrogen. The value ek — o v 4*3f , 
volt obtained by us in good agreement with, that given bya 
Richards and Behr, is also that , of a metal containing 
hydrogen. , Muthmann and Frauenberger found, that the 
potential can be made tribrer negative {less nobis) by 
adding more hydrogen, and it seems plausible to assume 
that by the withdrawal of hydrogen the potential will 
. become more positive, and that finally the foetal will „ 
become passive. These conclusions’ cannot be satisfac- 
torily tested experimentally, as the amount of hydrogen 
in iron in any given, case is not known and foe gas cannot 
be completely ^removed-from the metal. , 

* The matter can, however, bt tested In foe .ease of 
nickel and of chromium.. Ordinary nickel in nickel 
sulphate and chromium in dilute sulphuric acid are com- 
pletely passive. On the other hand, electrolytic nickel 
and chromium, which are both highly charged with by 
drogen, are active and go intosolutionwitb evolution of 
hydrogen. (According to Carveth arid Curry, Journ. Phys. 
Qhem 1903, ix., 353, electrolytic chromium contains 250 
times its volume of hydrogen) * If chromium is deposited 
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electroiyticaliy on a sample of the same metal prepared 
■ by the. Goldschmidt process, and which is quite inactive* 
the latter under the influence of the hydrogen also dis- 
solves in dilate sulphuric acid. His results are in entire 
agreement with those of Hittorf, who showed that even 
the minute trace of hydrogen liberated at a chromium 
electrode by making it a cathode for a moment renders the 
metal Active. In my investigations just described the 
hydrogen which starts the. reaction is contained in the 
electrolytic iron* The phenomena just described, at least 
as tar as chromium and nickel are concerned, must be re- 
garded as " experiments cruets” in favour of the hydrogen 
: theory* When the metals are prepared electroiyticaliy or 
by reduction at a high temperature and subsequent rubbing 
, m an atmosphere of hydrogen, they differ only in electro- 
p chetaical behaviour and in the extent to which they are 
Charged wyth hydrogen. . The assumption that these two 
factors are in casual connection cannot be avoided, 

. especially as the possibility of the formation of oxides or 
alloys witfroxygen is excluded. 

v iTm experiments. with iron are* however, not decisive, 
since it always remained active. The following investiga- 
Supply the evidence required. 

• ‘y.,/; • fr l' ’ ^Tabe continued). 
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MANUFACTURE OF . H YDROGENTPdKlBAifLOONS. 

Portable Plants for Military Use, ,, 

The process recently made in developing balloons and 
airships for military and . other uses has caused increased 
attention to be paid to methods for producing hydrogen 
gas in large quantities and in a sufficiently pure state. Of 
lire Urn extensive use of airships in some countries as a 
part of the army outfit has led to a search for suitable 
hydic^ffft producing plants especially adapted for military 
use. Fixed hydrogen plants are of course useful in con- 
nection with aeronautic establishments and army centres, 
bat .what is especially valuable now is a portable Outfit ; 
hy the- adoption of a hydrogen plant mounted upon railroad 
cars ht will be seen that the effective work of an airship 
will be at once increased. Similarly the gas from such a 
movable plant can be used in different industries developed 
within the last few years, such as electric welding of plates 
or bars, and. similar work, for which a considerable amount 
of hydrogen is needed at present, also for cutting plate 
iron oytbe hydrogen blowpipe, 

The hydrogen-producing methods used mainly up to 
how are . purely chemical, electrolytic, or regeneration 
processes, but aU have their disadvantages as compared 
, with the oil-gas method. Ip some cases the first cost or 
operative expenses are. highland mothers the gas needs 
to he i prodwad on< the spot Where hydraulic or other cheap 
electric power can be employed. Or in other cases where a 
: water-gas plant can be installed- to advantage. Some 
processes ao not give;, a pure enough hydrogen ; for ex- 
ample, the gasf or use in. airships must be free from 
chlorine, for chlorine attacks the balloon envelope. ] 
. 4 wofdbg tp the'new German hydrbgei process devised! 
by Bndmr and Wolter,the gas can be produced in any 
suitable place, and the plant occupies but a small space, 
with a very cheap production, , At the same time the. 
compact shape of the apparatus makes it very well adapted 
for mounting upon cam ab as to give a portable plant for 
airships. The gas which is produced m this apparatus 
has only a small percentage of nitrogen and has a specific 
gravity of 0*087 to 0*09*. The operation is based upon 
the use of crude oil to produce the gas, or the producer 
can be made to work pn benaene, refined oil, benzoyl* and 
tike. Heating is done by the use pf coke as a general 
although this can be replaced, by; charcoal. The 
n P on tw0 railroad cars, the first of which 
WW S** producer layout, while the second has the 
- \ ■ ‘ « - ■ 


remainder of the plant, including the cooler, scrubber, and 
other purifying devices. 

The main apparatus on the front car consists of a pair 
of gas producers. Each of these has a heavy plate iron 
casing,, which is lined with fire-brick. To remove slag 
and ash there are two doors In the front which are kept 
closed while the gas is being produced. On the top of the 
apparatus is a hopper for use in feeding in the coke. At 
the bottom of the producer are good-sized pipes which 
bring in the air-blast from the blowing chamber. The 
first of the two producers also has an oil. spray for intro- 
ducing the oif at the top part. The producer is filled up 
with coke, and hot air is sent in at the bottom, coming 
from a steam turbine driven , blast-fan, this being worked 
by the steam from the locomotive* If need be, the blast- 
fan can also be driven by a gasoline mptor or crude oil ,, 
engine of the usual kind in the case of the portable plant,; 
or with a stationary plant a gas engine; electric motbr^ or ; 
any suitable mechanical drive can.be used. ' \ i ,//- , Vl 
Gil for the spray issupplted by a Mitabteoilpump, - 
which feeds from a large tank on foe 'car. It Is necessary : 
to heat this oil before feeding it into the producer, and the 
steam from, the turbine is brought to the tank for this / 
! purpose, so foat foe beating t* economically done. At the 
start of foe apparatus both producers are filled with coke 
and fired up. By the use of the hot-air blast the coke is 
brought to a white heat, and during this time the coke 
gases are carried off through foe opened top cover and . 
escape into the air through the" plate iron chimney. The 
blast is n ow stopped and foe top cover closed down, where- ] 
upon tbe oil spray is set working, and the oil is trans- , 
formed into oil- gas, this being obliged to pass, through the 
heated coke of foe two generators in succession. ' In this 
way all foe light as well as heavy hydrocarbons are decom- 
posed, and the result is a high grade of hydrogen gas 
containing from 90 to 96 per cent pure hydrogen. , Before/ 
the producer is actually working to deliver foe pure gas * 
to the rest of the apparatus, care fs taken to evacuate foe 

f as which was already contained in foe producers, and foe 
rst part Of foe newly produced hydrogen is allowed to , 
escapCby a special valve which is fitted op for this purpose, : 
according to a patented method; During the usual working 
of theprodheers foe passa ge of the gaees through; foafoot 
mass Of coke causes foe temperature of foecokeio be*ae 
eventually lowered, '?r A whenit cools down frtlmrs 
point no. more gas will begencrated. When this W foe / 
case the oil feed is stopped, and foe hot;a|r blastbgain , t 
turned off so as to fire up. the icoke mass as was done in 
foe first place. Then .the Oil spray is turned on and the ; 
process repeated. Thus foe rafefood is an intermittent one,, 
and. consists in an alternate operation of the oil spray and 
hot blast. Firing up , foe coke by foe blast usually takes 
two or three minutes during foe run, that is, when foe 
coke is still hot, then foe gas production lasts Tor about 
twenty minutes, and so on. 

From foe second producer the gas goes by good sized 
piping into a device which is provided with a water seal in 
Order; to prevent a hack flow of gas during the period 
when foe hot-air blast goes through the producer. Care is 
taken in all cases to keep foe hydrogen from becoming .. 
mixed with air. The gas then passes into the second car 
, by means of coupled piping. On foe front, end of the car 
is mounted a well designed scrubber, which is designed 
with water flow so as to clear foe gas of all mechanical 
impurities such as ash or soot. The scrubber consists of a j 
plate iron case, which is filled up with tbe washing ele- 
ments of patented niake up,. a water flow being introduced 
at the top, while foe gas comes in at the bottom of foe 
scrubber. Means are provided for effectively dividing up 
foe gas flow in small streams so that it comes into as good 
contact as possible with foe water. 

Next foe gas comes into a cleaner which works on a 
dry process, and is designed to remove any sulphur com- ~ 
pounds contained in the gas. The gas is now sufficiently 
pure for many industrial purposes, as may be seen from 
foe following analysis : — 
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* Percent , - 

^ - ' GO2 *. .. ’ .. , .* o-o 

0 * . •• •• ... * * 0*0 

CO .. .. .. ., 3 7 

■ J ,\- ; 1 ch 4 * .. .. - ... .* " 6*0 

H .. — .96*0 

. ‘ ; N , .> ■ .. ,1*3 

The specific gravity of the gas is about o ; io* Next, th$ 
gas is freed from moisture by sending it through a sul- 
phuric acid dryer, and lastly it passes through a heating 
furnace for removing the carbon monoxide, the furnace 
being heated by oil- gas. Then the gas goes to a cooler, 
which is built together with the first-mentioned scrubber. 
Analysis is then as follows *. — , 1 , *-*■ 

Percent , / ■ 

1 CO2|0|CH^ •*. ’».* (;p -I**" • ' 'v. >d*0’ 'if- 1 ; 

- , CO ./ ■ .. . /.vi, 1 0*4 . 

H «• ,#•; *•*'!’; *i» * v * • / f* 

N • «, , *-,♦ ,, >■* •/' . *a»/ • • l '„ r ~ *,« ^ * j , iJj 

/ Specific gravity Wo*o87 & ° °9 %+ " 'A i> -*V 

firing up takes one. to two hours, and the plant can run 
for;&Wths;^/..n;tim^,neediag.. hut; two mem -Theplaat 
follows the airship, a riitfaiw /supplies it director* where 

dR ' to -n 'SftflgEjtf outfit provided with steel gas 
hpttles. To this end a third car can contain a compressor 
plant- for charging ?th# bottles. —-.Abridged horn the 
Scientific Amrtcm, cix., No* 24. ■ 1 
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TlU EfiJfUVKNESCBNCE OF THE POTATO, V.;, 

The potato is a plant grown old and weakened by four 
hundred years of onaexed reproduction; it is the same 
plant that has been propagated for several centuries by the 
huftipHcation of its tubercles by slips or cuttings. How 
can fixe potato be rejuvenated ? M.Sartory, Doctor of 
/Science, of Nancy v and MM. Gralift and Thiebaut have 
examined this problem* In the name of these three 
scholars, M. Guignard, Professor of the Higher School of 
Pharmacy, has presented to the Academy of Sciences a 
paper, in which they show that edible tubercles Can be 
obtained from the cultivated seed of the potato. How- 
ever, this can only be arrived at by the help of certain 
fungi of the soil, which fix on to the plant and provoke 
the formation of the tubercles. In the spring of 1912, M. 
Sartory and his collaborators obtained from sowings, sixty 
plants which all bore tubercles in a greater or less number, 
the average size of which was about that of a walnut* 
Some of these potatoes weighed as much as 150 grras. 
Those that were ra - a good condition were able to be pre- 
served and planted in 1913- They all produced vigorous 
plants free from disease. The new race is quite free from 
ell the neighbouring potatoes were 

more or less attacked by various diseases... The putting 
Into practice df this method of culture /fif potatoes by 
sowing wfll allowof the rapid regeneration of : this precious 
tubercle ; -at the same time by crossings and selections it 
will be possible to obtain varieties presenting qualities 
desirable from an alimentary as well as from an industrial 
point of view. This discovery may have very important 
economical consequences. . : ^ ’ v. ; 

, , The Birtch or Tubercles. ■; t ‘ 7 ":''y '] 

To complete the paper presented by M. Guignard, Dr* 
Roux, Director of the Pasteur Institute, has informed the 
Academy of an interesting study by M. Magron, which 
shows that tnbensatlon takes place in the sown potato, 
thanks to a microscopic fungus belonging to the family 
of raucors/and which is moreover the parasite of the 
bitter-sweet* The tubercles are born onlyif these fungi 
penetrate into, the prolongations of the subterranean roots 


of the potato. The tuhensatxon is then thus caused by 
parasitism • The same facts are to be observed; in orchids 
that can only he propagated by symbiosis. Fresh researches 
still kept secret will shortly revolutionise the culture of 
these precious and rare Sowers. . 

Bitterness, op Burgundy Wines. 

Certain of the finer quality wines of Burgundy have 
from time to time an inexplicable bitter taste, which is : 
very disagreeable to connoisseurs and lovers' of good, wine. 
The origin of this bitterness had always remained unknown: 

A Professor of the Faculty of 3 cienc,e of Dijon has just 
made a most , curious discovery concerning this fact. In a 
communication presented to the Academy by Prof.Armand 
Gautier, M . Voisinet shows that in -drinkable waters there 
. exists a microbe that possesses the property of dehydrating 
glycerin and giving acrolein, which becoming resinous 4 
.produces/ .the' bifierifiat is ;so !dah^erol» fc? the fine v. 
jBnfgvtndy’WlnesC; M 'Aif ; new,ietmchi,pf ,r M- ¥oi«inet ii, f 
as he proves it to, be, idcntical Vvith fiiflt trf tfie bitterness 
of these fine wines, it is ea^ to understand that it suffices 
to wash the bottles with spring water tb introdhcc Into 
those bottles the foment that tuodifies; so unfortunately, 
alfiiougb only , tempoiafily, fixe taste of ■ these,, superior . 
quality Burgundies. \ / 

. A New Indicator op Fire-damp. 

Fire-damp or coal-dnst produce, terrible catastrbphies in; 
mines. This carburetted hydrogen is inofiensive as long 
as it is only present in the mine in small quantifies ; but 
when the amount contained in the atmosphere exceeds the 
explosive limit, that is to say: 5*5 per cent, the miner’slife 
is in danger if this explosive mixture should take fire. 
Safety lamps, those lamps of gaoze wire invented by the 
English chemist Davy, have prevented many" accidents. 
These lamps, which to-day are hut little, used on account 
of the weak light they give, may be employed as indicators, 
of possible explosions. A ; practised eye, when the wick is 
lowered and when surrounded by a fire-damp, atmosphere, 
can perceive a luminous halo, which becomes notably 
clearer and stronger as the explosive limit approaches*, 
When large qoan tides of untaeatheable gas arrive the lamp 
goes out. And yet inany have tried to discover indicators 
or warnersof carburetted hydrogen freed from all possi- 
bility of accidental mflammation. ' Two savants^ Prof, 
ffaber and. Dr. Leiser, have just discovered an Indicator 
which no longer addresses itself* to the eye hut to the par, 
which organ acquires a great acuteness in fixe silence, of 
the. mine. They have imagined a whistle for fire-damp* 
mines. It is a wire cylinder 25 cm. long arid, 5 cm. in - 
diameter, formed by two Whistles' wifix closed Ups, which 
are in unison, for one gas, and which are worked and 
put in movement by the same current. One of, these 
Whistles is filled with pure air. . The tube of the other,, 
whistle is filled with fhO air of the .mine. When the ap- 
paratus is made to act, if the air of the mine is pure Cnly 
one sound is heard. If the gas of the. whistle contains x. 
pet cent of methanei it is easy to hear two beats per, 
second. /When the quantity of methane' increases. the 
beats .augment rm|!diy,:and' in the neighbourhood hf the 
explosive limit this phenomerion Is trandonned into a 
veritable trill* These differences of sound are easily per- 
ceived, and in the galleries of the mine they are still quite 
clear at a distance of 100 metres. 

Catalytic Etherification in Aqueous Solution of 
Primary . Alcohols of the Series C*H**+aO. F. 
Bodroux. — Formic, acetic, and propionic,’ acids can be 
etherified by primary alcohols of the series C»Ha«+aO by 
distilling, in. presence of a small quantity of catalyst, m 
mixture of the acid and alcohol diluted with a. large quan- 
tity of water. The author has obtained a . good yield of 
ethyl phenylatetste by mixing equal Weights of phenyl- 
acetic acid, ethyl alcohol, and hydrochloric acid .— ^ Comptes 
Rendus* civil., No- 2m " 
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Ordinary Meeting, December 4th , 1913* 

Prof, W. H. Perkin, LL.D., BJR.S., President, 

, . - ' , in the Chair* 

\ \ (Conclude born p. 35)* 

, 3x3. « The JOpticaL Rotatory Power of Derivatives of 
Succinic Acid in -Aqueous Solutions of Inorganic Salts,” 
p«t I. By George William Clough, 

The specific rotations at A tartaric .acid; methyl 
d- tartrate, ethyl d- tartrate, and ' d-tanramitfe respectively 
haye been measured at various temperatures in aqueous 
solutions ot sodiaro arul Barium haloids. The values 
^obtained'.;', 'hie ;Ih all’cases lower j than those for : the 
J , corresponding^ aqueous Solutions* The results' were dis- 
Cpssea frohi the poiht of view of Armstrongand Walker’s 
J Roy* Soft >A, fecsxyin., 38$)* . . 4 k ' ^ 

;; 314/ u Derivatives ofa-xylene. Part VL ^Bromo- 0-3- 
^knoLV. *By ART^a Wjluam Grossley* 

^BrOmo o^'Jtrlenol hah h«*(n synthesised : hy a series- of 
/ reactions indicated hy theialfo®png for«m!^ irr .. £ . f , - ■ 






;,whe 

It, crystallises from light petroleum (b- p. 40—60°) in 
radiating clusters of glistening needles, melting at 84V 
/ and is identical .With the bromoxytenpi , of similat melting 
point, obtained by the action of phosphorus pentabromide 
on di»ethyldihydroresorcin (Trans. t ig< 03, Ixxxiu., 128), 

Tht bei&oyl derivative crystallises in rhombic plates; 
melting 8198°, and the a-nitrobensoyl derivative separates I 
/{torn alcohol In transparent needles, melting at ta$\ v j 
355; '* The Condensation of; Chloral , Hydrate and, 
l €umukide^y By NoEL GurtBERt Stevenson Copm 
and Arthur Walsh Tithesley. ‘v 

The two derivatives obtained by JacolwonH(d»«fl/m, 
1871; ; rivii„ 246) in the condensation between chloral 
hydrate apd Carbamide ate 8 -trkhloro- a hydroxyethy l- 
carbamde, CCll^CH{PH):lSH;CO^Ha flX >Rnd 

m >! KeveK^'^Uhft0^ whenever the 
reactants airs present in equimolecular proportion in 
aqooona solution ; with concentrated solutions the com- * 
p^fUgreatiy predominate*; unless a mineral acid 

Win one raolepriarpxaportiqn of chloral . hydrate acta on ] 
jcarbasnde.r however, the formation of the com- 

gcid is .prevent; . 

jBPWffl?® ;M^lcwIyJgFdrolysed1nto^ chloralbydrate 
1 add ■c«ihu&de on hmilnie^ith waters Thus, 10,50 pet' 
Cent aqneons ahl^on at _^q v ^'trichloro-fl^hydroxyethyl- 
carbamide sufier* dechtooflitidn to the eitfeht of about 50: 
per Jeeat m an , boor;; The mhdum whieh In 

coding cqntaias ahont 70 per eent of compound (U and 
30 per cent of compound (II.) 

In the reversible system V 
Water -f fi-tricblmo-a-hydroxyethylcarbamide ^ 

~ chloral hydrate 4-cathamide, 

'■#*&** equilibrium is virtually never reached, owing to 
formation of di{d-trichloro-a-hydroxyethyl)- 
m TOtch> being nearly insoluble, separates out; 


fiTrichldrcethylidenecarbamide , CCl3*CH:N*CO*NHa 
(m. p. 234*), is readily obtained from jS-trichloro-a- 
hydroxyethylcarbamide by the action of acetic anhydride 
on its solution iii alkali. 

Trichloroethylidcnedicarbamide, previously obtained by 
Pinner and Li/schutz {Ber*, 1887; xx., 2346} from 
cbloralcyanphydrin. and carbamide, is produced slowly 
when /8-trichloro-a-hydroxyethylcarbamide is heated , at 
ioo° with carbamide and acetic anhydride. , 

3ifi f “ The Action , Of Amino- acid Esters on Ethyl 
DicarboxyglutaconaU”^ By Stanley Isaac Le vy. .. , 

The reaction between ethyl dicarboxyglutaconate. and „ 
organic derivatives of ammonia, which has been investi- 
gated by Ruhemann and his pupils, has now been extended 
to a -amino-acid esters. It has been found to apply! 

' generally to compounds of this class*, and derivatives have 
been prepared from thoesters oL glycine, alanine, amino- 
butyric and aminois^butyric acids, and leucine. ^With the 
exception of - the . first member of the series ^ tyfkyl 
glycylmethyletiemahnate^C02Bt i CH^H 1 CHiC{C02^tYii)^ - 
which is a colourless solid, these qoropbunds afe yellow, 
viscous oils 1 in chemical behaviour they closely resemble 
ethyl aminomethyJenemalonate. Thus they are. easily 
decomposed by acids or alkalis, and are notredneed by ' ‘ 
the sine-copper couple; when heated withaniline, they 
yield the monoanilide of ethyl anirmomethyleiiemalonate. ' 

' 317* “ The Relationship between tHa Absorption Spectra 
and the Constitution oj Ketones and their Derivatives w ; 
(Part I.). By ^GEORGE Gejrald Henoerson, James 
Alexander Russell Henderson, ' and ISidor Morris 
Heilbron. ■' “ ' f 

The authors have re-examined the absorption spectra of - \ 
a series of carefully purified- aliphatic ketones, and have 
found that the characteristic absorption hand of acetone ia 
shown by ail these compounds, and that the persistence of 
the band is in each case fully equal to that of the acetone >> > 
band* ■ 

In order to account for theSe and other facts the authora / 
suggest that the selective absorption pf ketones is due to;;, 
intramolecular vibratjona caused by the mpmentary forma- r , 
tion of unstable ring systems tbrough the ag&icy of free! - 
“ partial valencies,” which, under certain conditions^ make 
their appearance on the atoms of the carbony l gtbup. 

318. “ Note on Purpurogallin * ; By Aaf Ahg r ; 

Perkin,, ^ \ / • j ■ .■*; >'• si , \ r ' ‘ \[y , r ? 

In view of the faet that the autbor hae been engaged for 
a long-time virith the^tud^; of " 

Steven, Tran$. 3 1903, Ixxxm., 192 ; ipdfij ixxxix*, 802 ; r > ' ; 
Ai G. and F. M. Perkin,; IUd, % 3^904, lxxxy,, 2431 1^08, 
xcvii.,1186; A. G. Perkin, Pm;-, I905, xxi., 2ix ; Trans., j 
1912, cl, 803 ; 1913, ciii., 66i), the recent paper of 
Nierenstein and* fc Spters {Ber., 1913, xlvi., 3151) require^ : 
comment. These authors^ wbO have repeated the earlier ' 
work of Perkin an d^ Steven (toe. cit .}, already partly con- 
firmed by * Heraig '{Monatsh., xgio, xxxi., 79g), with 
identical resalt/cIaim T to have established the presence of 1 
four hydroxyls in this compound, notwithstanding the fact. . 
that, tetra-acetylpurpurogahin, morioacetylpurpurogallm 
trimethyl ether (fur. cit,, 1903), and purpurogallin tetra- 
methyl ether {loc, cit,, 1905) have been prepared- Although 
acetylpurpurogollin was described as yellow by Nietaki 
and Sfeinmann (Berk, 1887, xx., 1277) and Perkin and 
Steven (loc. cit.), Her zig isolated this compound in- the 
colourless condition, whereas Hierensteiu and Spiers can ; 
only prepare an orange-yellow product. A colourless 
substance can, however, easily. he obtained by crystallising, 
from benzene; with animal charcoal, although in the 
authors experience this pUrificatioh is much more drfiScult . 
to effect with acetic acid or , alcohol. It is interesting to 
note that ho distinction, in melting-point can be observed , 
between the yellow and colourless preparations, from ; - 
which it appears possible that the pure acetyl compounds • 
exist in two forms. .This purpurogallin, regenerated from 
the latter variety, on reacetylation, With acetic anhydride' ^ 
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; and pyridine yields the usual yellow product, which shows 
the same behaviour with solvents. ^ 

Niereustein and Spiers refer also to. the compound 
C6H 4 03(?), first prepared by the oxidation of pyrogallolby 
means or imamyl . nitrite \loc. cit. t 1006), but more 
recently by means of ^-benzoquinone (loc. cit . , 1913), 
Which yields finrparogallm among other products when 
digested with boiling' water. By the ^-benzoquinone 
method (20 gram, of pyiogallol, 6 grms. of j5-ben2oquinone, 
and 25 cc. of absolute alcohol), the yield of 0*51 grm., 
although larger than that, given by imamyl nitrite 


(0*27 grm.}, is so small that jn the hope of die; discovery 
of a better process which, however, has not been forth- 
coming, the author until .recently hesitated to prepare a 
quantity of the material by these, expensive methods. 

' Although it suggested itself aspossiblefoat the production 
oFfois compound from pyrogallh^ was;in reality; due to 
r the presence of traces of, a ^ondi'cqmpdnnd; in fois suh- 
j Staqce;. this seeing hot to ;jbo- ' 
when submitted to the, action trf alhc dust , and dilute acid, : 
. btilf foaefoin fop J ^idbhr'^«qf r ,ihd(Ua Whereas 

' the-" constitution - at ’ first . preferred -&r the „ 1 compound 
5 GfiHiQft/?) :Was that & - hydro3K^o : benzoquinone f ;> 

* ■ xliyiv 2180) consider 

■ s^'^h^;^rhuw fo:pfogfoss? 

.. . _ alluded to 

*'* r in' foe ? enrH 



OH ’ OH- 

1— O-^— O^is 


Niereosteia and Spiers have again examined the pro- 
duct of the distillation of purpncogallin with zinc dust, ' 
although Nietzki and Steinmana and also Perkin and 
, Steven obtained napthalene thereby, and it has been very 
recently shown that, by the reduction of purporogallone 
r both ^haphthol and 2 :3-dihydroxynaphthalene can be 
produced. If purpurogallin, as now seems probable, is 
in reality a naphthalene derivative, the simple expression ] 
CioH 4 (OE} 4 c 6 is only available for it. In, such a case 
• it has suggested itself to the author among other con* : 

"7 , C;CH*OH 

srderations that the o-quinonoid grouping, | , ■ ; 

- ' J ‘ 1 ■ ■ -V • C ;0 /, , ,.i 

is present, because the Isomeric purpurogallone derived 
. from it by the action of alkali at a high temperature, 
which has the properries of a trihydroxynapbthalene- 
carboxylic acid, can thus be regarded as a product of 
simultaneous oxidation and reduction. Such a grouping 
would alsoaccount for the comparative resistance of the 
fourth hydroxyl in purpurogallin to methylation, and 
again, the formation of the colourless acetyl and tetra* 
i: ;: methyl derivatives could be explained on the assumption 
In ; foe ^miudifar . hydfoiy aldehydic 

k''-* !'.)[ 1,1 iV/^’ CiCffi 

condition. A formula involving the grouping J * 

- , : Pi ; /: - f, ■; ^ ; C:0 

also suggests itself, and these points are men tinned here 
in that foe work on which the author is now engaged, and 
which consists mainly of a, study of the oxidation of the 

- ’it dobs foe pre- 

► will occupy a 


purpurogallin methyl ethers, involving as ! it dobs foe pre-' 
paration of large quantities of material, v ““ 


considerable time. 




By Julius Bredt 


3*9- . , 

ahd WniLU^, Hewry Pbrkin, iunv 
A detailed description of wbrk of which ; a preliminary : 
account has already appeared (Pros,, 1912, xxviii.,56). 


320. « the Action of Hydrogen Peroxide m . the Sodium : 
Alkyl Thiosulphates.” By DougLasFrank Twiss. 

Dibenzyl diselenide has been submitted to oxidation 
{both electrolytic and by hydrogen peroxide) In the hope 
of producing compounds of the selenoride, selenbne, or 
selenonium salt class ; {compare Fichtet and Sjfistedt, 
Ber.y 1910, rim,, 3422)* but the result of such treatment . 
was to eliminate the selenium from the molecule either in 
the free state or as selenious acid, : 

In consequence Of the lack of success uttendant on • 
experiments in this direction, the effect of oxidation of 
sodium or potassium alkyl selenosulphates was considered .. 
as a possible process tor the achievement of the desired 
end. The action of „ hydrogen peroxide , was; therefore r 
first tried with sodium alkyl thio8UlpfaateB, when ; |t was h 
found that in acid' solution this process gives rise fo J 
excelient yields Of foe, corresponding disulphides even at * 
the ordinary f empbratufoi;; 0ibenzyl, di o-nitrobenxyl, v 

S iitrob4!nxyl|. and diallyl difoli^iies were pxepared in ; 

piotassrdm 

obenzyl seleriosul/feate proefoced di-o-nitrobenzyl : , 
diselenide. ‘ . ,w *, ■/, ’ ' ■; \ , - L ’> . ■ 1 

^2i, SyHihesfs of ^-dV dndi^ivesireHe^ -By Walter 
: Nosjcak Howarth and William Hesry PBRXiNVjan. ; 

A detailed description of Work of which a preliminary 
account has appeared (Proc. t igio, xxvi. r 97 ; 1913, xxtx., 
2*3). ■- < > ; J 

322. u Note onthe Configurations of the Optically Actios 
Normal Secondary Alcohols.” By George William 
Clough. . ' \ : ; ; 1 h .;’ . \ r " . 

Pickard and Kenyon have prepared ten optically active 
carbinols of the series CH 3 *CH(OH) R (the ^methyl n 
series), eight of foe series CH(CH 3 ) 2 *CH(OH)*B (the 
«#50propyl w . series), and ,, thirteen, of the; "series \ 
traHs CHfOH^R {foe: “ tthyl” series). The simplest, 
car bind of the “methyP series and of the “ethyl series 
is methylethylcarbmol : Pickard and: Kenyon have made a 
comparison of the molecular rotatory powers of the dextro- - 
rotatory carbinols of the “ methyl ” and of the “ ethyl 
series, and have selected the dextrorotatory form of; 
met hyl eihy Jcarb inal for comparison with r the dextro- 
rotatory carbinols of both series ftraHs*, 2912^ xcut., 45 5 . 
1912, ci. r 6&>; 1913, ciii., 1923): 1 
Although it is impossible to atate wifo certainty^ that the 
carbinols possessing the same sign Of rotation are con- ■ 
figuratively similar, it appears highly probable that in the 
case of the higher members of a series similarity of sign . 
does indicate similarity of configuration. The assumption 
may therefore be made (and the- coarse of the curves for. 
the molecular rotations strongly supports this view) that 
in foe “methyl” series where R>CH 3 (that is, in all s 
cases), and fo; the ** ethyl n series where R>G 2 H 5 , simi- 
larity of sigh of . rotation accompanies similarity of 
configuration. Moreover, if. the two series of carbinols, 
G%CH{OH):B and CaH3’,CH(0H)-B, are compared, 
it appears exceedingly probablefrom acbnsideratron of. 
the: curves representing foe; molecular rotations, -in foe 
homogeneous state, m benXehe sohrrioh and "in efoyl- 
alcoholic solution respectivhfy, that the higher dextro- 
rotatory carbinols of, the “ methyl ” series are copfigu- 
ratively similar to the dextrorotatory carbinols of the . 
** et%i w series. Thus, if R>C a H 5 , the corresponding 
dextrorotatory carbinols of foe two series may be 
configmatively reptefonted by foe formulae— „ . / 5 

^ CH ? ' , \ CaHj ; 

; ; ■ r ’’ 

^ ’ d* Methyl^ rt sades. ", > Ethyl ‘Vaeriw/ 

The simplest optically active members of the 
<^ u mefoyl ,, and 4 “>thyl n se4®« may; fomefore be 
represmited by foe fonaulse- , 
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CHj. 

HC-OH 

: 

Methyl 1 *- series. 


°* H 5 . 
HC-OH 
CHj 

Ethyl” series. 


In other words* the simplest member of the methyl ” 
series is the optical antipode of the simplest member of the 
<#-“ ethyl rt series. The assumption which has already 
been made that similarity of sign in the “methyl ** series 
always indicates similarity of configuration leads to the 
view that d-methyiethylcarbinol is the simplest optically 
active member of the dimethyl” series. Consequently, 
/ T methylethylcarbiqol is the first optically active member of 
the d-“ ethyl H series. We therefore Arrive at the apparent 
parkdoa, that! the simplest members of the two cdn- 
figaratively similar series are enahtiomorophic forms of the 
same substance. : * ■ '* .. 

The eariier members of the d-“ methyl and ^-“ etbyl ” 
s«ies may hfc represented thus: 


ch 3 ; 

1 

ch 3 

' - , CH, 

1 1 

£COH 


HC-OH 

HC-OH 


: - ;! 



;V ' 

* series. - 


CaH, 

;■ c* h 5 

1 CaHs 

HC-OH; 

1 

. C2H5 / " 

HC-OH 

I' 

H<l-OH 

I ' ', J ' 

HC-OH " \ 

: [ ; 

gh 3 

VBs. . 

CsH> 


l r , 

, Inactive, 

<£. ; 

, 

d.” Ethyl 11 

series/ ’V 

1 ' 


In the “ethyl ” series* for the first member K5CO2H5, 
for the second R« C*H 5 , whilst for the other members 
R>C2H5. It ts therefore not surprising that there should 
fe a change of sign in the passage from the first to the 
third member of 3 us series. / , , ' - 

, The view here advanced is confirmed by reference to the 
curves of Pickard mid Kenyon (Trans., 1913, ciii., 1924* 
2926* 1929)., The carves in Figs. 1 and 2 for the molecular 
rotations o( the 4 -“ ethyl” series show a marked 
abnormality in the case of the first member. If the value 
for Z-methylethylcarbinol is substituted for that of the 
d-carbuiol* the curves; exhibit mnch greater /regularity. 
The curve (Fig. 4} for the dimethyl” series shows no 
abnormality in the first member* fori-metbyletbylcarbinol 
has the same configuration as the other d-carbinols of this 


Attention may also bp drawn to the values for the 
molecularfotation of the hydrogen phthalic esters , of the 
dextorotatory carbinols, CaHjrCHipH^R* in ethyl* 
alcoholic solution. The value for the rotation of the 
ester with ;R>CH3 Js ,IM]» +86 ; 5 a , with R 
£M]r> +9*42°, whilst with, R-C^Hg, | M 10 +52*3°. It is 
evident that the value for, the ester cS Z-methylfethylcarbinol 
should be compared with those for the eaters of the 
dextrixotatory carbinols of the “ ethyl *V series {com* 
pare Fig..i; loc. tit.). 

The temperature-coefficients for the rotations of the two 
series of d-carbinols are of interest in this connexion. 
The specific rbutiohs of the dextrorotatory alcohols of the 
1 method series (including d- metbylethylcarbinol) diminish 
with rise of temperature {Traits., 2911* xdx., 56), whereas 
the values for the dextrorotatory carbinols {up to ethyl 
nonylcarbinol) increase with rise of temperature* with the 
exception of d-raethylethylcarbinol. If the view is 
accepted that /-raethylethlycarbmal is the first member of 
the diethyl “series the temperature-rotation curves for 
the earlier members of this series are similar in character. 

. These considerations show the impossibility of expressing 
strive configurations of a series of optically active 
|; i^uyc»ori < to by the designations d and Z. 


323. “ The Surface Tension of Mixtures . Part I. 
Mixtures of partly Miscible Liquids and the Influence of 
Solubility ” By Ralph Palliser Worley* 

Experiments were made with the object of throwing 
light on peculiarities noticed in the surface tensions of 
weak solutions of some liquids which are only partly 
miscible with water. 

The surface tension was measured by means of the 
capillary rise method, the liquids examined being aniline^ 
phenol, and isobutyl alcohol. The decrease of the solu- 
bility of aniline in water produced by the addition of 
common salt had the effect of greatly lowering the surface 
tension, the final value being not far above that of pure, 
aniline. In the case of aniline and phenol the, surf Ace 
tensions of some of the more concentrated solutions rose 
with increasing temperature, whilst the surface tensions 
of none of the solutions, not even tbe weakesf, :feU' 
normally, that is, similarly to that of a^ pure .liquid;; pi* 
the other hand, the surface tension of all solutions of 
xsobntyl alcohol fell regularly. ~ ' V v - ' 4 

. This difference of behaviour has been accounted for by 1 
the different behaviour exhibited towards water with 
increase of temperature. Whereas the solubility of aniline 
and phenol increases with rise of temperature, the solu- 
bility of wobuty! alcohol decreases up to 75°, and then 
increases rapidly until the critical solution temperature is 
reached. , These results point to the fact* therefore, that, 
the low surface tension of solutions of partly miscible liquids 
is due to the lack of solubility of the solute. The reason of 
this is that liquids when near their limit of solubility form 
solutions which are rather of the nature of colloidal than 
of trlie solutions. , \ 

324. “ The Surface Tension of Mixtures . Part II, 
Mixtures of perfectly Miscible Liquids and the Relation 
between their Surface Tensions and Vapour Pressures” 
By Ralph Palliser .Worley. 

A relation exists between the surface tension arid the 
■ vapour pressure of a liquid. , The object of the present 
research was to find put whether ;in mixtures of liquids 
deviations from a general law governing vapour pressures 
were accompanied by corresponding deviations in the case 
of surface tensions. , v'.;; ■- ' ", - 

,/ The following mixtures were examined :—-{*} Benzene 
and Ethylene Dichloride. —The surface tensions' were 
found to agree with those calculated from the admixture 
rule; So also do the vapour pressures agree with those 
calculated (Zawid&ki)., (2) Carbon Bisulphide ' and 
Acetone.—^ The surface tensions were found to be below 
the calculated Values, and the curve to tend towards a 
minimum. The vapbur pressures are much greater than 
those calculated,and the curve passes through ^ maximum. 
(3) Acetic Acid akd Pyridine*— The, surface tensions were 
much greater than those calculated, and the curve tended 
towards a maximum value. The, vapour pressures are 
much below those calculated, and the curve forms a 
minimum* - : ^ / 

It seems therefore that when a mixture obeys one ad* 
mixture rule it. obeys the other also; when the surface 
tensions are greater than those calculated the vapour 
pressures are less* and yice versa. 

Additional proof was given by mixtures of benzene and 
carbon tetrachloride, and the homologous series of 
alcohols and water. 

From experiments with sulphur and carbon disulphide, 
it appears that the relations hold good for all mixtures; 

325. ** The Tautomerism of TMbaniUdes.” By Percy 

May. ' ■ ~ 

Although the thioanilides are' usually represented as 
thioketones, R*NH , CS , R r * yet in, many respects they 
react as irainomercaptans, R*N:C( 3 H)*R\ The methyl 
derivatives corresponding, with both forms were prepared 
in the case of thiobehzanilide and thioacetanilide, andtheir 
absorption spectra were compared with those ofthe parent 
substances in the light of Thiele’s theory q£ “conjugated” 
Unsaturated linkings. When tbiobenzanilide was sub- 
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jectedfe the action of methylating agents in neutral 
solvents; the sulphur was eliminated as methyl sulphide. 

N -Methylthiobenzanilide was obtained by the action of 
phosphorus sulphide oh methylbenzsnilidej and crystal- 
lises front alcohol in small yellow cubes, melting at 
90—9XV 

S-Methyltkiobens anilide was obtained by the action of 
methyl sulphate on thiobenzanilide in alkaline solution, 
and crystallises from aqueous atcobolin colourless needles; 
melting at 63—64°. 

326. “The Determination of Viscosity . By Malcolm 
Percival Applebey. 

In reply to the criticism of Bingham {Trans., 1913, ciii., 
959), the author discussed the phenomena of dow in the 
Ostwald viscometer and the experimental cbnditions re- 
quisite for obtaining accurate detenninations. * : \ - 

327. “ Lead Cyanide ** , ByNijLim MbHah. tehpirA.V.SJ" ' j 

According to Ramnaelsbhrg (L.R.F. 139456} the com ;! 

'pound m{a$) 2 is^otmW by pr^ipUtlnga^honjcif > - 
lead salt with aqueous hydrocyanic acid or a soluble 
cyanide, whereas Kngler {Annalen, 1848, Ixvi., 63) states 
that a basic Salt, P^QN)ai2?bO,HaO, is formedbypre- 
cimtation trom an hmmbnihcab solution. . It appears; 

;;ho iefefe '^eostty; tec^u^a feat thu phm#hate. 

formed by use interaction of cyanides and lead salts m 
aqueous solution varies In composition with the concentra- 
tion 'of the splqtioUX ^employed, a fact which the Author, 
hascohiitmed. ./ v.: ' J //' ■' ^ , 

"Lead cyanide wasdecomposed by. hydrogen sulphide, 
and the hydrogen cyanide was led intp Water through a, 
U tube containing lead cyanide. To remove any traces of 
hydrogen sulphide from the aqueous hydrocyanic acid, 
some lead cyanide was added to it, and tbe^oltuion 
. Shaken* AS no -trace* 'of' hydrogen , sulphide was present 
no lead sulpide was formed ; bat after filtering this solution 
it was fcnmd that it containtd a considerable quantity of 
lead. It was evident tfaat lead cyanide, which is not 
appreciably soluble in coldwater, is soluble in aqueous 
hydrocyanic acid, and it was expected that this solution 
wpuld, on evaporation, deposit pure lead cyanide free from 


j About 250 cc. of a; 5 per cent solution Of hydrocyanic 
acid were heated to boiling with a small quantity of pre- 
cipitated lead cyanide under reflux. After about half-an- 
hour the solution was Altered and allowed to evaporate 
slowly in a desiccator. The .deep yellow needle-shaped 
crystals which separated were collected and dried in a 
vacuum. ' ■, r - ^ 

Lead cyanide, even when powdered, appears /to be un- 
^attacked by concentrated nitric and sulphuric acids in the 
cold. On adding Water to a crystal, the insoluble oxy- 
cy abide is for tried, and the water becomes cloudy. 

, A weighed quantity of the substance was heated for 
some hours to i2o°> mere was no loss in weight. 

For theestimation of Cyanogen* and lead s weighed^ 
quantity hi the substance was heated in a water-bath in a 
sealed tube wlth a weighed excess of silver nitrate and a 


rind weighed as silver chloride, which served as a check on 
the weight of the Silver cyanide. Finally the filtrate Was. 
evaporated with' sulphuric acid, and the* lead sulphate 
Weighed. Twodifferent samptes were analysed :— 

I. 0*1838 gave 0*1883 AgCN and 0*2137 PbS0 4 , 
CN ^ 19*90 ; Pb*»79*42. > 7 

IX. 0*2272 gave 0*2346 AgCN . and 0*2638 PbSp 4 , 
CN^ao*6o;Fb« 79*32. > 

Pb(GN)a requires CN - 20-07 ; Pb— 79*92 per cent, 

“ The crystals consisted therefore of lead cyanide having 
the fbrranlaPb(CN)z^ . 

„ 328. “ Contributions to the Theory of Solutions. ; The 
Intermiscibility of Liquids.* By John Holmes. r 
The relative solubilities ofliquids have been correlated 
with their molecular volumes as ascertained by a method 


(previously described) based oh the deviations observed in 
the additive relations of mixtures ofliquids., 

On the assumption that a pure liquid consists of a col- 
lection of like spherical molecules, it is deduced that any 
liquids, the molecular spheres of which have equal radii, 
should be miscible in all proportions. In binary mixtures 
this mutual miscibility continues until the ratio of the 
respective radii reaches r6i8, when the border line of , 
partial miscibility is reached. When the ratio is greater 
than this value, the mixture separates into layers, in each 
of which the distribution of molecules -is dependent on the 
further change in this ratio until it reaches 2*414, beyond' 
which the liquids should he immiscible. - 
The curves of volume change calculated from densities 
available for variousmixtures of liquids have been drawn,', 
and the molecular volumes^ deduced from the ascertained 
complexities are compared Wifetlfescxequiredtlmm^ 
on the above hypotheslsi tor- their relative solubilities. , 
Tbe molecular complexities fdund for these liquids differ 
from those generany .accepted, hot fee" corresponding 
molecular volumes approximate closely to, solubility re- 
quirements, and fender it probable tljit the intermiscibility , 
6f liquids is , a* function of ^molecular volume and . inde- 
pendent ofchemical constitution. , V A ' 

= The experimental data include densities at 15° of mix- 
tures of riobutyric acid with, water, ethyl tartrate with 
water, and ethyl tartrate with glycerol ; also densities at 
25° of mixtures of chloroform with w-amyl alcohol and 
acetone. The critical temperatures of solution .were 
determined for nicotine and w&ter, and for carbon disul- 
phide and ethyl tartrate when mixed in fee proportion of 
1 to 2 molecules (liquid) respectively. ’ .YoUthm changes in 
aqueous ethyl alcohol mixtures are compared with fee 
corresponding differences from fee theoretical values for 
refractive indices. ( , 

329. “A Contribution to the Study of the Constitution of 
the Methyl Pentoses. Part I. The Synthesis of an I Methyl 
Tetrose and an i-Meihyl Tetritol* By Robert Gilmour. 
:An account was given of the isolation of an Inactive 
methyl tetrose by reducing dihydr Oxyvalerolactone with 
sodium amalgam in acid solution.! The free sugar has 
been prepared, and found to be a strongly reducing pale 
yellow syrup. ^ ;r 

j Methyl ietrosaxone forms pale yellow needles, melting 
at 140—142°. Methyl tetrosepkenylbenxy Ihydraxone forms 
cbiouriess needles, melting at 99—106°. It was shown 
that the reduction of dihydroxyvalerolactone yields as fee 
main product a methyl tetritol , along wife only a small 
amount of fee tetrose. The tetrahcnsoyl derivative of 
methyl tetritol melts at 136—137°. In addition fee methyl 
tetritol has been oxidised by Fenion*s method to, fee 
methyl tetrose, which was isolated in fee /form of fee 
phenyl benzylhydrazone. / ... , 

A racemic brucine salt of fee methyltetronic add Was 
also described (m. p. 180— 181 0 ) as well as a dimethoxy- 
valerolactone (m. p. 59 -60°), Which was obtained, by 
methylating dihydroxyvalerolactone. ( 

Further, anaccount was given of a! method Which it is 
proposed i to adopt/ for fee preparation of other methyl 
tetroses, and their importance as a means of determining 
the constitution of naturally occurring methyl pentoses 
was indicated/ 


. Solubility in the Solid State of Nitrates, Sulphates, . 
and Carbonates at High Temperatures. — M. Amadori, 
— The solubility of sulphates, carbonates, and nitrates in 
fee solid state is either very small or negligible in the cases, 
of the lithium, sodium, and potassium salts., The nitrates 
crystallise with the carbonates, and wife fee sulphates in 
eutectics constituted almost exclusively Of nitrate at a 
temperature only 3 — 10° lower than feat of fee solidifica- 
tion of the nitrate. No compounds are formed either at 
fee temperature of solidification nor at a lower temperature 
between sulphate 2nd nitrate, nor between carbonate and 
nitrate . — AtH ReaU Accad , times 1 1913, xxii,, No 7. 
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NOTICES_OF BOOKS. 

A Dictionary* of Applied Chemistry, By Sir Edward 
: Thorpe, C.B., LL.D., F.R.S. Assisted by Eminent 
Contributors.. Revised and Enlarged Edition: Vol. V; 
London, New York, Bombay, and Calcutta : Longmans, 
Green, and Co. 1913 

This volume, covering Sodinm — Z, brings to an end the 
last edition o t Thorpe’s Dictionary of Applied Chemistry. 
.Zt folly .maintains the high -standard of excellence which 
the .previous volumes have reached, and contains a 
number of lengthy articles by authors of world-wide fame* 
These include, to mention only a few, articles on Spectrum 
Analysis, by Prof. E. C. C. Baly ; pn Soils, by Dr. A. D. 
Ha}l Synthetic Drugs; by, ]pr* Virgil Coblenz ; Vegeto- 
alkaloids by Prof- W. R. Dunstan; Vat Dyes,hyDr. 
EvKoechl; Water,:' by Dr. P. F. Frankland ; ; and 
OfCrpen^ hyr^r W; A; Titden. i. t 

ThePhgresslqf Scientific Chemistry in Our Own Times. 

- By Err WildiamA. Tilden, F.R.S., D,Sc.(Lond.), 
Sc.D.{Dub.), D.Sc.(Vict.), LL.D.(Birm.). Second 
; % Edition./ ! London, NewcYoriSyBambay, and Calcutta j 

< ; &mgqiaris* Greeny an&'GQj / *913* % v. ,,, k! 

The author of this bddk was confronted, with a verydiffi* 
edit task when he was called upon to deliver a short course 
of lectures to working men, and chose as his subject the 
progress of chemistry from 5837 to X897. However, he 
proved to be more than equal tb the occasion, and this 
book, baaed upon the lectures, is a triumphant witness to 
his skill' in making a highly technical and somewhat 
obscure subject clear to readers who cannot be supposed^ 
to poBseias more than a slight acquaintance with the 
elements of. chemistry. In the second edition, while the 
" matter has, been brought up to date, the general plan has 
not been la any why altered, ;4Lnd the book will give the 
Student and the general reader a clear idea of the growth 
of modern chemical theory* ■ ' “ . v • 

A Treatise QnChemistrv, By Sir Henry Roscoe, F.R.S., 
and C- ScHORLEMMER, F.R.S.'^ Volume II. ThcMa als. 

. JNew Editions. Completely Revised by the Right Hon. 

Sir HenryRoscoe and others. London Macmillan 
, ; andCp.,_fchLv ^913. \ V . ^ 

5Tni general plan and arrangement of the original edition 
of this well-known standard treatise have been preserved 
in the fifth edition, but the whole has undergone a Careful 
revision. Mr. T. V, Barker has made alterations and , 
additions in the chapter op crystallography, and Dr. 
Makower deals with recent important -researches in radios 
activity, while, other specialists have rendered assistance 
to the author; In revising and amplifying the text in 
accordanee wHk modem knowledge. ‘ /' ' „ / / 

A TexUbook ofiPhysics. By J. H, Poynting, Sc.B,, 
VFriKS., and Sir J.J;ThO*son, O.M.* M-A., F.R.S* 
Volume Iv u Pr<^ertiea of Manes'** /- Sixth. Edition. 

, London;. Charles GrifSn and Co., Ltd. 1913. ; ; 

fBndffifr ed 5 ti<^;cif ^ii treatise On pbyriW;was^ issued 
.cmiy-a'very; short time ago, and hence in the sixth edition 

ma k e any alterations. 

respects it modef teabhook-Tot students who, While 
possessing an. elementary knowledge <& /pbyrics, have not 
yet reached the stage when they can profitably attack 
advanced treatises. The text, is remaffcahly clear and the 
authors’ explanations are both lucid and graphic', r ' 

Carbon, Dioxide Snow. By T, Hale : Edw*bpS, L^RXJP.; 
F.R.S. (Edin.), HobiF.E,P*Sj London ■ : Simpkiix, 

Marshall, Hamilton, Kent, and. Co.; Ltd. 19x3. , 
.titt mdnrol this little book has done much to render the 
of carbon dioxide snow more practicable and 
’ VWf l kp has had much experience in-hsing it 


therapeutically. He describes at some length the apparatus 
employed, and points out the many advantages which the 
,snow possesses over liquid air in dermatology* He also 
discusses the results produced in the casO- of, different; 
diseases of the skin, &c., r and gives a very impartial account 
of the effects of treatment with the snow. Details of 
methods of application are included, with illustrations, and 
allusion is made to all the necessary precautions in handling 
the material and in aftet treatment. 

The Silicates in Chemistry and Commerce, f By Dr> W. 

Asch and Dr. D. Asch* Translated by r Alfred B. 

Searle,. London : Constable and :Co.^ Ltd. 1913. 
This book is based on a thesis submitted to the University 
of Gottingen, and there awarded a prize in 1903 in con- 
nection with the Benek Bequest. The thesis : :ba& been 
much enlarged by the insertion of " ad^tiond Confirmatory 
material, and , the translator has also added ^miiny s ex- 
planatory, of criiicaLootefc* The authors; heStt 
thesis with a comprehensive survey of the existiagthtouBs 
concerning the alumino-silicates* and succeeded in showing' 
that all such theories were incompatible with the fabts, 
except one, viz..'- that the alumino-silicates are complex 
acids or salts. Although objections can be brought 
forward to this view, it seemed not improbable that they 
are only apparent, and the authors claim that their hypo- 
thesis regmding the union of the atoms in the anhydrides 
of the alumino-silicates satisfactorily meets all criticisms. 
The theory of hexite and pentite rings (rings containuigsix 
or five aluminium pr silicon and oxygen atoms} is , explained, 
and its application not only to alumino-silicates but also, 
toother complex acids, e.g., rdolybdio andtungatic acids, 
is worked out in detail. The constitmioris of clays, ultra- 
marines, Portland cements, glasses, &c M are explained, oh 
the basis of the theory. The bearing of the hCxite-pentite 
theory on the question of the constitution nf the atom' and 
its extension to a stereo chemical theory are also discussed* 
and- tbe authors’ hypothesis is undoubtedly very ingenious 
and requires careful consideration. 

Carnnfj Catur*^ ^Brfcis,, -By Alfred B. SEARts* 

London t Consiabte and Co;, Ltd.- 1913.' , 

Xhis book containsan excellent account of the chemistry 
of the manulacture ot cements^ cOncreteSvand ^ricks. The 
genetic relations between these three ilassesrof btiildinc 
materials are clearly, pointed; otifc, and modem theories re- 
gaining the chemical and physical changes which occur in 
the setting, apd hsudemng of : ceihmit^ and the dVylng and 
burning ot bricks are discussed. The author** knowledge 
of the scientific aspect^ of the brick industry and the 
-questions involved iri it is unique v and he places bis W 
p.e«ence and his Wide knowledge freely at the disposal of 
bis readers. The hook is not intended for the unscientific 
man* and a good grounding in chemistry is required in 
o/der that it may be used profitably 5 it contains many' 
; suggestions as tp the directions, in udiich fruitful research 
may be undertaken. Methods .of- performing tests bn con- 
, ai ?4 a ^c?n^tS and: the making of social kinds of 
bricks are described in detail. 

T^EmpioymHtjrSodiUm Bisuiphiti in. ike PrefwaHoK 

lndTMOToS ,i ^‘ -W;# BauaM^B. V. 8m«i t 

Thi* TO, at«eI e Sas- fon ra- 

pnoted Jroo, the Indtarubbtr yettrnal loi Auenst grid 
1313- The aatbors describe ahorfly the jtest, they have 
performed with many speciqiens of rabbets prepared with 
and without sodinm bisnlphite ; these, tests shSw that on 
the whole tbe former are of shgbtly betterqnality. Hence 
the anthore consider that the.bisnlphite should be Regarded' 
as a cheap- and effective agent for preserving the pa le 
They imve observed that rnbbers pre- 
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1 ; - iwndpn K.. Lewis. " , ' * 

The November number of "the yournal of the Alchemical 
Society contains an interesting paper: which was read by 
Mdme, de Steiger at the General Meeting. The subject 
of the paper was w The Hermetic Mystery/’ and Mdme. de 
Steiger proved herself to be an able exponent of her theory 
concerning the true aims of the Royal Art of Alchemy; A 
short abstract is also given of the discussion which 
followed the paper. 

The British Umpire Universities Modem Fnglish IUus- 
, trated Dictionary. Revised under the Chief Editorship 
of Edward D. Price. London, Toronto, New York; 
The Syndicate Publishing Coj» 19*4. * _ - r ■ ' ■> \\\ : • 

This dictionary is vefy much nwre dian a mere catalogue 
S words and their meanings; anAh may saf elybeused to; 
give reliable and Up to-date information upon a great 
variety , of *■ subject Tberwmrds giv^ in ; the dictionary 
proper have been catefuWyJcbosen tot utiUty and generai 
information ; plain rules tor pronunciation are given, and 
thMefinitione are always mrecjse and perfectly cleac. In, 
addition, tbece is a lengthy arficle on the principles bf ; 

' fingl^r.Gramihir, ^nd ;Sir Arthur QiiflierrCouch -ico# * 
tributes i ^ ' Complete 

glossaries bf the terms used in certain sports have been 
compiled Lfbr-the dictionary by well-known specialists, and 
there ate also lists of synonyms, antonyms, foreign words 
and phrases; contractions and, abbreviations, famous cba- . 
racters in prose and poetry, Ac, The book ti printed in 
excellently dear type and & well bound. The illustrations 
Appear to bc its least satisfactory feature. Thus K f or ex- 
ample^ from the plateshowingdiffercnt breeds of dogs the. 
pug would seem to be about the samesixe as the collie, 
and the " np-to-date barn ” Bousci a number of cow, 

' although a barn Is correctly defined; !• * • > ’ ; ' i', \ \ 

the Freesirng point Lowering* Conductivity, and Viscosity 
of Solutions of certain Electrolytes in Water* Methyl 
r Alcohol* Ethyl Alcohol* Acetone, and Glycerol* and in 
/ Mixtures of these Solvents with one Another. By Harry 
, C. Jokes and; Collaborators. Washington, D.C. t The 
Carnegie Institution. 1913. 

In this monograph the continuation of the experiments 
which have been in progress in the Chemical Laboratory 
of the Johns Hopkins University during the last twelve 
years is described in detail* and the book may be regar ded 
as a Supplement to Ho. So of the Publications of the 
Carnegie Institution of Washington. ' Fall accounts are 
given of the experimental work which has been done by 
the various collaborators, each of whom has devoted him - 
self for periods ranging .from , one and a-half to twb add 
a-half years tp the elucidation of hue or two questions. 
The results obtained in the different series of researches 
are also discussed in relation to one another, and some 
important -general conclusions are drawn, especially as 
regards .the conductivity of' the dissolved electrolyte and 
■, the viscosity of the pure and mixed solvent. The work 
l fteta&i Arptttodlacly : ipfewitiiig series of Systematic 

■ mvestigations of the properties of solutions in glycerol. 

Tdbelle der rtichtigftm Organischen Verbindungen geordnet 

■ natch SchmtiujhmhUn. {**. Index of^the Most Important 
Organic Compounds Arranged bv Order of their Melting- 
points .By Dr. Richard Kempe. Braunschweig : , 

, ; Friedrich yiewegpnd Sohn, *973*/ ,(Mk. $.8o), ^ . ' 

, There" are some novel features: about this index which 
will commend themselves to those who are in the position 
oi fcequently wanting to identify- organic compounds as 
rapidly and easily at posstble. Tbe book contains a ;list 
off some ,2300 organic compounds of scientific dr technical 
importance arranged in order of iacf easing melting-point, 
the temperatures ranging from to 4*4igfV and it is 

claimed- that in nearly all cases a determination of the i 
melting-point will enable Mt chemist- to ascertain the 


formula of the substance under Investigation. For each 
substance the boiling-point, colour, and abbreviated con* 
stltimonal formula are tabulated ; also a reference to the 
original article in which the substance was described and . 
to Beilstein’s Tables. In cases In which different melting-. . 
points have been stated for the same compound an attempt 
has been made, to estimate the relative value of the data 
and to give the temperature which is most probably correct, 
whjje iff it is impossible to decide between two or more 
they are both given, with cross references. From this 
short description the great usefulnessofthebook will at 
once be recognised, particularly in cases in which, only 
small quantities of a substance are available for identifica- 
tion and an elementary analysis is impossible. ; v / , 


it- »; f. +V' : ■. u - 


Comptes Rtndus Hebdomaddres :des Seances de TAcademie 
^asti*cwar r “ ^X*''^QWS 5 TO?»w-> 2 : 4 ^ -X9X0« - ; 

; Alkylation ; of ; Tfatyane ; ahd ; ; Isc>ihu]one v using 
Sodamide.— A ; . Haller. — The alkylation of thujone in 
presence of sodamide stops at the disubstituted product, 
this ketone, like menthone, being incapable of trimethyla- 
iion. tike , menthone the ketone ‘ will give, a triallyl 
derivative. Although isothujone does give dimethyl and 
monoallylisothujone, ‘ft yields cbiefiy condensation pro- 
ducts. ' From these experiments it appears that ihujpne 

contains the group C HCQ C H* ^^ laothujone ; the 

g«>«p_|l_ COGHii ; V V ; 

Hydrates, of Silver Fluoride. — A. Guntz and A. A. 
Glints, jnn.— Wfaen a neutral solution containing 120 grms. 
of AgF in 100 grms. of wa ter is slowly evaporated, at 10* 
AgF,4HaO separates ont, Below 18*5° this is the only 
fluoride stable In neutral solution. When ft is strongly 
supersaturated r it may deposit cyrstals of AgF.aHaO.^ tf 
a solution containing 170 grms. AgF to 100 grms. of water 
is allowed to evaporate between i8 Q and 38° the hydrate 
AgF.aH^O separates in deliquescent crystals. After 
adding crystals of AgF.H a O to a saturated neutral sola- 
lion of AgF „ and evaporating between 26° and 36° octa- . 
hedra off AgF.H 2 0 are obtained* In the . same conditions 
at the ordinary temperature crystals of 3AgF.5H a O may 
separate. These two last hydrates are unstable and 
readily give the anhydrous fiuoride* which is also obtained 
by drying any of the preceding hydrates in facuo, over 
sulphuric acid* __ - ; . . 

, . u , No; 22, December 1, 1^13. 

This number contains no chemical matter. 

Atti delta Reale Accadmiadti Lincei. 

- ' - Vpl. xxii. [ii.}, Ho. 8,1913. ^ 

Chemical Actiont of Li^ht.— G. Ciamician and P. 
Silber.— ;Wben acetone* cyclohexanone, and its three 
methyl derivatives and . methylheptenone ate . exposad to 
light In the presence bff oxygen,: the latter attacks die. 
molecule In the same way as in the hydrolysis which, 
accompanies the process off autoxidation, except in the 
cases' of methylheptenone, which is not hydrolysed in 
light, and of acetone* With heptenone the autoxidation 
can be represented by; the following scheme . 
(CH 3 ^C.CH;CHa:CHa*c6.CHa;*> - ^ „ 

<Cfi 3 l z COH.CHOH.GH 3 .CHz.CaCH3 ; 

(OH 3 )aCOH.CO.CIIsXH a .€aCH5 . 
CH 3 .COCH 3 4 COOFLCHa.CH a ;Cp*CH 3 {ievnlinic acid). 

Formation of Compounds off Fluorides, ChOrides, 
and Carbonates of MetalA—M* Amadori.— Of the 
couples NaF— NaaCOj, KF— K a CQ 3 , NaCl— Na a COi, 
KC 1 — K a C 0 3 i only the second gives ..a 1 compound in equi- 
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molecular proportions on the solidification of the mixed 
melt. Fluorides and sulphates of both potassium and 
sodium form stable compounds in. equimolecular propor- 
tions, , and thus the formation of compounds is influenced 
both by the nature of the acid and that of the base. 
Chlorides and carbonates give no compounds but simply 
eutectics.. 


MISCELLANEOUS, 

Method of Disintegrating Metals and their Oxides 
into at- Colloidal State. — Masamichi Ktmura.— When a 
piece of nietal heated in a Bunsen burner or by an electric 
current i& suddenly introduced into water a number of fine 
! particles is produced* A few drops of distilled water were 
first examined with the ultramicroscope and found to 
contain no colloidal particles. A piece of platinum wire 
was heated to a white heat by an electric current and put 
'into the water ; this process was repeated, and a drop of 
the; water was then. examined under the microscope, when 
nurey fine particles showing the Brownian movement were 
obstived. From the investigation ofthe cataphoresis it 
was foupd that wme partu:les traveHed towards dfe 
cathode while (Abacs proceeded. In the opposite direction. 
Similar experiraentswith silver and copper gave the same 
results. — M emoirs of ike College ofScienceand Engineerings 
Kyoto Imperial University , 192$, V. t \ No, fi. 

, Lawes and' Gilbert Centenary Fund. — During the 
Christmas holidays the Lawes and .Gilbert Centenary 
Fund Committee ceased work so as not to interfere with 
the ordinary Christmas appeals ; it has now begun work 
again to collect the last £1600 needed to complete the 
scheme. *Tho object of the Centenary Fund is to build 
and equip a satisfactory laboratory for the prosecution of 
researches in agricultural chemistry, a subject largely 
founded on the experiments of Lawes, who 1 was bom just 
20a years ago, and of Gilbert, who Was bom three years 
later. ‘ These investigators founded the Rothamsted 
Experimental Station, the oldest and for many years the 
best equipped agricultural experiment station in the world. 
Rothamsted has maintained its high position in respect of 
its staff and its, field plots, but it has fallen behind in 
laboratory accommodation, and a serious effort is now 
bcmg made to remedy this defect, TheCommiUee has 
ascertained that a satisfactory laboratory can be erected 
and. equipped for. t £u 1 ooo t and it has decided to collect 
Use money, and to put up the laboratory this year in 
commemoration of the centenary of the birth of the 
founders. Its efforts have been so far successful that only 
jfxfibp is now rcquhed, Snd an urgent appeal is addressed 
to allmtarested in agricultural science to aid the Committee 
in closing the list so that the wort can be put in hand at 
an early date. ^Subscriptions should be sent fo the - 
Secretary, Rothamsted Experimental Stati on , H ar pcnden, 

Herts. • * ; v. 

Royal Society of . Arts.— The ! Swiney Prize, —The 
Si^eyPrizef or Jurisprudence has beeh awarded to Mr, 
John W. Salmond, K.C., Solicitor General for New 
Zealand, for his work “ Jurisprudence. 1 ’ The prise con- 
sists of a sum of £100 contained 4 n a silver cup of the 
same value. It was founded m 1844 under the will of 
Dr; George Swiney, a somewhat eccentric medical man, 
who left £5000 Three per Cent Consols to the Society in 
order that the prize might be awarded cm every fifth 
anniversary of his death to the .author of the best pub- 
lished work on Jurisprudence, Although the bequest was 
made to the Society of Arts alone. Dr. Swiney appointed 
as adjudicators the members of the Society and the Fellows 
of the Royal College of Physicians, An arrangement was 
made by the adjudicators that the award should be given 
^!«?ttely -for Medical and General Jurisprudence. The 
$09 wmijjde after a design prepared in 1849, for the first 


award, by Daniel Macfise, R.A., and the execution, has 
been entrusted to Messrs. Garrard. The prize has been 
awarded on 1 thirteen previous occasions, among the 
recipients beingSir Henry Sumner Maine, K.C.B., D.C.L., 
for his “Ancient £aw” ; The Rt. Hon. Sir Robert Joseph 
Phillixnore, D.C.L., for his “ Commentaries: on Inter- 
national Law”; Thomas Erskine Holland, D.C.L., for 
his “Elements of Jurisprudence”; and Sir Frederick 
Pollock, Bart., and Professor F. W. Maitland, for their 
“ History of English Law before Edward the First, * It 
may be mentioned that in addition to this bequest to the . 
Royal Society of Arts, Dr,. Swiney also left a simitar sum 
of £5000 to the Trustees of the British Museum for the 
establishment of a lectureship in geology.; 

New Catalogue. — Messrs. Crosby Lockwqpd and 
Son (y, Stationers* Hall Court* Ludgate Hill, ‘ and/5, 
Broadway, Westminster), have recently Issued -a pewH 
catalogue of the Scientific, Technical, and Industrial 
books published by them. The cataloghe,which is wefl 
illustrated, contains extracts from some book rev!ews, and 
Messrs. Crosby Lockwood and Son will be pleased to 
send it post free to any readers of the Chemical Newjs 
who may desire rt. 

Literary Intelligence.— Messrs. J. and A. Churchill 
have just ready for publication Volume VIII. of the new 
edition of “Allen’s Commercial Organic Analysis.” This 
volume has been re-written under the editorship of Mr.. 
W. A. Davis, B.Sc., and Mr. S. S. Sadtler, S.B. The 
Subjects and authors are as follows : — “ Enzymes, Proteins 
of Plants,” by E, Frankland Armstrong; “ The Proteins; 
and Albuminoid Substances, - Digestion Products of the 
Proteins,” by S. B. Schryyer; “Proteins of Milk,” by 
L. L. Van Slyke ; “Milk,” by H. Leffmann ; “Milk 
Products,” by C. Revis and E. R. Bolton; “Meat and 
Meat Products,” by W. D. Richardson ; “ Haemoglobin 
and its Derivatives,” by J. A. Gardner and G. A.Buck- 
master ; tf Albuminoids or Scleroprotein8, ,r by J. Alexander!; ’ 
“ Fibroids,” by W. P. Dreaper, It wilt be "observed that 
each contribution is dealt With by an expert in his 
'department;:; 7 1 ;■ *'r 
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The solidifying and melting-point of 

MUTTON TALLOW AND ITS FATTY ACIDS. 
By ROBERT MELDRUM. / 


used as applied to tallow. 4t will de noted that beef 
tallow behaves the same as mutton 

1 L Tallow. > Fatty adds. , 


, ’ ' °c. ?C: 1 

Solidifying-point + rise .. ...... o*8 0*4 

Rise, .. .. .. .. .. 2*a 

.Melting-point .. .. .. .. .. ,0*7 0*4 

Difference between solidifying-point 
land melting-point . . . z*2 0*4 

Difference between lowest T° fat 
cooled and melting-point . . . . 2*0 o*8 


The following investigation was undertaken to ascertain 
„ the relationship between the melting, point and. solidifying- 
' point of mutton tallow and its fatty acids. The thenno- 
. meter bnib method was used for melting-point, and the 
solidifying-point by Dalican’s methods bathmetoods having' 
- been previously investigated by the author{CB£ at. ’NEws.y^ 
cviii., No. 2813). ~ All the readings are degxeesCentigiade. i 
The, talipws are fifle Australian mutton tallows* ; ’',?,* 

' „ Sample I.r^Cpntains:0;84 jpo^nt^Free Fa^yAcid^p * , j 
' -v Solidifying- ' ", *"► ^ vj vV' Difference Difl5ateace ' 

%'■< ' V; pb^SW 11 MeUmg- between s.-p. between zero - 

'V'Xte'. v £?', , ;,pW ah,.'’!* andm.^i . " andm.-p. - " 

SK« r ’ 4‘3 4®’A ‘ •; ; "8*5 \ v «.’* 

’ ' 40*4 - 1 4 & 2 ? \ 7*8 ro'9 , ; 

4»H - ' >4?4. ' 4&'4 ^ t. ’8*0' ” I3‘4 \ 

40*6 ,'ya ' ,48*3 . , • 1 . 7*7 12*9' 

Fatty Acids (20*19 per cent KHO to Neutralise). 

y •, i 43 ; ,x * vi ‘ 46*8 ' y vy - . sr8 . ■■■* 

431*4 /■ ra 46*8 . ■ rr4-'; ; - 2*6 ■ " 

-■ T ’* 45*4, , | " v vz r , 47*0, *■„' i ’& :> 2*8 - 7 

‘.V 45*5 '■ : i*3 •, ’ 46*9 1*4 2*6 


Sample II. — ContainsFree Fatty Acids, 1*13 per cent. 



4-8, 

** 48 4 - 

7*2 

12*0 


5-0 

48-0 

,5*4 

, M*4 

* 4**4 

3-8 

48-4 

7*o 

to*8 

' Fatty Acids (20*19 per cent KHO to Neutrafise). 

47*2 

1*2 

476 

0*4 

1*6 

. 47*2 

1*0 

47 '8 

06 

1*6 

47? 

ro 

47-8 

0*2 

1*2 " 

Sample 111 .- 

-Contains Free Fatty Acids 0*84 per cent. 

44*° 

4*4 

50*0 

6*o 

io*4 

44*4 

.5** 

50*0 

5*6 

xo*7 

; ' 44*3 

4*7 

50*6 

6*3 

. iro , 

44*8 


5°3 

V5 

10*9 

Fatty Acids (20' 

79 per cent KHO to Neutralise}. 

.,«*? : - 

1*2 

49"8 • 

o*6 

rS 

■ 49’3 . 1 - 

: ~v i • • 

30 ; 0 . 

o*7 

r*8 

49 6..-; 

1*6 

5o w o , 

^*4 

2*0 

' 49’5 

*0=9*;/ 

; 49*S : 

a*3 

; / r*3 .* 

Sample W^feorits 

tins Free Fatty 

Acids 

0*43peroent 
v S n*6 

■■ 4**? ‘ L 

■'4*2 ; ■ 

; 49*0 

7*4 

4*7 

3 * 

.4^3 

6*6 

9*7 . 

- :48*4 ’ ■ 

5*2 

48*6 

' 6*2 

U*4 

Sample V. 

—Beef Tallow Contai ns 

Free Fatty 


Acids 0*43. 



37*2 ■ - , : 

3*4 

46-6 . 

9*4 

. ’ 13*8 

f 37 rS * 


46-3 

,6*5 

, 12*1:. 

37*2 

3*6; 

46-4 . 

9*2 

: 12*8 

Fatty Acids (19*48 per cent KHpib Neutralise}^ 

42*8' 

0*4 

43 - . 8 - 

' I 'O’ 


" 42*7 

h'3 

. 44'0 ' - .. 

. **3 

1*6 

427 

o*5 

43-8 1 -'. 

. o*g 

’ ; *% ■ 


The following table Shows the variations In readings on 
all, the samples, indicating the limits-of accuracy of methods 


The fatty adds, therefore, yield more constant results 
than the tallows*, the latter yielding errors of 50 'per cent 
to 300 per cent greater than toe acids , It is clear some 
erratic conditions are present during toe setting of tallow, ; 
Such : a large variation in the rise i shows . this more 
prominently. .*■ , 7C , , 7 , ,- h ^ _ > 1 ;,*^v J 

Variation i* Solidifying-point ofTaUouSa 
'[ This variation in solidifying-point was further investo 
gated. A sample of tallow was selected and melted down 
in test-tube atfidfC.* fixed in apparatus, and 

copied by stirring to 42® C., when thermometer was fixed 
in centre, inch from bottom, and allowed to cool. \ 

Thermometer felt to.. 41*7 39*7 39*8 39*3 39*6 

- / Thermometer, rose to 42-3 41*7 41*7 42*1 42*1 
Rise ,. o*6 2*0 2*8 a*5 

Twenty-four hours after another five tests gave — 

Thermometer fell to,. 37*5, 37' s 39 * 387 38*8 

Thermometer rose to 40*3 4r*i 41*0 40 8 41*4 

Rise »; ,, ' 2*8 3*3 . 1*9 ark, a*6 

Variation in rise .. ... 27 L 

Variation in zero . . .. 4^2. 

Variation in soUdrfying-point . ^ a*o . - 

Average rise,., vm ... -2*2 

% - Average solidifying- point, .. 4^*4 

The fluctuation in toe solidlfying-point in the above ten 
tests is 2*5 times greater than that recorded in toe forma: 
series of tests. It wiW be noted toe zero to which toe. 
temperature falls before rising shows toe greatest variation, 
and it appears it is this factor which governs constancy in 
the solidify ing-point and the “rise.”' The “ zero* is ap- 
parently raised or towered by toe stirring* rate of cooling, 
or other thermal conditions. The folio vnng tests show 
this more clearly. Melted at 6o°, cooled by stirring to the 
indicated temperature, then fixed thermometer. ' V ■ s 

Cooled to .. .» .. 50 45 40 38 38*2 

Thermometer fell to.. 37*4 37*6 37*8 387 36*2 

Thermometer rose to 39*3 39*9 40*3 41*9 40*6 

Rise .. +• vg 2*3- 3*j5 . 3^3— 4*4 

Variation in rise . . . . .. 2*5 

/ Variation in zero , . * . \ . j , 2:5 

; Variation in solidify tng-potnt Vs , 

Average rise.. .. .. : ^*8 ’* 

Average solidifying-pomt .. 40*4 

The tests show that both the setting-point and “rise” 
increase with the speed of cooling. • Theory, therefore, 
would require that the more rapid a tallow is cooled by 
means of cold water-baths or cold air, the .“rise” and 
solidify ing-point must increase ; arid, on ' the otoer hand, 
by very slow cooling in warm airor warm water -baths, 'the 
“rise” ought to be: eliminated and the sofidifying-point 
increased. r Such is. not the case is seen from thef ollowing 
: experiments:-^ - • 

1. Melted tallow at 6o° in test-tube, cooled to 50° by 
stirring, then fixed in apparatas filled with water at 15°. 
A rapid and continuous fall takes place, hut no <c rise ” or 
stationary-point was observed. This was repeated with 
same result. Theory would require tost the latent heat of 
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Solidifying and Melting-point of Mutton Tallow, &c. 


crystallisation amounting to 4*4° ought to produce a 
rt .riSe * or a 41 zero M point. _ 

a. Melted at 6o° in test-tube, cooled by stirring to 30*, 
placed in apparatus with water at 50°, and fixed thermo- 
meter. One hour in cooling and rising. , Thermometer 
fell to 43*35 rose to 43*3. Rise«t°. Here there is a 
tendency to eliminate the rise ” by slow cooling with 
.high- solidifying-point, which agrees with theory. 

3, 500 grrhsT melted in beaker at 6o°, cooled to 50° by 
stirring, and thermometer fixed In centre, 1" from bottom, 
and wowed to cool in air at, 15°. At 30*8° is quite fluid 
and transparent, with' a layer of solid fat on bottom 
i inch thick; Thermometer falls to 39*8° ; rose to 44*0, 
Rise 4*3°. Here the solidifying-point is at maximum 
wjitti a maximum M rise.”- ... ^ 

:: 4^ sootgrras. as above but cooled to 4*° by Stirring. 
Thermometer fell *0 40*8*; rose to 45-3. Rise«4*4 c * 
It is seen that by varying the conditions of coolmg. by 
Using any qold water andhot water jackets, and by using 
large volumes of tallow, the solidifying varies by 5 *9°. and 
the 44 rise ^ by 4-4°. There , is no doubt that the setting- 
nointis affected by stirring, as when stirred the mass 



A most interesting and important point is that the 
higher the soUdifying-point the more closely does it 

Jl — — ■■ ft nU’.tlnn'I A. O m 


of 3*2® between melting-point and solidifying-point. :A 
great deal of obscurity still persists in chemical and 
technical literature as regards the change in molecular 
Structure resulting from heating fats, and particularly 
tallowy at temperatures greatly in excess of the fusing-poin t J 
Thus Allen states in ,h|s well-known work (vd. fi., p. 21) : 

It ha| been Observed that many of the, fats solid at 
ordinary temperatures have at leasttwo distinct melting- 
points^ Thus fee ordinary tallow of commerce previously 
melted, at a; temperature considerably above its fusing- 
point tows fusion of .95° to 96° F. If carefully lemeUed 
at that temperature, cooled, and melting point taken again, 
it will sometimes be found nearly 20° above the former.” 
Again, be states (yol. p. 22) In fatty acids there 
oftenisa difference Of 3 0 1*04° C. between the two point a, 
between- incipient - and perfect" fusion.” These opinions 
are still very prevalent amongst technical chemists and 
analysts. So far as the author 1 * experience and observa- 
tions are concerned with several hundred samples, of 
tallow, , no variation in /melting-point has . been, observed 
due to temperature of melt or period of/ heating.. The 
cause la more likely variations in the melting-point 
method used. So far / as the theimometet bulb method 
is concerned, /as applied . to tallows and their, fatty 
adds, the. results are f airly constant within 0*7° ..and 
q*4° respectively, whatever the* heat treatment may be up 
to zoo* C. The variation in racking-point due to thickness 
of coating of fat on bulb i» as follows ;— Very thin, 49 *9° ; 
thick, 48 ‘4*4 difference, t‘5 9 . Extra thin films bn. bulb' 
Wanld mcrease the apparent melting-point considerably, as 
only a trace of fat would flow to form , a drop. The fol- 
lowfegia a recorded the melting-point of this tailowby 
various m^hods * yi; , ; " * y / 

'//' , Melting-Point of Tallow by Various Methods. . 

Thermometer bulb/ 4&6 . 48*0 40 ~ 48*4 

Capillary tube ;. / ■.* 48*5 r 4 fcs. /' 49*0 * 
-Test-tube. .. , 5&S -/ < 

To ascertain what; actually takes place during the 
melting and solidifying of thefet a tes£-tubey 7”x 1", half 
,fnU of the solidified tallow which, bad been , cooled for 
several boors, was surrounded .with water-jacket and heated 
<^**-tmteof ,o’5* per minute during the stirring of both 
•|tmd mmm'iu jacket. ■/ 


45° C. Opaque soft paste which can be stirred. 

48 Opaque thick liquid, easily stirred, 

49*3 - Opaque limpid liquid. 

50*0 / A trace of opacity present, limpid. 

50*5 Free from opacity, quite transparent. 

50*0 Regains trace of opacity. 

49*3 Opacity increased. 

48*0 Opacity increased and thickness. 

46*0 Very thick and white, semi-liquid. , 

44*5 - Ceased to stir due to thickness ; fixed thermo- 
meter ; rise commences, 

457 Thermometer rose ; tallow hard. Rise, i*2°- 

It will be observed . the tallow only completely clarifies 
at 50’5 ff , and with a drop of 0*5° the opacity reappears. It 
would therefore appear that the true melting point of the 
tallow is 50* 5°, or nearly a° higher than the thermometer 
bulb method, . This question of incipient and complete 
fusion or the declaration of two melting-points cannpt be 
maintained, or if admitted there must be present riot two 
but several fusing-points. The actual melting-point must 
he that at which all trace of opacity disappears and re- 
forms. It appears to the author that the test-tube; method 
of determining melting-points is a very accurate one, as 
the conditions are under perfect Control, and the melting- 
. point based on complete clarification is well defined, and 
can be confirmed by cooling half a degree. Another : im- 
portant factor is that the fat is obtained in a fluid state, 
and its viscosity, opacity, and/ gravity, and other ‘physical 
properties can be determined at a few points higher or 
lower than the point of clarification. ! / >, 

The above experiment /shows thete r is absolute agree- 
ment between the point at which solidification commences 
and the actual melting-point— 50*5° C. '? This relationship 
between the opacity point and the determined melting- 
point is a very important one, and is accountable for 
numerous discrepancies in published melting-points^ The 
following experiment indicates this re}ationship, whiCh 
likely holds good for nearly all fats, waxes, add organic, 
compounds. Spermaceti having a melting-point by 
thermometer bulb method 9f , -45^' anil a -solidifying- 
point 1 of 457 0 ; : C, with no rise-*! 1 when maintained at 
45° C. for one hour is .fluid hud strongly bpaquejat 
457° C. becomes transparent and free ffcomppacify ; copied 
to 45*5° c * opacity reappears. So far as this ^est goep tbe 
opacity point is the true melting and solidifying point. 
To explain, -therefore, why tallow and many other solid 
fats Will only solidify several degrees below their opacity 
point requires further explanation,. . J .V- . 

Chemical aftd Physical Cltanges of Tallow due to Heating. 

So far as the author is concerned all the available evi- 
dence supports/ the feet that heating for more or less 
prolonged 'periods greatly in excess of the melting paint 
has no J disturbing influence on the constancy of either 
point. The same holds good for rapid and slow cooling, 
for repeated heating and. cooling., If this was not so, wide 
variations jnthe melting point would result. The fluctua- 
tions. in the solidifying-point, therefore, must be due to 
causes other than these. The changes in molecular state, 
or chemical constitution, if taking place at all, must 
happen during the Cooling down process or the change 
must take place at. the “zero” point. The chemical 
Change, if present, may result in a combination of the 
solid and liquid glycerides, or the solid glycerides may 
undergo partial hydrolysis into mono- and di-stearins. 
The mechanism of this hypothetical chemical change may 
be further extended without limit. Chittenden and 
Smith {Journ. Chem. Sdc », xlviii,, 508) have recorded 
; stable mixtures of di- and tri-palmitin. It is therefore 
probable, that many double compounds may result of the 
solid and liquid glycerides by thermal conditions, resulting 
in a low variable solidifying-point with fluctuating 44 rises* 

The most generally accepted theory as to the melting 
.and solidifying-points of tallow and other fats varying 
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&m» ^ isjsbmerisra- Tffctearin exists in three The difference between the lowest temperature to Which 

isomeric modifications. The theory is as follows a tallow falls daring solidification or its “zero” and its. 
a. Produced by heating, tristearin to 74°. Solidifies at melting-point is apparently a constant approximating 12° 
5 r 7^ melts 52°. or 33^ and in the fatty acids is between 2 0 to 4 0 , as w*U 

£. Prodaced by heating a variety to 52 0 until it solidifies. k® 86611 * tom & 6 following _ 


Melting-point,, 64*2; 

y. -Produced by heating a to 65° or by crystallising 
stearin from ether. Solidifying-point, 63° €. ; 

‘ mehing-point, 697°. 

If the abnormal behaviour of tallow in solidifying is due 
' to this or similar Isomeric changes, or to the formation of 
double compounds, we would expect that by diluting the 
tallow with a chemically neutral solvent like mineral Oil 
, the “rise” resulting from the liberation of heat whuld 
^ decrease with dilution, and erratic ratios between melting- ; 
: point and solidifymgrpomt wbuMvxesult. AlsOthat&orhe 
erratic changes would take place by dilntion with a fiaid 


be seen from the following : — 


Tallows, 


Melting-point 
Zero .. 
Difference . • 


Melting-point 
\Ztto v ./* 
Difference, .. 


Fatly Aeids. 

47’0. 47*8 JomJ ; 

; 44 + 2 ’ : r r 4§ p; ^'^48‘p: «■ 

--.'Wo- - 


>, 1 ^ . 1 _ 1 nnihf. 1 >- f s' 


t; 


* 

, 4 %'^ 

39*2 

365 

. 34’4 


PASSIVITY.* . 

By GERHARD C. SCHMIDT. 
■ (Concluded from p.40), 


' e -50 50 427 34'4 4*4 ‘^3; 6. Prooj that a Metal isrenderedActiveby Diffusion o * 

7 . ./ - - ; ,-:! *'r ,sv ' ' ' . Hydrogen tpks,~-tJron. , 1'* 

Solidifying* i 4 $Mth,g*unjsot Mixtures TMfomMd & oiiet t0 ***** ,*** int a tie active coaditkm 

<’ ;/ - - UM * - vj, , ; \ - hjrdiffuskm of hydrogen, advantage was taken- of the . 

r too o ^48 ‘o /,/4i*g , 42 ' discovery of Grave (/oc. $*V.,p.57Q)that whenhydrogen 

; , . 4*t6 4V ' V * is liberated at v one side of a piece of iron foil/it rapmly 

' bo 20 46 7 .. : 401 3.8 0 6 diffuses through and alters the e.m.f. . The arrangement 

70 . 3 d 4b'p;. 39* 2 i 4* 2 : 6 8 of the apparatus was as follows a and b are two glass 

" V (Averageoffpur tests for each mixture). troughs; one side of each having been removed and 

' replaced by a thin, sheet of iron, Pe. p is a platinum 

It inconclusive dilution does not affect the “nfe” nor cathode connected with two accumulators. The iron is 
the " ratio 'between melting- and solidifying- point. It is earthed. The two troughs are filled with dilu te potassium 
difficult to reconcile these results with the isomeric theory V ; .. ’ , T , ' " 

or chemical theory. Perhaps: the data is insufficient for, . 1 , ' / ’ ' ' 

the formulation of any sound hypothesis, but , in the course . , ' , . - 

of these and similar researches the author has beeastrongly . $/- : -V . V 

impressed with the dynamic factor in crystallisation. The ; •Jfej — ~ " _ ; 

amount crystallised per unit of time in unit mass must ~ ^ \ V 

affect more or less the uniformity in the rise ^ and ; V, ■- f y\ ■ 4 ' 

solidifying-poirit* The dynamic phase therefore as applied / 

to tripalmitin, tristeariff, and other glycetides may be that f .1. • / h\: f 

the speed of crystallisation js slow at, the melting-point, i ft* ' : 'l 

and increases to maximum at x degrees lower. . This Jrfg ' J„ Fe P * - , 

, thebfy would explidp the opacity point, and would indicate ; . „ 

that point as the free solidifying and melting-point. "The ^ :r L | ; X " 

j^ee wc^ld then ti^ee tpgefhm- ; : j \ 

;;■* .r'SOy . ■ ,:■ ' t ; - ; . \ 1 ‘ " t . Ijt 1 . ;■ '/; ; ; 

; j There is a close rdaliohship between the melting-point ; IG *, x ; - , ,, 

amas. tnu&* 9 V' ^ normal electrode. The p*d. between the Iron and. the 


Fid. %. t 


Melting-point, tallows v 
Melting-point, adds / . 
Sdidifying-point, acids 


48*2 48*0 
47‘° 47^ 
. 43;4 47' 2 


normal electrode; The p*d. between the Iron and the 
normal electrode is measured , by , means of a sensitive 
Dolezalek electrometer, E. The alkali tedders ffie metal 
passive, and it , anticipated that when hydrogen is 

liberated ©none side of the iron the gas Will pass through 

bv diffrfsirm on<? TPn/)«v fh« 


the nature of these points and mote extensive data, there 
is indications that these differences would be reduced tq a 


ana o indicate the moment when the liberation." of these 


small constant and the “titre” of acids determin^ gases began. The rapidity with which the hydrogen acts 
directly from melting-point of tallow. It is interesting, to ^ ’ .. ^ ■■ 

StS ta “* I kSs- SS ?33R %st?s*sz 


^Experimental Part by W* Rather r.) „ 
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ie remarkable. The commencement of its evolution is 
followed almost instantly by alteration of e.m.f. on the 
r other side. . 

The investigations did not, however, lead to conclusive 
results ; the iron remained active under all .circumstances. 
The probable reason is that the amount of hydrogen 
which pusses through is too small to counteract the pas- 
sivating action of the potassium hydroxide. The solution 
in the trough a was therefore replaced by another 
electrolyte,, chromic acid. The latter is a strong oxidising 
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and passivating agent as well as an acid. . If the hydrogen 
theory is Correct and the iron is Highly charged with 
_ hydrogen, it ought to be possible so to oppose the two 
properties of chromic acid that one of them prevails. 
Preliminary investigations showed that in chromic acid 
: any potential through a wide range can he; imparted to 
iron. The more concentrated the solution the' more 
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positive (more noble) is the potential ; the more dilute the 
solution the less noble is the potential. If an acid is 
chosen the concentration and oxidising power of which is 
just sufficient to render the iron passive, it should he possible 
to. render the metal active by hydrogen reaching it W. 
■ diffusion. .The' result of such an investigation istrepfe- 
. rented in Fig. 3,. which shows that the iron is at first 
passive, but the moment that hydrogen begins to be 
^ JSbeeaMbeid (at h) the potential falls very rapidly arid the 


metal becomes active. If the evolution of hydrogen Is 
now interrupted (in the second figure b) the metal remains 
active and dissolves with evolution of hydrogen, 

Quantitative investigations showed that, more iron is. 
dissolved than corresponds with Faraday’s law. This is 
not surprising, since iron not only goes into solution 
according to the law in Question, but is also acted upon 
directly by chromic acid. This behaviour ip analogous to 
that of a 2tnc electrode in sulphuric acid ; more cine Is 
dissolved than corresponds with Faraday’s law unless the 
metal is protected by amalgamation againSt tbe direct 
attack of the acid. . ;* . 

These results, in combination with the above theoretical 
considerations, are practically conclusive in favour pf the, 
hydrogen theory. On the basis of the. Oxidetneory^ 
however, it might be supposed that? the % #etal un^er the; 
action of the acid becomes 
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,,Eig* 4, 

which is reduced by the hydrogen so that the electrode 
[ again becomes; active. - To -this it might be objected that 
passive iron remains quite bright in chromic acid. 
Farther, if a layer of oxide is formed at first there would 
appear to be no reason : why this process should not 
continue, This, however, is not the cash, since, as was 
shown above, when the metal is activated by means of 
hydrogen it continues active /even when the evolution of 
hydrogen is interrupted. . The latter fact can readily be 
accounted lor on the 'hydrogen theory as follows 
When iron is in process of being, dissolved and is pas- 
sivated at certain points by the chromic acid, local 
currents are immediately set up and the, passive regions 
again become active under the influence of the liberated 
hydrogen* : , 1 j 

Moreover, according to the oxide theory, iron in 
chromic acid should be rendered active, by rupture of the: 
Surface film by scratching,^ which is not the case. Further, 
an oxide of definite composition; such as is presumably' 
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postulated in tins ease, should show a definite potential, 
whilst it was found that iron in chromic acid shows all 
possible potentials, depending on the concentration of the 
. acid.' • .-'7 : , , 

All these results and arguments constitute so powerful 
support to the hydrogen theory as to put its validity 
practically beyond question, more particularly as the most 
delicate methods have failed to detect a trace of the 
hypothetical oxide. 

7* Chromium, 

The successful results obtained in the activation of 
passive iron by diffusing hydrogen induced me to make 
analogous experiments with chromium. The metal was 
electrolytically deposited on thin sheets of iron or steel. 
After about fourteen days the initially active metal became 


evolution of hydrogen, and it continued active wfaeii to 
cathodic polarisation- was Interrupted. Of the other 
experiment which gave analogous results, only one is 
quoted, as it shows the rapidity of action of the hydrogen. 

- T , Table II. 

{Chromium deposited on a Steel Foil o-o8 mm. thick. 
Electrolyte o-i/N H 2 S 0 4 ). 





Potential. 

, ■*- o’ 1976 
— 0*2233 
-0*2486 
-0*5310 
4ili „ ^0*5310/ 
■' 7 : t ‘ -0*5246 

7~ ; '.'.V' •T0*5ifa ; ; 


Evolution of Gas. 
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- '6 • 

6*5 
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* 
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Hydrogen 


/The '-results: sup represented m *,5. The electrode 
„^aS passive i With** 1 baffafalqate of the com- 

menceraent of the evoltitic® of . hydrogen ft became active 
and began to dissolve with rapid evolution of gas. The 
dissolution continued after; interruption of tfae cathodic 
polarisation till all the t&rQmmmba^ 

'■’* *** , J Conclusion* ' ’■* 

In the foregoing a secies of observations have been 
described which in our opinion cannot be explained on the 
oxide theory, but are in best accord with the hydrogen 
theory. The views of the author bn the phenomenon 
of passivity have already being briefly described by Grave. 
Just as water or other liquids do not boil, even when their 
Vapour pressure is equal to that Of the superincumbent 
pressure, unless a catalyst such a$ air is present, so the 
metals which can be passivated dissolve rapidly only m 
the presence of } ,a; catalyst; Tbe most important of such 
catalysts is hydrogen^ since it is dissolved readily and in 
large amounts by metals. Whether other gasesare also 
cataJytieaUy active Cannot at present be stated, since they 
are Only absorbed to a very small extent by metals. Just 
as relatively small amounts of air initiate rapid evaporation 
in large quantities of liquid, so a small quantity of hydrogen 
can activate large atnonnts of Iron, nickel, and chromium. 
It might be supposed that the hydrogen, like air in the 
case of : boiling, forms a nucleus round which the ions of 
metal collect. Further investigation must decide whether 
this hypothesis is ip accord with the facts. ' 


i2 mins. 


passive —probably owing to gradual loss of hydrogen. The 
experiments were made as described above. The results 
are given m the accompanying table and are represented 
graphically in Fig, 4. t ;.," 

•' •*, V Table, I;„ V; . , 

{Chromium deposited on Steel and allowed to stand 
Fourteen Pays in o*i/N Sulphuric Acid exposed to 
i ) 1 7 tire Air). * ' , ^ 7- / _ , ^ ^ J , 7 

7 ; ; 7 ' 1 . ftFotetitiai;'" > v’ _ . * Tito. ■<: - 1 ’ Evolution: of Gar. \ - ; 

7 7' 7 ‘ ’‘^0336 ’ r V. w 4 j 4 „/ - 

-'.01:0262 V ■ , 4 / . ' J . 

-0*30501 , " ' 6 7 /Hydrogen : 

'■ ^ -0*2909 * 7 / 77 '.' ; 1 , « . ; 7 : ■{ 

-0*2321 . 9 1 \ -7 - 

’ 7 , t 0*2174 . 1 l ' 11 7 . 77 . „ 

7~ : *^0*43*0 1 12 . ■ . j 

7 /' 1 ' -0*4530. * 13 : ,.i\„ i ■ . ' 

■.v. 1 :■ -0*4780 ^14 _ * ' '■ *» _ . 

The chromium electrode was at tot passive. Under 
the, influence of the diffusing hydrogen the, potential fell 
at tot rapidly, then more gradually tin it reached a value 
of -0*2174 volt and finally feH; within a minute io 


by the fast that it bega n to dissolve witha vigorous 


/Hydrogen 


THE SCIENTIFIC WEEK: 

(From Our Qiutn Paris Correspondent), 

The Progress of the Electro-Metallurgical , 

' ' •' :i ', INDUSTRY; ; '* V ‘ 1 \ 

Some very interesting facts with regard to the progress 
of 7 modern science in ^electro-chemistry; and electro- 
raetallnrgybave Just been cstabtisbed M M^ ^all^ to dear . 
President of the Society of Civil Ehgtneto^ Theis^ tw 6 
forces have been recently placed at the disposal of technical 
labour at a price hitherto unknown for metals or alloys 
to demands for which increase day by day. M. Gall, on ■ 1 
taking to Chair at the ; recent Meeting of Civil 
Engineers, reviewed the principal industries,; electro-, 
chemistry and electro-metallurgy. He drew attention 
to the remarkable development of these two scientific 
discoveries during the last' thirty years. The electrolytic . 
refining pf copper only produced at first 20 tons 
of electroly tic-copper per day ; that is^.toaay, 4 per cent : 
on the total consumption,” In 19 ia, thirty-eight factories 
refined 469,000 tons of copper, representing 55 per cent on 
the entire production, . “ J, B. Dumas^ said M. Gall, 
u has preserved for us to souvenir {m.an anecdote of 
Faraday) of the. emotion- felt by that great Professor of 
Chemistry when he saw the first globule Of alkaline metal 
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Absorption of Gases by Celluloid. 


1 Chemiclaa News, 
1 Jan. 30, 1914 „ 


MW,' by the influence of the pile that the baud of man 
£m ever -isolated.” “Experience caprtale/’ is die title 
by Davy to this experiment on the register preserved 
IT^e Roya? Society. The fabrication of soda since 
these researches has developed considerably. As to 

Sinta"^eredby ? enr1 Sainte-Claire Derille, the 

entire production is more than 50,000 a yeat, ana the P 
diction in France alone is more than is»ooo tons. The 
nses of the electric furnace are numerous. Ferro- 
silicon'” and the « ferro-chromium ” are manufactured by 
'miliionB Of tons* The production of electric steel is more 
. than 120,000 tons a year. Lastly* carbide of calcium 1 is an 
important production of the electnc furnace. the 

-whole world tbe*eare more than 300,000 tonsof carbide 
Of caiMm manufactured yearly, and out of that France 
manufactures #, 000 tons., , A recent and very important 
•*w>S&p oCthe electric; furnace is 4|he production of 
‘3SSnous manure*4irawnfrom atmospheric 
. - v^SoolmB . pointed out' ' that lie 4 increase in. the white 
:mtesent#s S #gmehtatipn rif ^n3r,,.nw|MarS^oatv 

products. torn 

thirds of the corn necessary fonts cpnsumption)cooldin. 
b crease tteStfartion ^doo^dpb.tohs, by using 'wtootinm 

e^sft^ordinr to -som^ i^vear 
ituo and to otfeersm the year: so#* The production 
direct of : nitrates is to-dayaii accomplished fact. ■ At the 
nrcaent mornent 160,000 tons of calcium cyanamtde are 
manufactured, which corresponds to 30.000 tons of 
nitrogen. Other methods furnish about 160,000 *onsol 
nitrate of lime, and this is only the commencement, tot 
the Whole Of France the statistics yajue the force of 
industrial motors at 3>M^ooo horse-power, and of those 
of railways and tramways at 50,309,000 horse-power, we 
arrive thus at a necessary force of 50 milliards, _70o 
hnflidhs qf horse-power bourse .Thu byte electric force 
of Francels, according to M. Gall, equal to a tenth of 
# this amount. It could immediately be increased 50 per 
by the Utilisation of two , electromotive forces, 
> that of the Rhone Wad that of the Durance; Ttoutito* 
Hon of each of these forces corresponds to the discovery 
of coal-beds producing, one 5,800,006 tons, the other 
86,000 tons of cbalayear; 

'/ To Receive theSignaes of* the T.S.F.V-; - 

- H. Bigoardan, astronomer of the "Qteeryatmre,” pre- 
, sented to' the; Acadenf? - a- paper from Mlf- Taulejgne, 
Dncretet, W .» hew system for regpel^mepn a 

Morse-receiver wmeTesa telegraphy agnate* ^ftch are 
generaHy transmitted hy telephone. This method com” 
prises a Hdetectoc electrolyt^ue a reglage, combined 
wfthtiie Use of a ra^eOe^a^ ***** 

aroerimentists have been able tp register signals at a 

535 ^ef J* 

; ^ jpetres lphg» ; JMd to '"a' Mgh t of ta metres from the 

ffiroohd: v " **- Tri 1 .• ■ \ \ V V' ' : ’' r ' * 


A- Action of Aflte&w; SotoMtes on :A«ty|en.fc. Aciifls, 
Voi&tfurir Bther Silts. -E. taMb?«;r-U«a*i»l atkalr— 

; ifr*?? w»p w ** , *S ;**jp*? ' 

%.* ft-mlfthocin’ :e. ■ Sbdiom<ji*alpbite 
' a^^m'm^byi'die^lptopioiateto.gtve the cinnamate 

thephenylpro 

-pkSm it v ? j‘ a^lptoiMite tif aodfaia. Mstayl amyl- 
’jwwsionate fixes 'a wbJeraflfes of sodiam disolpbite 
vrith formation of the ssttbiMK disoiphonlc derivative, 
•’ CsHii-CaHitSOsNayr-C^GH^ , Thus it ie possibie to 
attach x or 2 molecules , qf an alkaline disulpbite to the 
salts and ether salts of acetylenic acids of general formula 
R— C=EC— COaBT* In the first case the product is the 
alkaline salt of a monosulphonic acid with an ethylene 
bond ; and in the second case, the alkaline salt of a 
saturated disulphonic acid.— Bull. Soc * Chim, de France, 

<■' Vj *' v: ; 


PROCEEDINGS OF SOCIETIES. . 

f . CHEMICAL SOCIETY.^ . ' r 

Ordinary Meeting, DecemberiUhyigi^. 

Prof. W. H, Perkin, LL.D;, F.R.S., President, in the 
- ” Chair. - ' ; ' - ^ 

Reference was made to the death, on December 4, 1913, 
of Mr 5 . Christer Peter Sandberg, of Westminster* who was 
elected a Fellow on March 3, 1870^ ; . , w 1 , 

Messrs. H. F. Tayler, A. O. Blackhurst, V. Lefebare, - 
C. J. Dickenson Gair were formally admitted 4 Fellows of ; 
lie Chemical Society. ( ... 

, -“Certificates were ‘ read forf the tinmi in* fdvhuryb^^ 
Messrs. Etheibert WiUiam Blair. BiRc., "TOfc PhnUtaynev £ 
Road; Stoke Newington^N,.? Richard Charles Demngton, 
69, Dover Road, S. Wan8tehd t < N.E. ; John Grarth^xyo,^ 
St. Thomas’s Road, Preston ; , Ivan Richard Gibbp; i 

Umversity Half, 3, Moors’ Gardens, Chelsea, S.W.| 
Theopfadus. Harper, 39, Camden Street, Belfast ; William 
Pawson Robson, B.A., Ph.D., 78, RoIIand Street, Cape 
Town ; . Chandra Bhusanf Roy, M.A., Patna College, 
Moradpore, P.O. , Bankipore ; M. R. Viswanatha Tyer,- 
50, Prem Chand Bural Street, Bow-Bazar, Calcutta. 

The President announced that, at the request of the , 
International Committee on Physico-Chemical Nomen- 
clature,, the Council invited criticism of the symbols! 
recently suggested by the International Association of 
Chemical Societies. For these symbols Fellows were 
referred to th$ Proc, Chem> iSoc,, xxix., 333 (see also Chem. 
News, cviii., 293), and were requested to forward any 
suggestions to * Prof. A. Findlay, University College, 
Aberystwyth, before February 28, 1954. ; t , 

The announceihent; was also made that, in order to give f - 
Fellows more frequent Opportunity of meeting informally,/ 
the Rooms of the Society would be opened on January 15, 
i|i4, at 8'p.m., when the Presi^nt and QoUndWould be . 

permitted, and Bght refreshments willhe proVided. Fellows 
were also invitOd fo exhibit apparatus or specimens of 
interest and to show experiments ; those willing 'tfo'Jto’ v $o' 
were xequegted to communicate with the Secrf taries before ; 
the Monday previous to the Meeting* ' ;; 'L > ; , ’ ' * 3l 

Of the following papera, those marked * wore read 
: . *330. tl Absorption?} G<mifyCfWoid” By -Victor/. 
Lbfebure. !. V' “ ‘ ,- L 1 ; 5 ' L % 

An absorption of gases by celluloids of a magnitude 
comparable with the sorption of gases by some charcoals ; 
has been observed by the author* and the chief point* 
already establisbed ar e as follows. ; ' ; : 

. The effect is reversible. It is not chemical; in that ho 
compound wilh a very; low or, with a. moderately large db- ' 
sbeiation pressure is formed, /assuming, that such com- 
pounds would not form solid solutions with the celluloid; 

It is common to all die kinds* of .celluloid examined, but 
almost vanishes when a prbcipitate of celluloid constituents 
is substituted for film celluloid. The property is. recovered 
by the refUmed precipitate. ; Again, it is hot exhibited by 
the two chief constituents of the Celluloid* camphor and 
nitrocellulose. Finally, the effect increases with lowering 
o£ temperature and raising of pressure, and in general 
nature rhsembles a case of sorption. 

/ The quantitative experiments which have been carried 
but are concerned with time,diffusion, and equilibrium; 
The, equilibrium experiments yield isotherms of the type >: 
given by previously examined sorption effects. The time , 
experiments, yielding curves representing rates of sorp- r 
tionV indicate the possibility of a development of surface 
within the celluloid "mass, and probably near, to the > 
external visible surface. The diffusion experiments have 
; merely established the fact of diffusion through films. ’ 


Chemical Nrws,i - 
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Ionisation and, the Law of Mass Action . 
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-V . BlSCUSSIpN. . . " ' ■’ 1 

; * Prof. DonNan wished to congratulate the author on the 
/ excellent Way he had carried out the work. He thought 
that Mr, Lefehure’s .paper, was the first investigation of 
that nature oa a semi-solid colloidal film. v. 

The great rapidity of the initial absorption of the carbon 
dioxide by the celluloid, and the fact that the speed of 
absorption increased much more rapidly (per unit of 
* ; weight of celluloid) than the increase of apparent (external) 
surface of the film, showed that in the mass of the 
celluloid or perhaps in the neighbourhood of the surface 
- there was a very fine-grained macro-porosity into .Which 
' the gas could rapidly penetrate and be adsorbed. Diffusion 
of the gas into or through molecular pores was simply 
what one. called solution, and, so far as one knew, Solution: 
phenomena in semi-solid , gels were relativdy slow at the 
' temperatures at which Hr^Lefebnre had worked. - / 

/ - 'i Sointion and diffusion in \ theordinary Aepse probably 
•Also .occurred in th^ease- 1 , of the , ceftnlbid films, and 
i v Wccbuhted ^pr thb.later portionsof theveloctty cfiiyes; ; . . 
V . tfery* littje: whs (enp^ : cp^irnrpg, the maerp-heterod 
geheity Of thb camphor-nitrocellulose 'system, but Mr. 1 
, I/efebure’s work 'Waa r ;iaa important contribution f p. the 

m^' r %XT"’Xii Ttcm lftnp. . .tUt'-lWai'U 1 n>ac ♦n 


v 1 ui Wa&'pbssible W 

Ai r - ' ' within 

s^rtdn under- witch they were 

. un . . t , paufacture* It might be possible to 

‘ .utilise ttfts iff deterwWiig itbt effect c< porosity on the 
adsorption of gases by this material, a nd in this way 
confirm, or otherwise, some of the conclusions arrived at 
by the author. From this point of view it';wat' strange 
that the precipitated cellulose gave a lower result, as it 
would certainly expose a considerable surface to the gas, 

' and be ^aUvel; porpus. - '/V / a* >1 ’?/ 

*331 s “ArotmaHc Compounds obUdieediromike Hydro- 
aromatic Strips** Part III. Bromoxy Unols fr&m Dimethyl* 
dikydrortsonirt” "By A&tHtrR Wileiam Crosslsy and 

‘ Nq^&enp«fv - ,'■/ , ' V / /'; 

■ In continuation of the work, of which a preliminary 
note has appeared (Proc. t rgrz, xxyiti. , 332), the following 
rearrangements of hydroaromatic to aromatic substances 
have been established r. — / ' 

* < x. tinder the influence of alcoholic potassium hydroxide 
dibronaodimethylcyr/ohexenone (If.) gives 5-brom6-o*3- 
xylenol (I.) melting at 84° and 4 : 5-dibromO'0-3-xylenoi 
(III.) melting at p7 c ' 

CH 3 , C(CH 3 ] 2 


/s 


,Br 


CH 3 

:oh 




■'xi. : 



it 

* .■> - ,.V; 

?, Heat causes the elimination of. hydrogen bromide 
from dibromodimethylryelohexenone, with production of 
5-bromo-o-3-xylenol and fi-bromo-b^-xylenOl p{lV») 
■' melting at 103°. - - ' % 1 r . \ - ■ ' ‘‘ - 

3. Bromine acts on bromodimethykyifohexenone (V.) 
to .yhtldt in fhe .first place, a mixture of hydroarpmatic 
substances, which on heating loses hydrogen bromide to 
give 5 * brdmo-d-3?x3denbl and fi-bromo-o 4 i xylenoI; : 


OfCH^Jz 


H J 


X 


BiCV /CO 


V. 


p Cp* 5 )a ... 
.•/iaCj^CHBr ~ 

— /'• ' BrC^ /CO 

'■'S' /Mr i 'l / 


4. Tribromod imethy lcyr fohexenone (VI.) nnder the 
influence of heat or alcoholic potassium hydroxide yields 
4: 5-dibrdmo-0*3-xylenol and other bromoxy.Ienols,, which, 
op to the present, it has not been found possible to 
separate in a pure state. , 

*332. “ The Equilibrium of Dilute Hydrochloric Acid 
and Gelatin.™ By Henry Richardson Procter.. * 

The author referred to a previous paper. \Koll. Cheqi. 
Deihejte, 19 11, ii., 243), in which it was shown that the 
swelling of gelatin in dilute acids, and the amount of add 
absorbed, can be explained on the current hypothesis of 
chemical affinity and osmotic pressure* Precise mathe- 
matical expressions for these relations were now given, 
and it was shown that the two basic affinity -constants of 
gelatin being known, together With tnolehular weight, and 
a^ small correction for origmal alkalinity, ,its whole 
behaviour with regard f^ dilute acids can be prognostic ' 
cated. The mathematical relations are qaite general and 
rapplicable to other am phdter ic ? proteins ihd other . acids : 
^and their aaits, faudtihlbgiHa' ccmcenirstioas in the jeHy were 
showri to be mathematical funedons of the concentrations 
of the , equilibrium-acid only, and hot dependent on the 
chemical character pfc the protem. > Gelatin appears; to be . 
diacid as a ba8e, wxth hydrolysis constants Kt =«0'Ool3i 
wid an approximate molecnFar weight 'd! 839, 
leading to the formula C 3! jH5>Oi5Nii. 

Scpne difficulties in the applications of the electiometric 
method to colloidal equilibria were mentioned, and it was 
pointed but that in, consequence of surface-potentials die 
ionic concentrations measured with the concentration cell 
ip colloid sotutions are hot those of the colloid solution 
itself , but of the acid or other solution with which it would 
he in equilibrium. Suggestions were made with regard to J 
^he probable colloidal structure of firoteir^ jeUies and 
solution. A graphic geometrical method was described 
for dealing with all such equilibria as. depend on the 
“ equality bfproducts.”; v • ■ 

4 , , ' TIiscussionv , ; 

; Prof. Donnan thought tbat tbe methods of investigation 
employed by Prof. Proctor were the right ories, and wourd 
lead him eventually to a solutjon of his problems. 

He observed that the author inclined to the view taken 
by Arrhenius in his work on immunity, namely, td treat 
the phenomena as Cahes of^ ^molecular equilibrium, without 
much reference to adsorption arid bolloidal aggregation 
and disaggregation. . . 

, ^Nevertheless in bis (Prof. DbncanV) opinion bath 
series of phenomena occurred, and must be taken into 
account. f f \ , : 

He would refer Prof. Proctor to the woik of two Italian 
investigators, an account of wbiqb was to be , found in the; 
** Nernst Festschrift. ,t V ■ 4 . ' ■ ' 

333* “Researches on Residual - Affinity and, Co - 
ordination. Part I. Metallic Acetylacetones and their 
Absorption Sfictra.” / By Gilbert T. Morgan and, 
Henev WEshTER Moss* ‘ J _' 

/ An examination of the absorption spectra of fourteen 
metallic acetylacetones in alcoholic solution showed that, 

' with the exception of the chrpmiura coippoimd, all^ these' 
i ’ b stances . exhibit a . well-marked absorption band in the 
ultra-violet. ;*..,■ ■ / ' - , , - : 

f Chromic acetylacetone showed a band of this character, 
hut in addition a well-defined band toward the red end, 
probably due to the metallic radicle. . pomparative ' 
'experiments ware made on the volatility of scandium and 
thorium: acetylacetones under ' the ordinary and under 
8— 10 mm. pressure* " 1 , . - ' 1 ' ■' - 

*334* “ Ionisation ;and\ ike^ Lata of Mass /Action, 
Part II. The- Osmotic Data in Relation io Combined 
Water.” By William Robert Bousfield; 

It was ahown by reference to the figures for sucrose 
that the osmotic data can be brought into accurate con- 
f ormity with the gas equation by taking account . of the 
combined water ^ The osmotic pressure equation, vapour- 
pressure equation, and freezing-point equations then 
present themselves in the following forms;.-- 
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O.P. equation P/R'0 (k-h)=i 
V.P. „ 

F.P. „ &/F f (/f - «) = f, 


where A is the total number of molecules of water per mol. 
of solute and- » is the number of combined molecules of 
water per mol* of solute. 


Discussion.' 

Prof. Dqnnan thought that there were some misconcep- 
tions in that paper. There was absolutely no a priori 
reason to “ expect * the equation PV«RT to hold for more 
. concentrated solutions. 

The general theoretical, osmotic equation for solutions 
of any strength was now well known. If* however, there 
was practically ho volume or energy-change on solution* 
this equation, as was well known, reduced, to a simple 
form for solutions of, any concentration. If. solvation 
occurred, then, of - bourse* “ in relatively concentrated 
: solutions allowance had he made for it. ; • , ' ; 

TbeeaJcuIati ans of Mr; Bdusfieldmigbt serve to show 
, that after this allowance had been made aqueous solutions 
of sucrose of very considerable concentration approximated 
to the “simple ” behaviour referred to above. In Prof. 
Borman’s opinion this suggestion h>d been made by 
1 ] previous authors . \ /■ x' ‘v,’/ ^ :: 

£ 335. . "JMwnkah Moot” j 

By 4 Frederick Belding Power and Arthur Henry 
SXlway! , .*,/ r, „ 

The material used for the present investigation consisted 
of grey Jamaica sarsaparilla root, such as is recognised by 
the British Pharmacopoeia. > 1 ' 

The root was f ound #> contain a small amount of an 
enzyme, which slowly hydrolysed araygdaUn. - 
,■ An alcoholic extract of the roof yielded, besides a little 
essential oil, the following definite compounds a 
crystalline glucoside, sarsasaponin, C^HTsOjo.yHaO, 

, Which, on hydrolysis, is resolved^ into sarsasapogenin, 
and dextrose; (ii.) sitosterol- dgiucoside 
(phytosterolin), C33H56O6 ; {1*1.) sitosterol, C a7 H 4 60 ; (iv.) 
stigmasterol, C30H50O ;,(«.) a new crystalline dicar boxy lie 
%&id> sarxaptc acid , C6H4O6 .{m* p. 305°), which yields a 
dimethyl eater, CgHsOfii melting at 121 0 ; (vi.) dextrose ; 
(vii.) a mixture pf fatty acids, consisting of palmitic, 
stearic, behenic, plere, and linolic acids. The alcoholic 
extract contained, furthermore, a small quantity of a sub*' 
^stance which possessed the characters of cetyl- 4 -glucoside, 
ind a considerable, quantity! of potassium nitrate was also. 

) present; The amount of resinous material was equivalent 
to aboutz *25 per cent of the weight of root employed. . 

. It has now been shown that Jamaica sarsaparilla root 
contains but one definite saponin gluqoside* namely, 
sarsasaponin, and. it is considered probable that the 
; "parillih 55 of previous investigators was a mixture of 
sarsasaponin and' a phytosterolin. It has b also been 
definitely: ascertained that, t the to-called u smilacin ” 
{“smilasaponin n ofv. Schulz) is; hot a homogeneous 
substance, hut contains a relatively small proportion of 
! sarsasaponin, together with amorphou s mat er iai . 

, 336. felaUijc Barivatitesaf Acetylacetone add Acetyl* 

< : preliminary . Note.) ByGiLBERT/ 

ThoMas Morgan and Henry Webster ;Moss. 

Smes rywWith the exception of copper* the metals of; 
the first vertical series of the periodic classification yield 
, somewhat - unstable derivatives - With acetylacetone. 
Lithium acefylacctont,— V • . //’ •- 

a colourless, crystalline! mass, decomposed when .dissolved 
in the ordinary organic media, the solutions ^assuming a 
yellow colour. , 

Caesium acetylacetone^ a colourless, crystalline mass j 
‘ soluble in water or alcohol, was much less stable than the 
: preceding compound. Silver acetylacetone, obtained as a 
White, crystalline precipitate,, rapidly darkened on «x- 
^poaire, with liberation of silver; it is sparingly soluble In J 


water ; the solution rapidly deposited a silver mirror. The 
blue copper acetylacetone yielded a green addhive o 
compound with quinoline. , 

Series 2.— Zinc acetylacetone, formerly described as a 
yellow substance, was obtained in colourless, acicular 
prisms, soluble in hot water or. alcohol. Its cadmium 
analogue was much less soluble. . 

. Senes 3. — Scandiumacetylaceione ^ — - ■ 


/ : ^[^cIch^h],. . . 

melting after sublimation at 187— 187 y 0 ; crystallised from 
1 benzene in colourless,, tabular prisms, orfrom chloroform, 
in square plates.' It was prepared by the interaction of. , 
scandium nitrate, acetylacetone, and ammonia. The 
molecular weight determined, by the,, ebullioscbpic method ,. , 
corresponded withthe abpveformula. r> j r. \ , 

: V Comparative' experiments made'wUh^ttrium , , drbibrp * . •%; 
and thorium indicate that the acetylacetones'of ^scandiuin. 
and, yttrium , (the two. is he earth metals of,! tead^-atcuhic' ,T 
weight) do not under similar experimental cdhdfribhi yield: ‘ti 
additive ammonia compounds comparable with f , those 
obtained from acetylacetones of the rare earth metals of 
higher atomic weight: - 

Series 5*~Vanadyl acetyl mesityl oxide,— 


• ' : • ■■■■■ vo.[<g y . . . 

prepared by the interaction of vanadyl sulphate; acetyl 
mesityl Oxide, and ammonia, crystallised from light 
petroleum in grass-green leaflets. , / V’ 

Other metallic derivatives of acetyl mesityl oxide are 
under examination; they are characterised by their ready . / 
solubility in organic solvents, including light petroleuml 

337. “ Constitution of the Ortho-diazoimines* Part TV. 
Isomeric Benzene sulphonyl-^ : 4 -to ly lenediasoimides . ” 'By 
Gilbert Thomas Morgan, and Godfrey Edward 
SCHARFF. .. v % Ta ' r '* ■ 

; 3-NitroA-toluidihe and 4-hitro-m-foluidihe (m. p* r 
in— -ri2 c ), the latter base prepared from either m-cresol, 
m toluidine, or r diacetyl-2 : 5^oIylenediamme,; were 
converted respect! velyirrto the isq raer * c 4’ ^snzenesniphony V 
3 : 4- tolylenedtamine and / 3: behxinesulphonyl-^ 

tolyienediaminK: These aerated ortho- diamines yielded 
the corresponding isomeric dsazbimides, 4 pedMettesnlphoftyl- 
3 A-tolylenediazoimide and ,)l %-ben zen esulphonyU^ r ; 4. . 

- tolylenediazoimide, a ? ! ^ *. f r l , s ; : - ; ■ 

- ' j.f- 3 


;■ CHrt’CeHa^ 1 > , 

a-Isomeride {m.p.118— 119^ , iS-Isonieride (m.p. 150— isr ). ’ 


, " the a-isonaeride is a more soluble,, labile modification, 
which bn prolonged boiling in. solution change's almost 
completely into the less fusible, more sparingly soluble, , 
stable H-isomeride. ' % " 


; 33S. u OrganicBerivati^es of Silicon . Part XXL The 
Condensation Products of D iphenylsi licanedioL Vf By 
Frederic Stanley Kxpping and Robert Robison. 

The stady of the four condensation products^ of 

191 2125) has Sen Coit&nued, in order^ to^asbertain 

the conditions under which each is formed. 

The results seem to show that dipbenylsilicone, SiPfa 2 0 , 
the analogue' of benzophenone, is not produced by the 
dehydration of diphenylsiHcanediol, and that theclosed- 
chao'n compound,^-' ' : ^ r .. ’ 

' sith^C°>SiPJj a , ; • 


is not. formed by the dehydration of anhydrobisdiphenlsili- 
canediol. 1 ‘v 

I the presence of piperidine, solutions of "diphenyl- 
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probably 

Iso sometrianhydrottisdiphenylsiHcanediol. 
Bmnhydrotrisdiphenylsilicariediql may be obtained 
by; carefully hydrolysing trianhydrotrisdiphenylsilicanediol 
with alkali in ethereal acetone solution ; it is very rapidly 
converted into trianhydrotrisdiphenylsilicanediol in methyl- 
alcoholic solution in the presence of a little hydrochloric 
acid. Trianhydrotrisdiphenylsilicanediol is also formed 
when , anhydrobisdiphenylsilicanediol is treated with a 
methyl-alcoholic solution of hydrochloric acid, but the 
reaction takes place slowly. 

Trian hydro te tak isdiphenylsi licanediol > — 

H 0 ’SiPh 2 * 0 ’ SiPha'O *SiPha*6'SiPh^ F dH, 
the most complex open-chain condensation product so far 
■ obtained, ^nay be prepared by verycautiously hydrolysing 
the tetra-anhydro-deriViative ^ifh senium hydroxide ini 
chloroform solution; 1 it rhelta at T27 V and la, easily 
converted; i nth the tetFa-anhydro-deriva five bytraCesof 
sodium hydroxide in alcoholic solution* : 'l ^ 

339. u Tht A bsorp tion Spectra of Sulphurous Acids and 

X, "White coraparirigUtea^^ adds * 
Withtiteir salts, itWaariound thatWhilsttee absorption of 
sulpi^rous acid S£ characterised by a band in the ultra- 
violet, the sodium salt; exhibits only general absorption* 
It 'la thought that thlsts most probably due to a difference 
te structure between' the acid and its salt, additional 
evidence in favour of this view being the fact that whilst 
the acid has the properties of a moderately strong acid, 
its salt suffers hydrolysis id aqueous solution^ thus 
behaving like a derivative of a weak acid. * . , ' ‘ 

: & parallel ease is to. be found in the behavioar of 
chromic acid and its salts* where a strong acid difiere in 
visible colour /from its salts, the . latter also being 
faydrolysable. . . 

& ' ^ ; [Tube continued} 


NOTICES OF BOOKS. 

Researches in Magneto?opiics. By P. Zeexian, Sc.D., 

. Ph.D., D.Sc, London; Macmillan arid Co., Ltd. 1913. 
This monograph contains a very stimulating account of 
tee author^ remarkable work in magneto-optics, and since 
highly technical details are omitted as far as possible it 
may be read by the educated general public with as much 
Interest as by the scientific man. The author’s manuscript 
has been translated from the Butch by Miss J. D, van der 
Waals. The arrangement of .the text closely follows the 
historical development of the subject, and the authors 
first paper on “The influence of Magnetism on the Nature 
of the Light Emitted by a Substance;” laid before the 
;Apaddmy of Sciences at Amsterdam In . 1896, is reprinted 
almost m full. ; Tbe' apparatus employed in modem 
spectroscopic workis admirably describe&,and the investi- 
gationa of Other workers Ihj rite same* sphere are fully 
described. Some new results arc-published ;m the mono- 
graph for the first time; for example, the determination 
of the ratio of thenomber of emitting atoms to the whole 
dumber present in the fiame.andin tee last cfcaper some 
account is given of Sir J. J. Thomson'swork on the cOn- 
stitution of the atom. ^ j; ’ "' r ; • 

Gmeral Chemistry Laboratory Manual. By J. C. Blake, 
* Kew York: The Macmillan Co. 1913* ; 

This book of practical chemistry is intended to he used as 
a laboratory companion to the author’s “ General Che- 
mistry, Theoretical and Applied*” and the numberingof 
the chapters and sections js the same 4 as in the text- book. 
Methods of preparing many elements and inorganic com- 
pounds are described, and a short course of analytical 
work is included, besides a rather sketchy outline of 


practical work in applied chemistry, including very simple 
experiments with fuels, soils, waters* See. The book, will 
no doubt be found convenient by those who -are using the 
text-book or attending ihe author’s lectures at the Agri- 
cultural and Mechanical College of Texas* but it hardly 
presents sufficient npvelty or special merit to suggest that ’ 
its more extended use could be warmly recommended. 

Calico Engraving. By William Blackwood. London; 

Charles Griffin and Co., Ltd, *9*3* 

This book is based upon the lectures delivered by the 
author at the Royal Technical College, Glasgow,, on 
engraving designs for calico; but In preparation for the, 
press tbe lectucea have beert very much extended, and both 
skilled designers and v Students' will find the • book most 
instructive, :Tfie auteor tenters telly; into technicali^es, 
*and machinery 1 :pf;Jmany diffeferijt types> Js^tedroughly ■; 
explained :and; illustrated.; , Rateable’ t hint»; ard igteeii ter 
the benefit of; hand engteyer* 4 ^ for paper 

stainers is also discussed. Electroplating is very briefly 
treated, and if the theoretical explanations are somewhat 
curtailed It is quite possible that they are sufficient for the, 
purpose f«rt ^icb;te^ arte intended; ^ • / - * J s f ; * 

Practical Chemistry. By the late J.\ Campbell , Brown, ' 
D.Sc,, LL.B. Sixth Edition* Edited by Guy D. 
Bengough, M.A., D.Sc. London : J. and A. Churchill; 

. *913- 1 ■. t . . ;■ : . v‘ '> 

This very useful book contains a concise .summary of the 
chief reactions employed in analytical work, and includes . 
a good deal of matter not usually to be fouqdin similar 
boriks of the same sixe. Thus the reactions of some of 
the rarer elements are given, also those of many organic 
"bases and of sonie neutral organic substances which are 
cpmmonly used in the laboratory;' The analysis of gases 
is also shortly treated. A great deal of information is 
compressed into the book, but for the use of 
students tee directions may very possibly be found to be 
somewhat, too concise. For example, unless used to gas 
analysis the student might be somewhat at a loss when 
told merely to “ separate the gases into two groups by a 
solution of sodium hydrate-” -For practising analytical 
chemists, however, the book can be recomthended as con- 
taining clear and accurate descriptions of experimental 
work, . J 1 , , 

Chemistry, Inorganic and Organic. With Experiments. , 
, By Charles Loudon Bloxam. Tenth Edition. Re- 
written and Revised by Arthur G. Bloxam, F.I.C., 
and S. Judd Lewis, D.Sc*, F.I.C. London; J. and A. 
Churchill. .1913- - ' 1 4 

For nearly fifty years Bloxam's “ Chemistry ** has enjoyed 
the well deserved reputation of being the most compendious 
work on chemistry in a single volume, and those who have 
had occasion to nse it will probably not need to be re- 
minded how often theyhavefound in it information not to 
be obtained even from larger and more detailed treatises. 
The original anted*; showed remarkable skill : in flecking: 
his material, and this feature is as noticeable in tee. last 
as in the first edition. Very many changes have bad to be 
made in the tenth edition. , Thus ail tee earlier chapters 
have been recast* and throughout the book tee Periodic 
System of classification has been followed more closely 
than before. The division of the text into numbered 
paragraphs has been dropped* and the appendix on applied 
chemistry is omitted. . , 2 - \ 

The Sugars and their Simple Derivatives. By John E. 

Mackenzie, D.Sc;, Pij.Bv London : Gurney arid 
- Jackson. 1913. I: > \ \ . - ; 

T^is book is based upon a course of lectures delivered by 
the author at Birlcbeck College, London,, and after Wards 
ft the University of Edinburgh. Many students who were 
interested in technological chemistry attended these lec- 
tures, and for their benefit stress was laid upon those 
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points m the chemistry of the sugars which are of special 
importance in the- sugar and brewing industries and in 
medicine.' At the same time the book gives a really useful 
introduction to the subject for students of pure chemistry, 
and questions of configuration, &c., are so clearly treated 
that candidates tor examinations will find it a valuable 
summary. The first part of the book contains some 
account of the production and manufacture of cane-sugar, 
and subsequently the properties and constitution of the 
individual sugars are described. Fermentation and meta- 
bolism are shortly dealt with in later chapters. 


Principles and Processes of Metal Plate Work . By Edwin 
G. Barrett. London: Crosby Lockwood and Son. 

, ; -* . ; f , ■ 

This book baa been compiled to meetthe requirements of 
: candidates for the examidatibn in : metal plate work of the 
Crty and 0 uilds of London Institute, and it will be found 
.fofulfil its purpose admirably^ The author has .carefully 
studied the\exammers 5 criticisms of the a\ erage candidate’s 
work, andbasp aid special attention to those points in 
- which particular weakness is usually displayed. Thus 
methods ofT performing numerical calculations are very 
Carefully' explajmj^; mensuration formulae are' 

given. C Modeianswers are also provided, and the syllabus 
of the examination in metal plateworkand also recent 
questions are reproduced. The book wid be oT service to 
'metal plate* workers other than those entering for the 
examination, and if they wish to acquire some knowledge 
of the theory of such work they cannot do better than to. 
gelt a copy of it. . "f T , . ■' ' f '' 1 " 1 « : 


The London Matriculation Directory. No. 65, September, . 
f 19x3* London : University Tutorial Press, Ltd. . ; . * 
No .65 of the “ Matriculation Directories 71 closely resembles 
i;s predecessors, and contains the usual articles on text- 
books, details' of the Classes of tbe University Corre- 
spondence College, and bints to intending candidates for 
the examination. , Many: of the papers sent: in September, 
1913 i are reproduced in it with full solutions and cpm- 
jments upon ; them. Although on the whole a wise choice 
is made; of die papers for reproduction, and they deal with, 
those subjects which are most popular in the examination, 

, it seems probable that some students would be glad: to see 
some pf the others, such as those on Ancient History, 
Geology, or ^oofogy, fiven if. it were not worth while to 
prepar e answers to them. ■ f ' , ■ > ' r - .< <{ S ' . V 

London University Guide, 1914. .London : ; University 
c ' Correspondence College. : . * 1 ?■ . ■ : ;; v . ^ 

This guide contains a full almanac and: calendar for 1914, 
with the regulations of the 'more important examinations.. 
Details of the classes and the fees of the University Cor? 
respondence College are also given ? and the guide contains 
some articles on text bcmk&and-ian interesting short history 
of the Uaivioutyof London andaccount of its constitution- 
Recent Changes in the regulations are pointed out, and the 
g^ideisattalmc«Uf^iSpemablepK>sse6^ori forfoemtebding 
caadjdflte for an examination oi London U Diversity. 5 \ 

The Burroughs Wellcome Photographic Exposure Record 
and Diary far- W 4 « . y' JV, V" 1, / v 
Contains much useful information for photographers. 
The w Record of Negative Exposures w is invaluable for 
any who care to introduce w method ” into their work, and' 
the Exposure Calculator is aningemousiy designed ap- 
paratus by help of which the correct exposure can be 
calculated. Some very good prints are included in the 
book ; one of Mr. H. C. Pouting, F.R.G.S., at work in 
his dark room at Cape Evans, speaks well for the value of 
the comparatively new developer Rytol. There is a good 
diary and memorandum book included, and the bookis! 
a^t too bulky for the pocket or the camera case- 


CORRESPONDENCE. 


SPECIFIC GRAVITY DIFFERENCES. 

To t^e Editor of .the Chemical News ; . ' . 
is a curious fact, which I have never seen noted 
elsewhere, that if the six cases Which I can readily call to 
mind and find figures for in which there are three varieties 
of a substance, in four cases the difference in the specific 
gravity between the first twp is equal to the difference 
between the second two:— ; ' ’ )\ 

Diamond ** . . y. 

t. f Graphite .. /„ . . . 

Amorphous carbon l*, 

Grey arsenic .. ; . 

Black arsenic ' . . , -v. \ 

Yellow arsenic *■/ . .. 


3 * 5 * 4 ^ 
- J'45 

47 
•'37 


1 mi 

,'rbs'-. 


Tfo; - r , 


- yRhombic tin? ; .. . . 7*25 

r 3. Tetragonal tin ./* " ’6*55 " 

Grey tin ... 5*8 , H 

j Aragonite. v ; < . . 2*93 

;„4* jCalcifo .. .. .. 272 H 

(Vateriie .. ». 2*52 H 


-07a , 
^ °75 - 

- 0*21 
- 0*20 


It is bard .to see that there can be .any significance 
attached to this, but the mathematical odds against it 
bring entirely due to chance are very great." Moreover; 
in the case of one of the exceptions, Silica, the second 
difference is almoBtan exact multiple of the first. 

Quartz *• 2-67 ^. n . OJ 

Tridymite . . °S(- 3 X 9 'ix\ . . 

Vitreous .. ; ; 272^ ■? “ , ’ 

In the last Case, that of sulphur, ho such relation is. 
evident, the difference between rhombic and monoclinic 
sulphur being 073, and that, between mohoclinic and 
amorphous sulphur o*q 2,^I am, &c., - ; 1 : 1. ; „ ' 

' /■ ", r “ >, ; /"■" ' VEnoAR B. Wast^ell. . r - : 

5i v <jrillptt Roafi, Birmiagbawa- ? 'v >’ 

INBTITUT^; 0C?C HfiMISTRS? CONEE^NCB. 

' j , Tb the Editor of the , Chemcat Netys. - ; f ; ^ ; ^ 
Eir,— -W ith your permission I Should like , to reply to the 
letter of Mr. E. A. Lewis, which was published' in your 
■ issue of the and Janumy^ '..t/V '' 1 . v-’ ' * ; , ■; '• ■ Sj * ; 

>The last part 6f hk let^ foises an ifopbrfoht point' of 
generalinterest. J ' '' - 


aU pemons who are engaged in teaching the .. principles of 
chemistry, or fo applying those principles- towards the 
attainment of practical results. These persbns anly can 
Claim to be professional men in' the sense in which that 
term is usually accepted. The* profession should not 
include those; persons whose interests are directly com- 
mercial. - \ . ■ ;-/■* >\y 

Any profession worthy of the oame should;consist of a 
united hody of mrii; > bbF true professional unity Is not v 
attained by setting tig, at the outlet, educational barriers 
of orless artificial kind, , . 

This mistake^ however, has been made in the ease of the 
chemical profession, with the result that the profession has 
been divided against: itself, the statua of tecbmcal chemists 
has been lowered, their profossional interests endangered, 
and the technical in terestsTor whichthe profession stands' 
have Suffeied. ' ■ • : \ 

It is unnecessary to msist on thehational importance of 
applied chemistry. The fact that Universities and technical r 
coUeges give a ladge amount of time and money in training 
students in the principles of chemistry is sufficient proof of 
"this,,.*'' ' '*■ ( 

; Students are encouraged to pursue a course iff study < 
that shall 'form a sound foundation for their "future : 
technical work. They are encouraged "to adopt applied 



| Chemical Notices pom foreign Source 


, t&kmmmtiy asa calling* but no appeal is made to them on 
the grounds that it is a profession. 

The neglect of this cardinal fact hasled to the present 
deplorable state of things. 

It is the first doty of a chemical professional body to 
' encourage the development of a professional spirit — which 
at present is almost entirely wanting — and to include in 
the profession all those who are actively and personally 
engaged in applied chemistry. 

As your correspondent points oat, there are many men, 
with perhaps slender academic qualifications, whose 
technical qualifications folly entitle them to speak with 
' authority*; ; '„ f 

. It may be added that there are an even larger number of 
younger men who have not had either time or opportunity 
to prepare for purely educational tests and whose technical 
, J . ; experience is' naturally io^oridetable; ; 

To deny by implication tjiat both; these typesbf men: 
fcave no professional status is aii absurdify and wmse than 
. i an, absurdity ■'/ V!- . '■/ : •; v - ■' 

r [ A professionaVorganisation is needed that has broad and‘ 
sympathetic views and the will to follow and enforce a 
;*ktrpbg jbffcy in prder that , the chemieal prof esrion may 
Va ultimately^ wh other great professions, and* 

? -that 'tua^VXtl&nt; 1 disrip^tibiv* vh&ln ^the 

/ status to which then; *^cescut*de tfaera*—I am, &c., > 

'/>/* 4 ;V f. WiLBSJtFORCE Qkeeh, Secretary, ' 

> - - ’ / The Association of Chemical Technologists. 

I ' ^Victoria Street, We&)rakster T $,W«» '/b* ** ■ ' ’ - 


CHEMICAL NOTICES FROM FOREIGN 

■ ; ; -J ■ ; ; v ; , SOURCES. ,/.; , / y ;; ; /• : 

Notb.—AII degrees of temperature arc Centigrade unless otherwise 
expressed.. ^ : , 

Cbmpies Hindus Hebdomadaires des Stances de V Academic 
des Sciences. Vql. civil. » No. 23, Decembers, 1513. 
Transformation of Essence of Citron into Essence 
of Roses. — Ph. Barbier arid R. Locquin.—The authors 
have found that by the action of various reagents, such as 
the hydracids, for example, it is easy to transform 
citronellol into rhodinol, but the reverse change cannofc be 
effected.^ This explains why commercial citxonellols fre- 
quently smell of rhodinol, and also why, starting from 
: either d-citronellol or /-rhodinol, various authors have 
obteined, the same derivatives* Thus the three rhodinols 
foretold by theory are actually known, viz.,: The 
/-rhodinol Of essence of roses or of pelargonium ; .{it.} the 
d-rhodinol which is obtained by /the fcranposition of 
d-dtroneliol or indirectly from natural d -citronellol ; (Hi.) 
rise i-rhadinol prepared by MM. Bouveault aud Gourmand 
by the reduction of synthetic ethyl Thodinate. , 

, r < Neutralisation of Peroidic Acid.— -Rene Dubrisay,— 
By the inethod pf capillary volanieuy which he bas pre-* 
viously deacribed the author has proved that periodic acid 
is tribasic. In order to demonstrate the third basicity it 
i$, necessary to work with very dilute solutions, and it 
appears that the capillary method is more sensitive titan 
the method of electric conductivity for tlie study of neu- 
tralisation. The third basicity of both phosphoric and 
periodic acids, is detected thus; whilc conductivity deter- 
minations do not reveal it. _ '■/ \ 

Action of Carbon Oxychloride on Phosphates and 
. Silicates.— -J. Barlot and Ed. Cbaavenet-— When phos- 
phates 'are exposed to the action of GOCU at temperature 
of from 350® Upwards the; following reaction , occurs i 
P a Q 5 . 3 MO f bCOCla^aPOCla-heCOx-HsMCla* With sili- 
cates the reaction is SiOjM t COGla»Si0 2 4- CQa •£ MCl^. 
Thus phosgene cap is a very suitable reagent for attacking, 
phosphates and silic’ates in order to analyse them. Or for 


K\:'5$ v ; . 

preparing anhydrous metallic chlorides from these mineral^ 

Whatever the state of combination of the metal (oxide, 
sulphide, nitrate, carbonate, sulphate}* it 4 s readily trans- 
formed into anhydrous chloride . 

, Nitration ;of Paralodoacetanillde.— E. Jungfleisch. 
—By varying the experimental conditions the nitration of 
paraiodoacetanilide can be made to yield either the isomer 
C 6 H 4 I*iNH 2 )*, or a mixture of products including the, 
acetyl derivative of paamtrdaniline, diiodo-acetanilide, 
the acetyl derivative C6H 3 I 4 (N0 2 )»(NHC0CH3)s and a 
substance which appears to be the acetyl derivative of an 
iodpnitramline. ' ; 

/y i Bulletin detaSocitte ChimitpU delfrcmce, ; -• 

, .New Ft^iiiatlpd J of Niyiere*';' 7 
— Epichlorhydripe can be prepared bythi acripnof quick-/', 
lui ip on ay mmeulcaf; dichlarhydrihe, The lime is placed , 
in > flask which;, if heated on a/^atf r-bath, the pressure 
firing reduced to izo mm* The dichlbrhydriiie is allowed 
to fall in drop by drop, and epichlorhydrise- then distils - 
?%*** yields are vriy saUsf actory, 93 -top5 per cent .. 
of the theoretical amoun t of pure epichlorliy drine bring 
obtained, boiling at 1 16—1 19°, after drying aver K 2 G 0 3 . 

- Action, of Dimethylatnine upon lht lodohydrines 
Derived from Styrolene. Study of *he Two Phenyl - 
dlmethylammo - ethanols. JVL Tiffeneau and E. 
Fomneau.— Tbe authors have prepared two isomeric 
iodohydrines f rom styroiene ; the one, e6H5.CHOH.CH2I, 
is obtained by the action of iodine and mercuric oxide on 
styrolene in solution in aqueous ether, .while the other, 
CfH^.CHI.CHaOH, which is , crystalline, is formed by the 
fixation of Hi on styrolene oxide: v When these two com- 
pounds react with dimethyiaraine m t he cold they yield 
the same amino-aicohof.; This ammo-alcohQl is different T 
from that which would formally be obtained with the 
crystallised iodohydrihe, if. the ; intermediate formation of 
oxide of styrolene, C6H 5 .<J HN (CH 3 ) a -C H 2 0 H, did not 
occur. This ammo-alcohol can; be’ prepared from the 
corresponding etberified acid, CfiH$.CHN{CH3} 2 .CO a C 3 H5, 
by reduction -by Blanc and Bouvieault’s -method* This 
latter amino-alcohol is quite different from that furbished 
by the iodohydrines. Tbits it has been proved, as far as ' , 
the halogen hydrines are concerned, that. the intefcmediate 
formation of oxide of ethylene occurs/ so that ammonia 
and the primary and secondary amines cannot be used to - 
determine the structure of the halogen hydrines. The 
authors have prepared many derivative of the two amino- 
alcohols. ' . ‘ 

Constitution of Trinitro-^-anainophienols and of 
Trinitro-p -anisidines.— F r€deric Reverdin and Raphael 
Meldola,— Two isomeric trinitro-p-anisidines are known 
of m. p. 127— I28 c and 138—^39° respectively. One of 
their nitro-groups is extremely mobile, and many syntheses 
have been effected owing to this property. The authors 
have arrived at the. general conclusion that in the latter 
it is always the nitro-gronp at 3 which is mobile, while in 
: the isomer of merting^pbint iaT^ it is the grpup at a which 
Is mobile under the ihfiuence of basic resents, while die 
3 -group is mobile aftri diaxotation under the infiuence of 
the. neighbouring diazo-group. They have also proved 
that the origthal trinitrpacetylaminophenol, from which * 
the antsidines were derived, was not the 2,3.5- but the* 
a. 3 *6-con>pound. ,* 

Soluble Caseins in Milk.— L* Lindet.—The. author 
has confirmed his previous results relating to the presence 
of two soluble albuminoids In milk, and has further shown 
that the sum of these two caseins^ ^is /practically constant, 
although the proportion of each of, them is very variables 
They adhere by capillarity to the casern in suspension., 

^ Determination of very Small. Quantities of Chlorides 
in' Waters.— Maurice Lombard.— 150^-200 cc; of water 
are boiled until all the calcium, bicarbonate is decomposed ; 
the water is allowed to cool, it is brought up to its original 
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volume, and, 106 cc. of the clear , liquid are poured off. | 
Then 5 drops of a 10 per cent" solution of potassium 
chromate are added, and the same quantity to 100 cc. of 
distilled, water containing, say, 5 mgrms.of NaCl per litre. 
Standard silver. nitrate solution is then added to the known 
Solution till a sufficiently distinct coloration is obtained, 
and then, the' silver nitrate is added to the water under, 
examination until precisely the same tint is obtained. 
The calculation is very simple. If, for example, . 1*8 cc. 

, was added to the known solution {100 cc. of NaCl con- 
, taining 5 mgrms. per litre) And 2*65 to the unknown 
solution, then 2*65—1*801 0*8500. correspond to 0*497 mgrm. 
of NaCl, which added to, the 0*5 mgrm. in the comparison 
solution gives r mgrm. of sodium chloride in too cc., or 
* iomgrms. per litre. The method is very sensitive, and 
quantities of chloride which are less than 0*5 mgrm. per 
) ]lttxe can he detewaiited hy it, ' 

v‘v /, Bertchie defBeuischenChetitisckeii Gesellsckaft* 

. / w ! , j \ VbU Sdvt.* No. 14, *913. 

Organic. Silicon. Compounds from Silicon Hexa- 
chloride and fdethyl Magnesium Bromide: or Iodide, 
-^eoffrey Martm.— -The arifhorhas alrcady describedthe 
formation of,:.}*, substance apprcudmately of the composi- 1 
lion C^ 3 .Si6Qjt3H^ wfeicb,, when dissolved in caustic 
potash, liberates about 169 cc. of hydrogen per grm. By; 
varying ; the experimental conditions compounds; con- 
taining more methyl groups can he obtained, r.g., 
{CH 3 ]taSf6QiaH6> (CH^SigOutHz* , {CH^SifiQuH* and , 
iCH 3 )aSisO r H?. The quantity pf hydrogen generated is 
less the greater the number of methyl groups present In 
the, molecule. In the course of these experiments the. 

. author has prepared Bygden’s hexametbyl-silicoe thane, 
and investigated its chemical properties, . This 
substance does hot liberate hydrogen on treatment 'ivith 
. caustic potash, although it contains the Si— Si group, J 

;Manganese; Carbides and their Preparation by 
Heating the Metal in a Current ofMethane.— Siegfried 
Hilpert and J. Paunesfcu.— When finely 'powdered man- 
ganese is treated with methane or methane, and hydrogen 
at temperatures from 600—900° carbides result, with 
pure, methane carbides containing up to 20 per cent C can 
be .obtained, and with mixtures of. equal volumes of 
. methane and hydrogen carbides containing 15 per cent C. 
The saturation limits establi&hed for different temperatures 
do not correspond to simple atomic proportions. From . 
their behaviour towards acids' it may, be deduced that the 
carbides are; nht derivatives of simple hydrocarbons, like 
calcium and aluminium carbides; Carbides containing up 
t0 7 per cent C are ferromagnetic. , V C v 

- Modifications; of Phosphorus,— Alfred Stock and 
Erich Stamm*— Smits and Leeuw. have stated that dif- 
ferent . modifications; pf phosphorus exist ; in the melt of 
colourless phosphorus^ and that the ordinary melting-point 
*. of colourless phosphorus ^44*1?) is raised several degrees if 
the substance Is first .heated to 100° and then rapidly 
" cooled. The authors cannot confirm these results* From 
the; atudy Of the melting: and solidification-points 6£; red 
phosphorus it is observed that the melts behave. like solu- 
tions and not like simple substances. The vapour arising 
from 1 ted phosphorus consists chiefly of P 4 . From super- 
heated phosphorus vapour more red phosphorus is deposited 
than was dfesoofetod, so that obrioualy ft* molecules take 
part in the formadon of moleculefl of red phosphorus. 


MISCELLANEOUS. V : 


Royal Institution.— On Thursday next, February 5* 
at 3 o’clock. Prof. Sir Thomas H. Holland begins a course . 
of two lectures on “Types and Causes of ; Earth Crust t 
Folds.” The Friday Evening Discourse on February 6 j . 1 r ■ 


Prof. J. Norman Collie, on “Production of Neon and 
Helium by Electric Discharge.” ' ' 

Economical and Accurate Testing of Mixtures 
without Weighing. — Manufacturers are often impressed 
with the time occupied in weighing the different ingredients 
required in the constitution of their several articles of 
manufacture ; and, what is of still more importance, the 
accuracy of the several weighings are liable to serious 
irregularities. These several obvious requirements have 
indueed Messrs. W. and 1 T. Avery, Ltd., of the Soho 
Foundry, Birmingham^ to design and manufacture a 
machine which exactly meets the case. The machine is - 
of simple yet solid design. The steelyard is graduated to 
meet the wishes of the manufattUrer r and buckets arerhung 
from each of the hooks. In this case a quantity of iPne, 
ingredient is placed in the bucket bn the left pf theinlcrum, 
and the moving poise is placed on tbe ao pef cbnt gradtta- 
tion, and when the latter; balances the stbelyard the" jnV 
gredients will be found to be in the proportion bf- Bo andV 
20. The steelyard can be marked in any desired^mannet; ;; 
to suit the requirements of ariy pahicular trade, effecting a 
great saving in time and ensuring absolute accuracy. This 
machine can also be arranged to weigh the total of the 
mixture. 


MEETINGS FOR THE WEEK. 

Monday, Feb. 2nd.— Royal Institution, 5. General Meeting. 

Society of Chemical Industry, 8. “Oxygen and 

'•**- - ■ .Metallic Antimony in Crude Antimony,” by' 

, , W.R. Scbofeller. “ E&titnat ion pf Zinc m 
Coinage Bronzes by Volatilisation,” by T. K.\ 
Rose, “Nickel Tannates,’* ty.P. 'Singh. ,< Op- 

J jortnnity will be given for - focussing the fol- 
omtiff Paper :--‘ l The Electrical Conductivity 
of Milk during its Concentration, with sug* 
gestions for a Practical Method of Determining 
■ - , theEnd-point in the ManufactureofSweeteried 

/v ' *-t Condensed MUk, M by Jackson, L.McNab,' 

■ t " ' and A. C, H. Rothei'a, 

’ Royal Society of Arts, 8. (Cantor Lecture). 

- “The Relation of Industry to Art,” by Sir 
. v Charles WaidBtein, UttiD., Ph.D. 

Tuesday, 3rd, — Royat Institution, 3.,' ^ Animals arid; Plants under 
'..'s ' T?omestic*tian,”by Prof. W; Bateson, F.R.S.; &c, 

. . , k Royal Society of Arts, 4.30, ” The Montreal. Ottawa, 

; * and ^Georgian Bay Canal,” by Sir Robert Porks, 

\ w Barf. . . - " ■' ; 'y 

Wednesday 4th.— Society of Public Analysts, , 8.; (Annual- General 
v ^ Meeting). “ lodometxy of Arsenic, Copper, and 

■ ’ , Irion,” byG. D. Lander and j . J , Geake. “ Com- 

* ’ ►' ■! ; position and Analvsisof Compound Liquorice 

' ■ ! ' Powder »”by A. E. rarke&and F. Major “Com? 


position of the, Salirie Matter adhering to certain 
WetSadtedSrihs”byM,C.LambJ " 


— i. . 1 (1J Royal Society of Arts, 8. /‘Motor Fuels, ; with 
special reference to ' Alcohol,” by, William- 
- ; , , r ' , ' . ' Ormandy, D.Sc., &c. - 1 ' 

Thursday, 5th.— Royal Institution, 3; “ Types and Causes of Earth 
Crust Folds,” by Prof Sir T, H. Holland, F.R.8. 
-i-— •- Royal Society. “Conduction of the Pulse Wave 

and the Measurement of Arterial Pressure,” by L, 
Hill, J. McQueen, and M. Flack. “Report of the 
Monte Rosa Expedition, of 1911, 


Jim, j . Mcyueeu, ana sx, imsck. "Keportot the 
Monte Rosa Expedition, of 1911," by jf. Barcroft, 
M. Camis, C. G. Matbfson, F. Roberts, arid J . H. 
c ’ Ryffel. “Notes on Soil Protozoa,” by C. H. 
Martin and K. Lewiri. “Development of the 
Starfish * 4 srm#w Rubens , L,,” by J. F. Geramiil, 
“Floral Mechanism of Wtiwtischia Mirabtlis 
(Hook),” oy A. H. Church. ’ 

Chemical, 8,30. “ Absorption Spectra oftk ' rr - 



will be delivered by Dr. H. S. Hele-Sbaw on “ The 
: Meehanics of Muscular Effort” ; and on February 13, by 


aiSrPiritro-^-amiriophenol," by , Rr 'Mefdola' . arid 1 
and W. F. Hollely. . . - - .. ' 

Friday, 6th.— Royal Institution, 3. “The Mechanics of Muscular 
, ’ : Effort ” by H. S.Hele Shaw, F.RiS, 1 , vr ' 

Saturday, 7th,— Royal Institution, .3. “ Neglected Musical Com- 
posers, 4 ’ by , Prof F. Corder* ‘ . , 
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History of the Discovery of Formic Add. 


A Chemical News, 
| Feb. 6, x$ 14 


animals intending to extract not only the oil which they 
contain but also the acid. To this end 1 pat them into an 
ample glass retort, poured m water, and placed it nf a. 
capanledf sand. Having adapted a suitable receiver and 
luted the joints I undertook the distillation, gradually 
increasing the heat until the water boiled, , • f 

found in the receiver a water which was somewhat acid 
iprith the essential oil of, ants floating on the surface* -I 
separated this ofl from the water as one ordinarily does it 
with some cotton, and preserved it in spirit.*^ , ■ 

The acid liquid he te-distilled and combined the distil* 
late with the alkaline earths and the alkalis. ♦ From an 
exa mination of ! the salts produced, Margraf concluded that 
( !the^ ad»i,;whfla resembfing in. many respects the add. of 
t vinegar, did hot pbb^s tfae fatter.. 
'The* ''Sthd^-of 'the* , acld'^as, continued In a careful and, 
systematic manner byAryidson and Oefira,! who described 

..^.u moot ’ Th#»v Bimnorted 


acids of ; the same specific gravity were prepared a given 
: qoahtity bf any base/did hOt~ Squire; the same amdont qt 
; feeds •%* about thfe same; 
time- expressed the opinion , that ■ formic acid was " tin 
ftdde ssa gm*rii n toongbcloeeiy resembling acetic acid in 

. ^§dmStadt§ some few years later occupied himself 
specially with the purification of the acid, but came to the 
erroneous conclusion that malic: acid was present in the 
' expressed juice of ants. : y ‘ /• * J ‘ ; 

J Richter, {( in 1793 , showed how the add might be con- 
centrated by combining 1 it with potash and distilling 
the dry salt with the exact amount f of sulphuric acid, 
diluted with its own weight of water, required to neutralise 
; the base used. , <*/>■' ?. 

: ; Same few years later . Pourcroy and Vauqufelm advanced 
the Statement, based da very superficial and insufficient 
work, that the acid obtained from ants was in realify a 
mixtoieof acetic and malic acids.1T ?, ^ 

The contradictory statements which had been made up 
, to this time respecting the acid induced Sdersen** to sub- 
, mit it again to examination. In a dissertation published 
in *805 he showed that the experiments of Fonrcroy arid 
Yanquehn did, not justify their conclusions. He proved , 
that formic acid suitably, purified did hot contain malic 
acid, and that it differed fromaeefcicacklia several blits 
’ properties. ^ V, . ■ ' \ ^ . ? ■ .V* /? : : ** ■ ' ' ; ■„ 

In iSizGehlenff having prepared with great cate formic 
v and acetic acids and the copper and bariuraf or mates and 
acetates, compared their properties anew. He .both 
criticised previous work, and pointed outwithgreat clear- 
ness the peculiar characters of formic acid, and tjbus 
definitely established its individuality. ." ^ n ' 

s , J s«. .a._ 'txt* :n 


SferXeUrotl attempted m iBxyTbat with no greatsucoess, 
to determihe ihe percentage composition 61 formic acid. 
This Was first done in 1834 by Liebig, who employed his 
imwmetbod of elementary analysis. •%, ; 4 v f* v 

; la hiaf amousessay upon manganese Schecte§§ records, 
.-;iTv3S555Sr^!pS5 used an- ingeaio«» Method to obtain 


lormmtes. i; He spread knee impregnated with poteabon uncovered 
ant-tails, *tbe anWrinuiing over the eloth emitted tbeix acida and 
7 odotarn principle of the same nature which they exhaled into great an 
' abundance aa to saturate the fixed alkali spread on the doth. The 
lixivfmn of theae bneua afiorddd by evaporation a neutral salt crystat- 
kwd io flai paraitalognupaa cad pxiaantric colmnngwhida were not 
ddiqusacaut* Fooraoya^t^iemistxy,’* tiOhdon, iy 8 S, voL tv,,p. 433. 
Diaaertatio chemica de acido fta^i^aTim,^. Upsalsk, 1777, ■ „ ' 


1 Journeudtf _ 
| “Physikalisch- 
vol u., pages 5—35. 


Versache end Beofaactongea, 1789, 


01 u., pages 5—30. ' . ■ 

It Utter dte neuern Ue^en stand* dor Ckmtfi*, xftS, vi./xaS. V 

du MHseum HahoMcti ffHuCoire lvtturetii, vol. i., 
page 333; Gehlen's Journal der Cntmu, 1804;, il.. 41. They after- 
wards admitted that they had mistaken phosphoric add, which the 
jtrice of ants contains, for malic acid. 

V Gthten's Jou»mu der Ckrmu x8o5, ; iy., 3l 
ft Schtotigger's roum. Chem. it. Phys., i 6 ta : iv^ t— 41* 
tt An/uus of Philosophy, ir., 107; - . 

• $tetuk*:V*U Akn*< CT '“ J 
; Eeuya of ^ Wiffiam Scheela/ 

; ^ J 


in Z774, that when diluted vitriolic acid sngar and raan- 
ganese are heated together « there arises a vapour that 
velhcates the nose, and if Jt be collected in a receiver 
appears ta be pure vinegar,” Westxumb later, in 1785, 
mentions that vinegar is produced by the depblogistication 
of tartaric acid by means of oxide of manganese. 

Dobereiner, in 1822, showed that the acid produced in 
this reaction is really formic add. He . says* ; — w If 

tartar or tartaric acid and black oxide of manganese are 
placed in water and the mixture warmed, violent action 
ensues.. The temperature rises, and a large quantity of . 
carbonic acid gas is evolved* There distils over at the 
same time a dear liquid which superficially rhsemfilea 
acetic add, but is shewn by a more^ dcapt ^qxarqiqationlo 
be fornnc acid.” He disqove&J. that |he heid had the T 
property of reducing' the aaltfr of the 
that it breaks up into water and carbbhic toride dmler the . 
inflqencebf sulphuric acid.' ’ - 1 

; . Dobereixier described later a method of preparing; ftomlq , 
acid artificially in large 1 * quantity by the oxidation of sugar, 1 
He writeaf : — u Should chemists and physicians make nae 
of formic acid and Its compounds they can be most 
advantageously obtamedaccordmgto my experience by the 
partial oxidation of sugar,” and then describes the process. 

U A solution of 1 part of sugar in 2 parts of water is 
heated to 6o° C. with 2J or 3 parts of finely powdered, 
manganese dioxide in a copper still, which, as the hquid is 
very apt to froth op, must have at least fifteen times the 
bulk of the mixture ; a. third part of a mixture of 3 parts oil , 
of vitriol, and 3 parts water is then gradually added, 
wherenpon carbonic acid gas loaded with vapour; of formic 
acid immediately escapes with violence:. The head and 
condensing tube must now be quickly put on, and when 
the violent action has subsided the. other two-thirds of the 
dilute sulphuric acid added, the mixture being stirred all 
the while, . after which the. liquid is gradually distilled 
almost to dryness. The distillate, Which is transparent 
and colourless, is saturated With chalk, 2nd the nitrate 
evaporated to the crystallising point, or if it be desired to * 
obtain the add the distillate *s saturated with sodium 
carbonate, evaporated, and 7 parts of the: dry residue 
distiiied with a mixture of 70 parts pil of vitriql and ^ parts 
of water, ■ * -- ■. ,, ■ ‘ 

. ■ ^ This processis a very goOdpne, t pound of sugar gives 
as much formic acid as will saturate 5 to fi ounces of 
calcium carbonate, but the formic acid which it yields iw 
slightly contaminated with acetic keid. To, remove this 
impurity the dtstiflate shod 4 be r satmated whiie yet warm, 
not With sodium carbonate, bdt Wkh carbonate of lead, 
and toe solution evaporated to the crystalusing point ; the 
more soluble acetate of lead remaina principally in the 
mbther-iiquor, and the formate of lead thus obtained must 
be ^distilled with a mixture of equal parts of oil of viriiol 
and water.” 1 ’ !'v \ -- s - “1" / 

Wohler, later,! found it advantageous to use starch, and 
Liebig V gives a methods which . differs little; horn: 
Doberemer’8, except that starch is; used in place iof sugar. 

( f In 1831, Pjelouae]] discovered that formic acid could be 
obtained from hydrocyanic acid and the cyanines. An- 
hydrous hydrocyanic acid was mixed with about its own , 
volume oi fuming hydrochloric acid. After, four to five 
minutes the liquid aolidified to a crystalline xnasS with 
sensible disengagement of heat. This was submitted to 
distillation, when it volatilised withbutreridne,and gave suc- 
cessively hydrocyanic wd, hydrochloric acid, formic mod, 
and finally ammonium chloride. 7 Pelquxe aiso found that 
When a concentrated aqaeous solution of potassium . cyanide, 
was boiled, out of contact with air, ammonia was 
liberated, and potassium formate produced. The hydrolysis 
of the cyanide at Hist took place rapidly, but as the action 
proceeded became slower and slower, and was not com* 

’ : \ . ,J - " T '■ Giltefi's Amdtyi t i 2 aa, tad., 107. , - ' 1 V ,: 

' , ■, f Annukjb& 3 fhiiL M W -- 

t Pogg An*i t 1829, *v.i 307, j, t. 
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formation of precipitate . in the immediate vicinity of the 
electrode; and consequently also prevents any adhesion 
thereto^ \ 

, \ How passive electrodes behave m such cases ^ Nickel 

is passive under anodic treatment m pare potassium sul- 
phate sedition and oxygen is evolved ; in pure sodium 
chloride solution it easily dissolves. Oh adding sodium 
J chloride to the potassium sulphate solution, solution of the 
nickel still takes place with a moderate current density*, 
whilst the evolution of oxygen ceases* but no detachable 
precipitate becomes visible. So that ; thi$ observationis 
also unfavourable to the supposition that all cases^ of 
„ passivity ace due to the formation of a good conducting 
or e lec t i ve faver onthe electrode. 

concords ilf with the 
oxideteeo^ theremar table instability of this, layer 

since it finds expression , in the $pon* 
taaeousretnmof the metalto^mote or less active state 

-■ — »ve condition are 


• :! las^altehdy'' ; b^";teited ;by Sch5nbein 

ox^^teeOr^pf 

upd moreinmortant cinmmstance r to whlchattehtlonmust 
be drawn, is tbe fact tertteeiron wire, which dips in the 
d^teripw flrfttefhaios Indifferent to ^ becomes attacked 
aa sdhn as iheelectrte cv^l^Wh^gt^ P 3 ?® 68 throngh it. 
Fhr instance* by leaving the wiredipping in the add and 
opening teeCircuit in shme way, there appear, instantly 
yellowish brOWp streaks shooting downwards,*.*., ferric 
"nitrate, . *, . It js algo clear that if the passrritypf the 
positive iron udte.be 'due to a film of oxide upon it, then 
^tfcp same wire, when removed from the circuit and placed 
in ordinary nitric add, should Temain passive { but this is 

^te^MSse'case-— ' j 1 '.'" V-' ^ v - ' ;- 

; f " Thtts ftem the various facts quoted* which can also Jbe 
amplifirf ft is evident thatthehypothesis of an impervious 
layer; which OoverS the surface of the metal, thereby pro- 
teitehg It from contact vrith the electroiyte, is open to thfc 
mottserious objection. ,, /* / 

;}: We shall therefore attypaoMo arrive at an understanding 
rf~ the phenomena of passivity on other grounds ; this j 
bewgarae to the polarisation measurements for metals, 
numersed in their re o nective salt solutions, which ! carried 
out some years ago foe Blanc, Abhanfluugend. Deutsche* 
"Bunsen G«., iofOi Nn. 3). Alteoughthese measurements 
mtif stem to save fete, to do with the problem in hand, 
m shaH presently see that they can be brought to bear 

VV^, ; 'U-?' 1 

.^Xet ns teke as orf .■■ ^bkaute ; for, the calculation of the 
ofial > difference ipetaflic electrode NemstV 


(R>gas constant; T * afcarfrap..; ** - valency of the 
rfteal; F te 96.540 contembs; F ^con^ant.-fte^a-eiveh 

elec&dty^aAtelqttOn 
d osmotic pressure of- the corresponding 

poferisattpn» arid; 

difference; ean only occur 
h* conseqqencema casteco m valcenC P or of If we 
maslude the, frftete Jtefsteg v » specified metal elpptrode, : 
the decfrode potential can only he .changed by changing 
# Or; since £ depends upon ^ concentration -of Ttee sofa* 
tion of metallic salt, simply by changing the concentration 
of the solution. ' - 

From this point of view we might expect thatwhen 
employing a system * merid— a not too dilute solutionof 
junetaitfc salt— metal copper-copper sulphate solution- 

copper), no appreciable polarisation would talte place in 
ffc Otee rf a short-timed clectrolysis with a moderate 

under snob cireumstqhoes w marked 


change of concentration of the electrolyte at the electrodes 
can occur* This expectation was fulfilled "in the cases, of 
the systems ; lead-lead nitrate solution-lead and mercury* 
mercurous, nitrate solution-mercury ; in all the other cases 
that were tried, anodic, and at the same time Cathodic, 
polarisation occurred in . spite of an „ ample ion epneentra- 
tion ; especially was this the case in the systems 1 
copper cupric sulphate or chloride in water-copper ;’ silver- 
silver nitrate solution in water or in acetonitrile silver; 
iron-ferrous cblteide in water-iron ; nicfceUnickei chloride 
in water-nickel. The degree of polarisation was dependent 
on many influences ; for example^ on tne current dcnsity* , 
the temperature {with rise of rfbich - it decreased), and 'the 
condition of t the electrodps and solutiouf In naany cases 
it could he greatly inrfeased by Ifdditibn rf ea^cthbl^atekR 



the unlikely supposittmr that alternating obstructions ,00- 

— -1 -r -i. ; j ’ ' t„ 


may be sssod'itcd with a chemical reaction of changing 
velocity?-, . , 1 ' r * ‘ .. ^ , 

If we first consider the action at the anode, it is con* 
ceivable that primarily no metal ions are formed, 'as 
generally supposed, but that the electrical process consists 
of a discharge of negative Ions and the chemical process 
of an interaction , between the non-electrtfied radical and 
the metaU The potential difference would, according , to 
this view, depend upon r*o$ only tbe concentration of the 
negative ions; but upon that of tbe separated non- electrified 
radical, and consequently upon the velocity Wlth whicfa the 
tatter reacts upon the metal. For the smaller this is 
(ceteris Pari bus) % the greater mustthe concentrarionbCcome 
for st given current density .until the velocity of the re- 
action, which by the law of mass- action also increases, 
has become: so great that m unit time as much of the 
radfcal disappears through chemical, action as is produced 
by the electric current;. 1 ^ f-. * / ’ l * ^ 

- -I This view Is certainly justified for series of solids, such 
as silver-silver aulphate or chloride-silver, which: according 
to the researches of Raber and ^awadsfci (^TSWIf . ; Bkp$» 
Ckm. % iQii, lxxviii., a^) even; jat toW temperatures show 
considerable potariirat!onattheanode;i^cteiany serious 


. 7 ^j?uotriblqerf'tb 

^relinqtrite .preHnrib%^ formation of 

metallic ion8,.ia order tc> ibe ahle to assign the observed 
polarrotiontofcnto^^ SWBeefl 

only adduce ^tepro^ble rfttetiwte tydr^tlbu of the metal 
tons (or their combination with the solvent). The ptetete 
of hydration which occurs at the surface of the electrode; 

; and whose velocity depends oh different. Jnfiuencep, must, 
as shown m the introduction, then follow on tbe formation 
of ions, vdiich, . when the current passes, is practically 
infinitely rapid. The magnitude of the potential^ difference 
bst then, it should he; ^retellyairema^ 
upon & the hon-hydrated, free ions, arid 

the latter again upon the velocity of hydration. In this 
way polarisation, which changes according to dream* 
stance^ easily explains itself^-also Its .decrease with rising 
temperature, smee the chemical reaction velocity increases 
almost without .exception witti rising to^ratuteu i , J : ^^:.> • 
i" In rnmmllwmauute tbd.tetbodic 
these experiments always accompanies that at the anode, 
can l» explained. When tee current passes, tee free ibns 
separate; which must, in tee state rf equilibrium, according 
to tea law of mass actem, always bp prpsentjn addition to 
tere hydrated onesa Consequently a diminution; in con- 
centration and then polarisation, follows, owing to the 
Insufficiently gmat speed of the’ formation of free f rom 
hydrated tons. Indeed. the simultaneous occurrence of 
polarisation; at the anode and the cathcxie ffnda a^sstis-' 
factory explanation iriteis hvpoteesisVfor hrfb result from 
the spma teatteux:, ion*y^M» jg ion * 




Antityphoid Vaccination 


/ lakes place at both electrodes in opposite directions, and 
; any catalytic influence, such as the quoted case of the 
^addition of strychnine, must change the. velocity of the 
reaction; in either direction in the same proportion, 
t Indeed, as has been pointed out, a simultaneous increase 
of polarisation was alwaya Observed at the two electrodes. 

. In addition to this cause; another can be considered in 
Are case of cathodic polarisation ; : we may expect that the 
discharged metallic ion frequently does not separate as 
solid metal, but remains at first dissolved, forming a super- 
saturated solution. With increasing supersaturation 
polarisation must increase. - /; >■:' 

The absence: of polarisation of the mercury and lead 
, Compounds points to the fact, that in these, cases the 
v^cbemicql arid, physical procesSescbnt^ takepfecewith 1 

■ ; should «pj^iy.tmders^oo^ 

/experiments werqcan&d pht under suckconditions that; 

1 ; ;'t%e metals d^E^lye^thbct evolUtroiji df oxygen Under the 
actionof equalcurrents according to Faraday’s law, and 
, totter foatpolaiisatkHvls hot occaaorwd by any ohm* 
§ tesfttdmce Wefo this the ca^» polarisa^ 

■; 'jfanq^ 

' • then brofeer i it. ,■ {fence . if was ^proved' that both at the . 
anode and at the cathode, which could be separately e* 

mm® recently J. W. Richards — TtdkrnFaraday Soc., 

' r 1013* lie., 140^-has erroneously attempted to characterise 
■* r this supttttoifflon/merely as resistance). : 'k “ _ , ; ' " 1 \ 

t ?* . If We account for the polarisation bereobserved by this 
J- V explanation of : failing; reaction velocity, we . can go a step 
forther and apply the same explanation to the phenomena 
1 Sdif passivity. With passive metals ionic hydration occurs 
. ; so. slowly at the anode (a obtain amount of solution nearly 
, always takes place), that the concentration of free ions, 
and therefore the potential difference, becomes so great 
in a short time that visible separation of the negative 
radical or of oxygen can result. Qualitatively these phe- 
nomena present nothing fresh in distinction to those 
described before ; quantitatively they are only of value 
. when chemical polarisation has r become so strong that 
. solution of the metal practically ceases and the negative 
radicals oxygen) are separated and become visible, 

: JFromthis pomt trfvjew we musthencef orth understand 
' by pasririty phe no m ena ad such as result from chemical 
; pb!ftri*at!6a, We have seen that passivity is not the ex- 
r oeptioKi J^st the -‘rule, and that it 4 s , not connected: with 
" r ' 'anions, as .was’- supposed, hut that it 

other sblveutel^and 

•v ^eC^^'fei'it-can^afeo'takepUiceat the cathode. ' ; 

Briefly itmay be mentioned; that one may ascribetbe. 


>' ,, THE SCIENTIFIC WEE 3 £. ' J , f V 

(From Our Own Paris Correspondent). 

The Ubiquity of Boros. 

The rarest metals: and metalloids are -to he found, 
normally in the human organism, in the tissues of animals 
and vegetables. But the study of these bodies has been 
most difficult, and it is only quite recently that Prof. 
Arraand Gan tier has been able to discover and measure 
the tiny quantities of fluorine contained! in, the organs of , 
man. 111 . Gabriel Bertrand, the head of one of the 
services of the . Pasteur Institute, has just discovered that . 
the tissues of plains and animals contain pretty appreciable 


quantities M boron ' or boric acid.. -'.Aid , tbq quantitative r 
method that he has deviseti in collaboration with M. 
;'AguJ^^ ofbqrqn con&med 

in divers substahees, wilthave vary important bearings 
on the application of the law against fcaud, and adulteration '* 
of fo od & trade. As people v?ereignoTant of the constant 
presence of teon in the form of borate Oif some Other 
combination 4 cc ^ the ■ living; cellules, if Y waa : generally 
admitted, that ’ die boric ■*, acid found the- ashes of 
alimentary substances derived fifbm plants orkni&als 
proceeded from a voluntary introduction as an antiseptic. 
As tiie dosage of this boric acid presented great difficulties, 
the mere qualitative research was all that was sought 
after ; the result of this was that; Up 1 till now, the decision 
of the expert analytical chemist has depended almost 
exclusively oh the greater or less degree of sensibility of 
the quaKtative method that was employed. This way br 
operating is , no. longer admitted. The method of M. , 
Bertrandenables one, In a feW hours, to no lodger 
confound the botic acid contained normally in the ashes 
of an alimentary substance with that which may have been 
introduced as an antiseptic. MM. Bertrand and Agulhon . 
have thus found me kHognn. of the pulp of dried apricctts 
irk 6 mgrraa. of boric acid. . In the same conditions they 
h^ve calculated that there timbre na mgrms. per dry kilo, of 
the pulps off I chemea, of dried figs, of strawberries, of 
peaches, of prunes, and in; certain vegetables, such as 
carioU, French beans, turnips, and onions. Fifty-six 
mgrma. of boric add are to Be found per kilo, in English 
pears, black plumb, apples,, wild strawberries, white 
grapes, tomatoes, dried haricots, &c. In bfock grapes 225 
mgnns. of boric acid have beeh found per kilogitn. Lastly, 
these twoscbolars have found a smaller quantity of boric 
acid m the muscles of the rabbit, of the lobster, of the 
horse, of the bx, of the piston, in cows* milk, and even in 
the egg qf a ben. Like arsenic, boron is then to be found . 
everywhere. M any shopkeepers and tradesmen have been 
condemned because boric acid had been found in. tinned 
goods. In the greater part of these cases - they were 1 
simply judicial errors. Henceforth it will be easy, thanks 
to the method of M; Bertrand, to discover and recognise 
which are the fraudulent goods. . % , ' ; « 

' ; ; / : > Aktityphoj® Vaccihation. . > 


Briefly it may be mentioned; tifot one may ascrihe the 
peculiar shift hi valency which occurs on dissolving many 
metajs, a.g. , chromium* by altering the experimental con- 
ditfons/also to foe Chaxrgm^ hydration velocity of the ions 
ofdiffexent valency. ■■ ^ , ^” 7 ^ 

lliswe tims attempted to establish ai m foci that passivity 
phenomena are to be, traced to those Of. reaction Velocity. 
The 1 reaction velocity . theory can its yet afford no special 
. information upon the conditions ^ under ; which a metal 
, ’ becomes active or passive. Still one cannot reasonably 
regard this circumstance as a defect of the theory ; it is 
rather due to the fact that our knowledge of the effect in 
chemical reaction Velocities nf outside factors is extra- 
ordinarily deficient. Thus another wide field- Is opened 
up for speda! : research, and tixe work is beiug 'carried out 
' ' with assiduity. . ^ ; 


-■ " Thfe admfofotihtiifo^frxiiefolna^ tile; gastric ‘ 

canal, hi viewed ohtairiinga vaccinal immunisation against 
the corresponding affection has already tempted several 
experimenters*. Against typhoid fever, Schitchkine has 
had' cultures of typhic bacilli, heated to 60 degrees, 
injected into rabbits without succeding in vaccinating . 
.them; Frof« Courmont and Dr. Rochauc have /obtained 
a relative immunity of the animals treated with pretty 
strong reactions which caused them to ' abandon, the 
method. . MM. Auguste Lumi&re and Jean Chevrotier, of' 
Lyons, haeve succeeded, after a year’s study, in preparing 
sterilised vaccine^ then heated to fifjty degrees, containing - 
three microbian species in the* proportion of 396 millions 
of fiber th’s bacilli for, z8o millions of cbli bacilli and 120 
millions of paratyphic bacilli. This, vaccinal powder at 
the dose of three millions of micro-organisms per animal 
kilo, ingested in three fractions in an interval of eight days 
realised in guinea pigs and rabbits a sure and lasting 
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immunisation against typhic dr paratyphtc infection. Fo&r 
jnGuths alter their vaccination, the animals vaccinated 
were able to receive a mortal dose of each of the virulent 
cultures without showing any tronble whatevex. 

TheElectxon of Prof, Charles Richet. 

Prof* Charles Richet has been elected a titulary member 
In the section of medicine and surgery of the Academy of 
Sciences, in the; place of the late Dr. Jnst Xucas 
Cbampionnfere. The section had presented M. Charles 
Richet in the first Iine,and in the second lme.according to 
their alphabetical order, Messrs. Bazy, Delorme, ?pzzi, 

: iQufein* and Reclus. After the first ballot, M. Charles 
Kicbct ^as prodaimed ele cted witfa 4a votes out of 56 
: voters, M.Reclua received xl votes, M. Delorme a, and. 
: 'JM« Qaieih ''ytife.^Tbe hew Academician is asavant. of 
' the mat rank. ; A few weeks ago he received the Nobel 
prizh of Medidne fpr the yehr 1913, and only a few days 
,v : ;tgo the* Government presented him; with; the scarf of a 
commathder of the Legion of Honour : Yesterday be was 
* the Academy of Sciences*. The son 


amj^n, membt^'pf tbe Institute and Professor 
f of ffco Faculty # Medicine,Prof , Ghhrles ftichet yma horii 
/rW4Wv.iB A* tfio Faculty, Min 

ifi^j ^ vraa appointed id 1887 to the chair of physiology 
' At tbe Facntty m Medicine. Hebegan to attract the 
. attention M/ the r learhed world % the discovery of 
Avopathy. . is, indeed, to M. Charles Richet that we 
owe tirn discovery of serums, the numerous victories of 
which are now Well known. The first injection of serum 
into a man was made by the. learned physiologist; on 
December 6th, 1890. Before this, in 1888, he had triedan 
; antituberculous serum on dogs, bot without success* The 
second discovery due to Prof. - Richet, a discovery which 
^ is revolutionising medicine and physiology, is that of 
anaphylaxy. In his speech, not yet published, pronounced 
1 at Stockholm in December last, M. Charles Richet made 
! knownhis latest works in connection with this new road 
J opened in the domam of, serums and vaccines. It is known 
. ; that anaphylaxy is a particular sensibility of the orgsmWm 
; of animals to inoffensive doses oftoxic substances 
1 especially of an albuminoid nature. Dogs having receive 
afirat injection of poison, as anon -mortal doaewere again 
. injected with a small dose, three weeks or a month later. 

An unexpected fact then took place. Instead of being 
' accustomed to the poison the organism of these animals 
had become so sensitive that this minimum dose bad 
most terrible consequences and Oven occasioned rapid 
- death. Anaphylaxy is then tire contrary of nuthridatism 
or the custom or habit of poisons. The literary and 
„ dramatic production of the learned physiologist Is im- 
portant. His philosophical works, such as u Love and 
Ia^igeacci" his " Of General RsychoW,^ his 


theatrical pieces' sttcb as ^ Somites and Circe,” his novels 
^Sister Mar the;” the “ Fain of Others,” w ThA Search for 
Happiness,” Ac., sbow tbat M. Charles Richer is a fine 
and delicate “lettrk.?; . Vfc;'-'.'" 

jExamina- 

hteen Candidates wfio presented them- 
selves lor the In^e rtne dl a teExamuiation, seven passed:—; 
; H. G.T. Boorman, G.A. Bracewell, & O. Eames, J. W* 
Hams, D.TL Hoyfe, R. G* Th*n, J.‘ Yocng. One Candid 
date presented himself Tor Examination in ; General 
, , Chemistry for the Associateship and passed ;—E. Spencer. 
Of twenty Candidates who presented themselves tor the 
Final Examination tor the Associateship (A.I.C,), ten 
-passed: — In Branch (a). Mineral Chemistry— E. D. 
Goddard, F. C. Guthrie, G. S. Heaven. In Branch (c) t 
. Physical Chemistry— C. W. James. In Branch (t 
Orga nic Chemistry — R* S. G. Knight, S. L Levy;. 

* / In Branch {*), the Chemistry of Food and 
: , Plju^Fertaiseis and Feeding Stuffs, Soils, and Water— 
✓ W. Honneymann, Sfi8sEthed Q. Mocafcta* 


PROCEEDINGS OF SOCIETIES. 

royal society: ; 

Ordiriarv Meetings January 22nd, 1914 . 

Sir William Crookes, O.M., President, in the Chair* 
Papers were read as follows :— 1 


w Heat Production Associated with Muscular Work : A 



Prof. Macdonald's, results, are*. s 
plottin- *t“* * J 


_ ^.-curves' ■' 

the vanous^quanttties-~lleat K PEoduced, WorkDbp^MassVi ■] 
of Individual. . The average values of Heat 'Adduced by V ? 
various persons, all working at the same rafe, are firsts ? 
plotted against Rate of doing Work; a linear relation is 

found,, of form H ~ HoT* —■> where Hb represents Heat! ' 

V- ,, ?i ■ - ‘ ' \ - 

Produced for zero Work Dope. 

The values of Heat Produced are next plotted against 
Rate of Work tor each individual ; these give approximate 
straight lines of the same equation as above, but with con- 
stants Ho and A differing for each individual* These 
values of A are then plotted against corresponding masses 
M of individuals, and again a linear relation results,, of . 
the form A=*a+fiM. In a similar manner Ho is plotted 
against M, giving once more a linear relation H 0 «= a +6M . 

Collecting these equations, a complete expression con- ; 
necting , the quantities H, W, M, is found, viz., 




W 


A table and senes of euryes give 


a+AM“ 

values of H by this equation for particular values of M r 
and W used m experimenta. These give good agreement 
ynth observed valqes of H* r > 

u Chemical InierpretaHoh oj some Mendelian Factors foot 
Flower doUri&P J Bf ,M* > iWhBthAX® aAdt H. L.' ; 
Bassett. ■’ - / ;;; 1 ; iV */f ; *£• ;■ . - ; ; _ ; 

These researches deal with the Mwtdelmn factors for 
flower-coloot In varieties of AnUnkmtm rnajus. TWp 
varieties, iv«?ry and yellow, are chfe^y conddered. Ivoty ; , 
is a simple MerideUan domihapt td yeffow arid contains a 
factor ** I ” which is ab^iTtbin ybBow. The authors 
have previously Hentified toe i^ato yellow pigment of the c 
ivory variety with a fiavone, Tir., apigenim In tbe present 
paper it is diown thatothe yellow variety contains^ in 
addition to aplgento, another tidvbhe pigment, i.e., luteolin, 
Which is present in the epidermis and which accduota fdr 
the deeper yellow colour of the flower. Hence the 
dominant ivory factor may be expressed as* the power to 
inhibit the formation of juteoiin in the epidermis. 

The aothors also criticise the hypothesis brought forward ! 
by Hettole, Armstrong; And; Topes {Proc. 

B,1xxxvi.i 3°8) ^^tolstecouhtfor’the lossdf boldttt both in an 
alcoholic solution of anthocyanin and in petals bootainhtg 


anthocyanin when immersed in alcohol, and the subsequent 
recovery of colour under various conditions* V^he abovb 
hypothesis postulatea the existence in the petals of an 
oxydase and a reducing agent ; the former produoto antho^ 
tyariin from a colourless chromogen and thefattor reverb 
t toe reaction. In the; absence of water, m alcohol, 
the oxydase is rendered ^active, hut the reducing agent 
remains active, and the colour disappears ; on addition of 
water, the oxydase activity is /restored and the colour 
returns* \y'- ( \ ^ ^ . ’ 11 ■ 

The authors show that the colour can be restored either r 
to petals pr sdution by dry hydribdic acid gas. Also the 
colour returns in Water in an atmosphere of hydrogea* 
Moreover on dilution With water, the colour is re»tsr 2 - to 
the strong alcoholic solution (which presumably does hot 
contain oxydase) after it has been bested to *otf» 5* -V 1 - v i 


Composition of Coal. 


..y.': 1 : U Composition 


/•• " Determination df the Minimum Lethal Dose of Various r 
Toxic Substances and its Relationship to the Body Weight 
in Warm-blooded Animals, together with Considerations 
Bearing on the Dosage of Drugs ? 9 ■ By Prof. G. Dreyer, 
M%D., and E. W. A. Walker, M.D. 

x. Zn warm-blooded animals of same species bat dif- 
, fereniweights, dosage mast be calculated Is relation to 
boto surface* r - 

: This result agrees with the conclusion already reached 
by Moore though On different grounds. 

2. This statement is to be explained on the ground that 
concentration in plasma of any given substance ad- 
ministered is dependent On volume of; blood circulating, 
which is itself proportional tobodysurf ace in any given 
species of animal. , ^ 

f 3.1t follows that in acenrato m^sarement and stan- 
" dardisation of toxic substances and;aairtoxias it Will now 1 
-be posable to mabe dse of animals of differ entlwiMfe: 
\ withm i .giyeh^ :spec<€» J instead using cmlyanmials 

of an arbitrarily selected weight, as has hitherto been 
necessary; f ■: 4'. ;< . >■; r ‘_ ■ - -‘o 
, V "i*' 7 Results "In dosUie cdcpkted vfrum one spedes of 
s, afcffeal cahoot dfrefct(y be applied tdatratherspecies merely 
by :tmhe|fera^onV dnee ■ fcbtersmce 


grd characters shown to be in 


. 'or' 'mk Phifece, 

Ai ax yews U FsB dose / At 3— 4 yesns ,> | dose 
At x« years i m \ | dose /< At x year •",* , /* dose 

AX .$r~m 1 years : - * ; •Inearly tsM ffapV*. * jpriotB 

“Experiments on ike Restoration of Paralysed Muscles 
by Means of MetUe Anastomosis. PM 4 **^^ 
the Nerves Supplying ?«*• *• 

■ KRtlfltE'OV^^Pf -V*.,' r ' - - i"’* 

r * Variations in the Sex Ratio of Mas Rattus follomngan 
Unusual Mortality of Adult Females.” By F. Norman 

</" CHEMICAIi SpAETY.‘ 

\ / Ordinary Meeting, December 18^19x3. 

Prof, W* H. Perkin* ULJX, F.R.S., President in the 
Chair. , < . ; * 


tCondodeS from p. 5#. „ . 

340, “An Adiabatic : Calorimeter J* By Francis 

. William Gray. t ~ 

The anther described a water mantle, the temperature 
of which can be altered at will to prevent radiation inwards 
to or outwards from: the calorimeter. The temperature ts 
raised: by pnmping water from a hot bath through a 
fterible copper lube immersed in the' water of the mantle. 
■-■Tim'' 'i®' lowered, by passing tap-water through 
the same flexible copper tube; or f if necessary, by pumping 


Fractionation of the gases by means of liquid air and 
solid carbon dioxide dissolved in ether was stated to have 
enabled propane and butane to be isolated, and the 
presence of pentane established by explosion analysis, , 

. 342, “ The Composition of Coal.” By Davh> Trevor 
Jones and Richard VernonWheeler. 

An account was given of an examination of the liquid 
products of distillation of coal in a vacuum at low tem- 
peratures, from which conclusions were drawn regarding 
the campMtion of die “ resinous substances * that form 
part of the coal conglomerate,. 

A description was given of the various c ^npounds con 
tained in the oils ; obtained*; which consisted largely of 
1 tmtartruated (ethyienic) hydrocarbons, V naphthenes; 1 

: paraffins* phetmfe(cb»efly cresols arid xylenois), and: ; 
Jiumbk^e* Benxehe, anthracene, ''and 1 ' - 

sofidaromatichydrocar^ 

' tThe |weseoce hydrocarbons itfanyi 

quantity in cob! was discussed, ‘and an hypothesis put 
forward to account for the . rapid .Afemation of- paraffins; 
naphthenes, &c., on distilling coal at low temperatures. If 
Was suggested that such hydrocarbons must he present in 
the , coal substance in such a manner that whilst. in a\ 
sense, structurally complete, some change in their state, 
such as can be produced by moderate heating, must take 
place before they can be set free. 

This hypothesis, particularised for the 1 case of the 
paraffins, assumes their existence in coal as alkyl groups 
attached chemically to another non-alkyl group, R*H, the 
paraffin being in wbat can be termed a “ bound n condi- 
tion, as a component: part & molecule represented by 
the general formula RH -CxH^+i. The rapid . dis- 
tillation of* free n paraffins from these “bound* molecules 
when coal is decompiled thermally was then explained 
according to the following scheme :*■* “ ^ 

'' -j; RH-CsH-11,+1 -^ R+Cj,Ha»+2| ■. 

ygth certain modifications the hypothesis was used to 
explain the appeMnce ycd naphthenes, olefines, and 
naphthalenehomolognesmcoal distiHates. 

343. " isaMelrnmne.” (Freliminaiy Note}, By Hans 
Krall. •/ *[ V ""**'!■ - v . >'V ’ 

: Four isomerides of melanamme are theoretically 
posstble;— : 

s . N ;• '■ _ v V v ; Nit 

KHj-C^sNH 

R i 1! k r 

V 


:j 3 M <^Mater is tdhtrblled by a syrtem &t two T-tub6k and 
four taps. With tbis apparat 08 auy rate of rise or fell of 
temperature likely to 'be required in thermochemical work 
oaii «m Stained. 4 turbine stirrer is nsed for the mantle 
water, v- / r . ■' 1 : 

34 j, u Tke DisfflltifioH 0/ pool in a Vdtuum^ By 
MayaiOE John Borges and Rxcham 
Wheeler. ^ ' .V i , k ' , 

An account was given of distillations of coal in a high 
-vacuum, at < low temperatures, and tile apparatus : used 
■ described. ■ ' » ; 

> 1 The gaseous products of distillation only . were . dis- 
cussed in detail, the liquid products being dealt with in a 
subsequent paper. , *‘‘- i 

. The sequence of events wbe^ coal is gradually raised 
in temperature in the absence of air was de8cribed, and it 
was shown that of part of thenoal substance a- decomposi- 
tion point occurs at about 350°. - J\/ 


' ,tU» : c- . . 


1. 

\ Hi : 



NHiebiNH- 

NHsC^^sKH 

- | j 

NH N ^ ^ ' 0 

V Jf' ' 

1 1 J ' ” t r 

NH NH 


nhs ^ m : 

. m. /, ■ IV, - , ! 

Only one Of these, usually assumed to be (I.), is known. 
Two series of alkylmelaimnes are known, and are usually 
assumed to be deinred from j[I,J and (IV.J. During 'an 
investigation of the action of heat cm guanidine salts, a 
second melamine has now been obtained ; it is probably 
formed by the polymerisation of cyahamide in its carbodi- 
imide phase, NK:C;NH, and may be . assumed for the 
present to be the hitherto unknown isomelamine (IV.). 
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3 ; 5-Dlmetbylpyiazolc-4-diaa:oniom chloride is even more 
stable than - the corresponding salt L from diazotised 
4-aminoaOtipyrine v It is hot readily decomposed by boiling 
aqueous potassium . iodide/ and . its. capacity for azo- 
coupling is retained af ter treatment with alkali carbonates, 
hydroxides, thiocyanates, and cyanides. 

3 : $-DimethylpyrazoU-4-(fzo-i3-napkthol dissolves very 
sparingly in aqueous alltali hydroxides, but Is insoluble in 


: When guanidine carbonate, is heated for three hours at 
i8o°, the residue consists of a mixture of hmmeline and a 
substance which analysis shows in be isomeric with mela- 
mine, The former is readily dissolved by cold aqueous 
sodium hydroxide. •. - , 

. isoMtkntine .crystallises from'; vatej 1° ill-defined 
crystals, quite , unlike -the: characteristic prisms of its 
tsomertde. The two substancescan he crystallised side by 
side from the Same solution, so that the difference is 
< constitutional and not merely crystallographic. 

. iroMelamme gives rise to a chloride, nitrate, and 
sulphate of tnelamme, so that strong acids cause isomerisa- 
tion. The true oortoft can be obtained from which: alkalis 
“i T immelamine. 


; ^Atabdufc aGo^the compound decrepltates, and/passes 
ihtbthemorestable fotmi ’’ 

* L, t Rfdfi sfinlim 


Resorcinol ^ 


&eripdHpes* ; :Pkrt 

hmurin,” By Fran& George Pope* , , 

//Best^dnot' benzbin, as; piepkred , by Ddebnejfs, method, 
consists essentially of ^ydf^'^ph^ytfiuorod^ < :l6bn- 
jrxsatidii of this iSshlt was showd by ib coaverslon into 
^.hi^#^^v^;^y^^he v 'ptepatat^oh of 
the adefeyf dtowathre, whjjst by tbe action of phosphorus 
pentacfatoride tfc yields §; fi^hlord g-piienyixantbomam: 
chlOridO Identical with th^^bductof the reaction -between 
3-hydrmcy g-pbenylflopcone and phosphorus pentachloride. 
The different varieties of resorcinol benzem as" described 
by H. V. Liebig (Jovm: Prdkt> Chem, y ig *2, fu/yhocxv., 
g7, a4i) were hot obtained, neither were the/anhydro- 
compounds described by the same author in rgoS 
fecviii., 5^4). - ^ -'/•* / 7 /*■//.'' r .V . , ■- 

345. ** The Relation Between Viscosity add Chemical 
Constitution. part VHI. Some Homologous Series,” 
Bv ALBERT ERHES't BKiNSTAN, FXRhrKAND BERIifARD: 
Thole, and Perce Benson. > / *7 ... ; : / J - 

The aatbhrs have continued tbetf work on the additive 
nature pi log . viscosity, arid have examined the viscosity of 
ninety-three compounds' 'drawn from the homplogons 
codes of the fatty acids, alcohols, ethyl and methyl esters 
of wa fatty acids,, and esters of methylethycarbmol, 
hftxan-a- 61 , beptan-g-ol, octan-£-ol, andundecan- 3 -oI. 

They fitid m each secies that log:, yiscosityis additive 
within limits, hut that the CHa differ ences yary* with * (i) 
association, (2) maguitudeof the group to which the 
growing chaun is attached, (3) molecular : freight, {4) 
temperature. - /- ' B , ■>’ ^ - f ,/ / : ; r % 1 

* 346. ^Nohrof matte: Diaxontpm Salts, Parinj. 3 
Dimethytpyrdxols^diasonium Salts . thiir Axct<; 

dioivphihi* .By GiIbert j.T .7 Morgar and Joseph 
R»UiI.V* /,/ ‘7 //■■ ' : 7 ' ;; v ■- ^ /'-'V, 

. J* ; 

,> ' '• /: - tNH-CMc/ -- A ■ -.V ■ > 



d w , T ( 

converwott rntn the modemt^y ^ofuble ymnm* 
mrritkhride (II.) 

Addition of /sodium azide to the acid solution of 
diazonmm chloride determines at Once the liberation of 
diaso-nitirogen and . the production of . ^triazo-^ 15 - 
SuietkyljtyraxQle* a distinctly, basic compound, which id 
— Stated only on neutralising the solution with sodhun 


3 ; &DinUthvlpyrazifc-tfa%Q-fi-np$hthylamin* is a pale 
orange-brown base. / v it • ■'/ '1; 

347. u The Relative Activities of certain Organic Iodo^ 
compounds with Sodium Pkmoxsde* . Part IV, ’’ The 
tnduence of the Solvent” ByDAViDBEGAi^ER.,/; /. ! 

" rnu«. n 


pbenoxide * ' and"’, .ethyl ' and/ r 'propyl^; 'iodides'^ -h 
measured wit ha vieWof ^udying thhinfiu^nce ‘ Of the; 
/Solvent in this^ reaction J ‘"-'/y ’ \ />/; 

/ The following solvents^ were employed 1: methyl .'akjahol, “ 
ethyl- alcohol, propyl alcc>hol t v webutyI alcohol, isoamyl 
alcohol, and acetone. / / - ; 

If .was ghown that there is ho connexldn m thts reaction 
betweeh the dielectric constant of the solvent and the, 
inSaence of the fatter on the rate of J he reaction* The 
influence of ' the medium is very large, tbe velocity- 
coefficient in acetone ‘solution .being .more than one 
hundred ft mes as large as that in isoamyl alcohol solution. 

[■ l 34^. “ The Poly sulphides oj tke Alkali Metals* Part I. 
The Polvsulphides of Sodium” ByALEXANDBR RuLEand 
John SmeatH Thomas. ^ . ; / . . /'■ '/ 

Ah investigation has been made of the action of sulphur 
on alcohoHc solutions of anhydrous sodium hydrosuIpsIdeT 
prepared by the method previously described by one of the 
authors (Trans., ,1911, xcix., 558). A vigorous reaction 
takes place between sulphur and the bydrosulphide In 
alcohpUcBolution, with the evolution of by driven sulphide 
andthef ormatipn of polysulpbides. /'/'A ■: ; 7/ 

Using atnohiitsi^ ^of stilphhr^ ^ COrtr^pdihg t^itb the di-, 
tfeh.ta-,:and^;ii possible r .beka-shl)^tide t and 
eohcsmah^ g shlid product wasmbtamed, 

but only when the proportions ^ 7 %drhssnph$de and 
sulphur %.tbe teh^shSphi^ 1 

homogeneous. It eppsi^sdc^ " & rW J * Fbta^hpfedfpu's 
tetrasnlphide, whidii: 1 ^,'^* * 

crystallising m>weU-defined cubes* / ‘ 

Below . «| proportions •k»;thh mixtures; : 

were obtalt>edf wlMc^ramtaiDjail uhtbisuged hydrosulphide, , 
At the nentasulrmide staee tbe solid product is a mixture 
of thetetrasulphide and sci^rr, whmtkS^ye^tbiit stage 
there is some ixidicatinh ol , the separation if % hitter • 

^Tbe course of ^e reactipn ' and the probable nature of ; 
thesubstances prcsent in solution before evaporation of 
the latter was determined by .estimating the amounts of 
hydrogen sulphide evolved when varying amounts ot 
I sulphur werensed intbereaction, /,/.*„ ,7 h ; /: , 

7 / Anbydxima sodinm disulphide 'was also, obtained by 


lesspcduble malcoboltbanthe tetrasulphide, 

* 349; u Nitro acids Derived from 2 : frdfyutkoxyfanuoic 
Acid arid ^metkexypkthalU Arid” , By. John. C axNELr. 
cte msA |m laoNEirSnaoNSE^. '* t /. ■ ; > „ . :* *- \ v { 

a* — _ 4 . » t; .. _ . j| r * 


Aimrikoxyfalue& iptme&i ' . 

■ ^Nitro-z : 3-dhnethoxybenzoic acid (Wegscheider and 
Rtemenc,’ Monatsh.j rgro.xxxi., 70^ was synthesised as 
follows 3 Hydfbxy-n tolyj .methyl ether t on nitration/ 
yields S iS dinitro^hydroxy-o- iolyl methy l ether, which 
on methylation and re&ictu^gVes 2~nitro-5z6-dmaihppy m l 
mrtOh&Unk, Oh edipaxnatum of the zuhmdrgrqap Jhe.C 
resulting 6 rtitro 2 1 frdimetkoxytoEimf ■ .^zmniies, - 
.oxidation, the required add 7 . . r ’’ r . , - ‘v ] ' - «* ; \ 




Interaction oj Glycerol and Oxalic Add- 


; t Tfremtx*ti0n aicxd ^ieldis a mixture 
$£ $-:wrid^nittfai-m*ihoxyphtkdlie acids, which can 
readily be Separated. The former was also synthesised by 
oxidising i - nitro-2-naphthyl methyl ether, and the latter 
by oxidising yidtro ^-rnethoxy-o^xylene. \\ 

356. u The p-Nitrohensoates of Bomeol and iooBoi'neol* 
By George Gerald Henderson and Isidor Morris 
Heilbron, 

In the course of investigations on the action ofoxidising 
agents on camphene and; on horny lepe, the authors have 
more than once bad some difficulty in deciding whether an, 
alcohol present among the oxidation products was boineol 
or imborneol. It istroablesdroe to obtain these compounds 
in a state of purity by crystallisation atone, pud. suehof 
ibeir hitherto described derivative^ as are weU characterised 
andeasily prepared, for example, the hychogen phthalates, 
melt at ...:tbeysam»e^ or*; very i sea^y'the^sam^ temperatures.; 
The author* therefore soagbtfm^ pfbqriieqt: 

and isoborneol by means of- Which the al^hols^Cnildv he 
mot* easny distn^Uishcd fronr each other. and ultimately 
fodpd ^^ l^® p^fyohenzoates^yddch caube prepared and 
meet ihSareqnirementv - s;, ;f 


syreight ofpntepyridme. and .the 
immediately, : is completed by 


tp pyridinm and .the 

fbr a^Smr or two or* the water, 
bath. Tbepyridiriefe dsmt rembved by cautious addition 
o£ dilute iiilpbturfc" ,, add f ,’t^e Bask being kept cool doring 
tins operation by immersion in ice-water, and , Y Hie 
precipitate >;nft|dbenaoa*e is collectod, waahed with 
'dilate stftpburic add antfwitfa water, dried, andwystaffised 
1 from alcohol.. Osaalty m*e 42 cy 8 ta^MiHhf 4 s snfficieni. ■ 

- ; Borneo* p -nitre oeityoate, \ NOa't^TV CO^CioHxy, 

crystallises from ateobol in nunttte, lnstro<n 8 , colourless 
e ' plates, which melt at 137 *. It is sparingly soluble in: cold 
alcohol, readily so in the other common organic solvents, 

_ . apd irtaolnble in water . v ‘‘ ^ T f ' /'■ yy 

0*472 gave 19*1 cc. N 2 (moist) at 13 0 and 754 mm. 

■ 1 ^ -■ * ' '* , 4 . 
• > Ci7Har0 4 N requires N*4*6a per cent. , 

ImBomeol p-nitrobenxoate separates ' from alcohol in 
Tine; colourless needles, which melt at' 129°; In solubility 
it closely resembles the corresponding bomeol ester 

0*559 gave 22*5 cc.N 2 (moist)at 12 0 and 760 mm. 

C17H21O4N requires N.»4*62 per-cent. ; 

The ultra-violet absorption spectra of these esters were 
fpund to be identical, each compound,: in; M/lo, poo- 
solution, showing a shallorw band with head at x/X 3080. \ 
v- : The esters ;nre readfty' hydrolysed when heated with 
dilute , pOffiom; hydroxide Under redox. ; * The 

liberated alcoho Is were, distilled in. a current of steam* 
coltected. drled, and crystaUised from Kght petroleum. 

. :^mpmffiedr.bbrneOI Six found to melt at f 208° and, the 
^holxlhb?45t>i^5 die fo«U^ is the 

1 same ks, wit thafc of the imbomeol three degrees higber 
than, that formerly recorded’. - ' V* ' 

. 351. H The: \IdeuBip of . ike Supposed 3*2 55- 
Dmeikyipip*ra*insS By Weluam Jackson Pope and 
John Read. ,* 

The authors have continued the examination of the 
substances described as 'a- and 3-2 : 5-dimethylpiperazirte, 
and how show that the behaviour of -the jS-isomeride can 
only be explained on the assumption that -it is ris? 2: 4- 
dimethylpiperazine ; it is further concluded that the 
" e-compound is trans -2 * 5-dimethyIpiperazine. 

25a. u Oxidation of the Anhydrides of k t,i~Didhy drossy- 
MntphthyldicdkjflMethanefJ* ; (Preliminary Nobs.) By 
1 ' Hemshdra Kumar Sbn-Gurta. , ^ 1 ; X\ 

.This investigation has been undertaken with the object 
of ascertaining ihe constitution of some of the 


condensation products of a-naphtho! with ketones, as also “ 
of synthesising some napbthaxanthone derivatives.: 
The anhydride of 3 - 1 1 1 - dihydroxy dinaphthylpropane, 

q^ 3 >C <CjoH 6^ > ^* 011 mtidation by chromic 

aciif, two products, namely, (i.) an orange compound, 
C24H16O3, crystallising in , min, soft; needles, and melting 
at 287°; and (iL) a golden-yellow compound, C24H16O4, 
crystallising in lozenges and melting at 245 0 . The latter 


(mi pi 252— '253°^ » its dtace fy l derivative crystallises in 
needles Rod triefis at 241—242°. The anhydride of y-r ; 'i+ r ' 

’i 

yields a deep tpd com found : cryBiallising in • .plates ; and . 
melting at 22i°i Tfe crnmtitjutimi of ti^e products are 

By 'Aii*X4»BER^i.Ea£i lV &j T -i *' • 

K If the electrons -expelled ■ in radioactive . change arise : 
from the same part of. tite atom in which the dectrons ; ^ 
governing eleeteodieraical change of valency mist,' it, i 
ehonld foUow ffiat the chemical properties of the uranons 
and thorinm iong^arepidentical. By redneing a mixture of 
thorium and uranyl salts hy nascent hydrogen and then 
treating the reduced liquid fractionally with a precipitant, 
it was round that although the properties of thorflmi and 
uranium in thequadrivafent condition aro very similar, yet 
there is a distinct difference in these chemipal nature, and 
they can be separated from one another by fractional 
precipitation. In carrying out [the examination of their 
properties it was necessary tbat ihe precipatation, filtration, 
and other operations should be performed without air 
coming in contact with the reduced liquid. , v r , ; * , 

, As w result of these experiments the conclusion was 
drawn that the electric charges oh the a- and d-patticles . 
must arise from the nucleos of the atom* and, that electrons ■ 
may be added to or withdrawn from the external ring of . 
electrons, thereby tocreasing or dimmishing the valency of 
the. at pm. ■' i ' ■'. / ^ '] 

' 354- “ The $ysfm XyUne^ 4 tcohol^ Water,* .■ By 
Adfred Ko^t and Norman Hurray Bell. - ■: 

The authors have determined the data of the .varying, 
miscibility of 'xylene, alcohol^ and water at different 
temperatures, also the position of the tie- tines which give 
the composition of the conjugate solutions. ' 

The extent to which xylene is; separated from jts solution 
in alcohol hy the addition of water has also been examined, 
as also the composition of mixtures oil the three liquids 
which possess the same specific, gravity. 

' 355 * “Interaction of Glycerol and Oxalic 'Acid.* By 
Frederick Daniel Chattaway. (This paper was refed ; 
at the meeting on December 4th, 1913}. • - : 

, The explanation usually given in the text-books of the 
reactions occurring when glycerol and oxalic acid are , 
heated together,and commonly employed in the laboratory 
preparation ol formic acid and of- allyl; alcohol; is 
fundamentally incorrect. *5*4 5 T : rJ r 

The true explanation is the obvious one. The oxalic 
acid acts on glycerol as it does bn: other alcofads, and 
.produces an add and a noma! oxalate. The. former, like 
alt such compounds, is unstable at a slightly elevated 
temperature, and decomposes when this is reached info 
carbon dioxide and* monoformin. The fresh oxalic acid 
added displaces the formic acid front the latter, and the 
cycle of operations repeats itself. ; v „ 

Tlie more complicated reaction which goes' on when the 
first product of the interaction of* glycerol and oxalic acid 
is rapidly heated, until evolution of carbon dioxide cer sas 
and then at a much higher temperature recommences with 
simultaneous production of allyl alcohol, is. the decomposi- 
tion at the high temperature bf the normal ester, which is 
produced from the acid 1 ester hy ‘a ..repetition Of the ester 
formation, jnto carbon dioxide auad allyl alcohol. 

The main reactions concerned in the production of 





7® 


formic J arid^and of ally! alcohol should therefore be 
formulated, thus:— 


CH*0-CHO v 


CHa'OH 


‘ ’ f . 

CH-OH 

CHa-O-COrCOiH # f 

i i„ — \ CHa'O'CO 

CHj’OH - C9a*0H 1 ^ j 1 

. v -- ■; - . ; . 'v, ; ch-6-co -> 

: T : ’■ •. “ CBaOH 

C^-O-CHO;^ C^fOrCp.Cp*H . j;.- ■ 

V + H'CO a H 


(Chkmioal News, 
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wnsufflers showed a very marked increase asconWrf i 
With those of previous years, and he admits that thev were 
mite justifiable. •: They were confined almost entire!, tn 
districts supplied with water from the StmWr««JL? 
See? “ C , development of TabbllariairequenUySoi; 


NOTICES 0F BOOKS; 


Ra JJf of Positive Electricity and their Affliction to 
Chemical Analysts. BySir J. J.THOitsas.O^I^FJR.S. j 
London, New York, Bombay, and Calcut ta : Longmans, 
Green, and Co. ; 1913. . • J* - •*•■ 


ranariamc possmmtiesof Sir J. J. -Thomson’s newmethod 
of analysis, and the account of the work which has been 

1 ^ ta i 0rydurin Sf *•». past-seven 
years Wplp it is to be hoped, induce many other workers to 
en^r the new field of research. The method is in some 
TOjvwts mme powerful even than spectrnm analysis, and 
fim technique js not specially difficult. In the book the 
expenmenta!, details and the apparatus employed are 
f ° g oto &*V >3 * whicfahavTbeen 
obtsun< ““ ^ I, c P r . 0,!ace ?* Some account is given of the 

of positive ra^; 

and of Gehrcke and Jfceichenb*im*8 work on the positm 
rags startup from the; anode, and, the nature of x! t the 
su^taitce wing tbe M $,*> line h shortly discnssed^ 3 The 
authm emiBkders that the evidence pointr eor the conclnsiwi 
^3 lfi_tdatomic hydrogeii Hj, , which appears to be 
W? stahle ^ than any ' known allotropic : form of an 



r whkh has 
The author 

latoiy theoiy of ligbt. and he gives a quite nnht»«J^ 
Sf°“ nt *he phenomena and theories of phot electricity. 
The hook is written for fairly advanced students: mid Ida 
pot go mto elementary details. An - fc ni Sf: 

giyes a very clear historical review of the whole field ,1 
search, and outlines the plan of the book. The work of 

gmgflc fes masses 

* -5 *£ 


UM °°’ 

ffitt. 11 #* 1 ' *5* undetZ^SleTbf 

ahle account of wrnrn of the toost imiawtw C iJi,^: 

have been ' 

hdd moreover the 'pu&&iy naS 

M&fofUd. GoHcnif R<ai*#p -Structures. Bv- f n w 

fy&42* •; 

ffiSSew 

ffi=?35«5frfS®SS:'- 

greaihnmb^ . 

ge^uwe:d.agr^ns should gteaUy facilitMe^y’JS 


THis book is intended fw the use of studente nf '~utLL ' 
who are usual* kbfe to ^ 





the study of chem&try ,and yet need to have a fairly 
Retailed knowledge of some of the more complicated sub- 
stances: Insuch circumstances much the beat plan is foe 
them to base their work upon a text-book such as this, in 
which substances of medical interest only are included. 
After a short chapter dealing with methods of determining 
melting-points and hoUing-poiats, elementary analysis, &&., 
the author introduces the study of methane and some of 
its simple derivatives by a brief discussion of the distilla- 
tion of wood* Thence he paSses to a very short outline of 
the chemistry of the carbohydrates mid alcoholic fermenta- 
tion, and -so on to more complicated compounds of the 
fatty series. ; In the Bame way the distillation of coal 
forms the introduction to the ebapterson the aromatic 
derivatives- ; Nitrogen compounds she' irotintroduced 
nntil the later part of the b6ok% The division Of tbetexf 
into short sections doesmuch tb ^ghten the student’s 
difficult task, and thebrief discussions pf die coxistitutkm 


quite auffidjHfr % 'their purpose*:^ i \ ^ ■>; 

y'T ^ , r ^ \ 

vTri#'bobfc'^^ anaetline of- the' theory and practice 
m eahttatioa, the la i eotireiyfcom -the 

American pomt of view. Itiadivided into three parts* 
the ffisroiwfcich deals with In this part 

the chapter ta vefctilatita has been entirely ire written in 
the third edition. The second part gives an aecooni of 
the applicattons of tbe princjplee of samtation, and the 
contraction aim sanitation of t en e me nt^, -private houses, 
factociesidtC., nrO described mit* while sections Onthe 
hygiene of foods and oh dwinfectants are included. The 
tart part of the book deals* with tbe duties of inspectors, 
tat since England is decidedly ahead of America with 


Underground Watery for Commercial Purposes. By Frank 
L. Rector, B.§., M,D. New York : John Wiley and 
. Sons- London ; Chapman and Hall, Ltd. 2913. 

The mineral water trade of New York, although as yet 
only in its infancy, Is gaining rapidly in importance and 
volume, and hence the author of this little book thought 
that It might be useful to compile an account of all: tbe 
literature dealing with the nse of underground waters and, 
springs f or commercial purposes which has been published 
recently in America. The book gives shmt ontlines of 
tbe chemical, bacteriological, and microscopical examina- 
tion of water. These descriptions are sufficiently full and 
clear to give the reader a good; grasp of the general prin- 
ciples tooiyed, ta , the various operations, but are not 
failed lehov^h & be used as > guide to tta actual work 

■ :V ^ '•'« 

Tte ytimrial of tie Society of Ifyers and ; Cdkvnsts* 

. December, 1013. r . *! J/- ^ .J; ‘IkA,: ; ]' 

This journal contains a vdry interesting paper read before 
ajomt meeting of tbe Manchester Sections of the Society 
, of Dyers and Colourists and the Society ofjCfaemical 
Industry by Mr. = Julius Hubner on M The History ; of 
&yem£» w Every student of technology is the better for 
state knowledge of the - history of his. special branch, but 
cannot as a rule devote more than a very short time to the 
study, and a risumi ‘such as this is invalusble for stimu- 
lating his interest in the/ development of modern theories 
and practice: The lecturer made a careful study of all the 

witi^he very early history bf dyeing in Ike Bast and elS 
where, arid gave some very quaint rftcipes and iHustratiooB, 
.closing his remarks with the end bf the 17th century*: 


CHEMICAL NOTICES FROM FOREIGN 
SOURCES. -./ 

Nora.— All degreerof Umperatcro are CenriRrad# anhtt other*?!*® 
expressed* -/ * . , . - 

Bulletin de la Socilti Chimique de France, 

YoU zhL-xtv., No* 23, 29x3. ; 

Determination of ; Sulphates in Wine by Pbysico^ 
chemical Volumetric Method. — Paul Dutoit and Marcel 
Duboux.—The volumetric determination oftbe sulphates , 
in wine With N/4-bacyta as reagent, and determining the ,, 
conductivities in order to ascertain the endpoint of the ; 
reaction, is more accurate than the gravimetric method. It -4 
ptesescedf 

nor : >v, ' 

- " BerichU derBeutschen Ciuudscken QeseUschafi. 

*'/ j Yok sstvii^No- tyt { • ■ 

.,::;Bbron Hy dri^a^MfeA^ibbki l j&&t Friederici, wad ^ 
Qtto Priess^The ^followh^' : 'coi£^i:ds of:" boron |md^ 
hydrogen have ' been prepared ; B 2 He* ; Obtained by ~ 
heating B 4 Hro. Melting-point, —169° ; boiling-point, 
-87°. Very easily decomposed' by water, otherwise 
stable. : a. B 4 H I0 . Obtained/ by fractionating the gas 
resulting from magnesium boride and add- Melting- 
pomt, — 2X2° ; bcHling-point, + 16 0 . Very easily decom- 
poses to give other boron hydrides. Slowly decom- 
posed by water. 3. Liquid colourless fraction of tension, 
about 30 znm./o 0 . Obtained like r. Very unstable, poly- , ' 
meriaea to yellow solid compounds. -/Possibly contains : 
BgHui. 4. BfiHia- ; Like 2 from the raw gas- Tension 
10 mm./o°. Very easily decomposed by water. 5. 
B10H14. Obtained like i aod by heatihg B*He- Melting- 
point, 99*5°. Volatilises undecompoeed. Soluble in CS*. 
Insoluble in water. Gives yellow ablution with caustic 
soda: 6. Non-volatile colourless hydride, solubie in GSa* 
Obtained like ,2. . Probably contains 12 atoms d boron in 
the molecule. Stable towards water* Gives yellow solu- 
tion with caustic soda- -Gives 7 on heating. 7. Non- 
volatile ycHew hydride, ksolnble in 1 Obtained like 2 

and by heating 6. r Contains about 4H atoms to 5 atoms 
of B. Dissolves undecomposed in water. 8* Liquid 
hydride which volatilises with difficulty. Obtained by 
heating 6. 9; Colourless, non-volatile hydride insoluble 
in CSi. Obtained , by heating B a Hfi *, gives ' white crystals 
With water, yellow solution wife caustic soda. 10. Brown 
hydrides resembling borohi and poor in hydrogen . Obtained , 
fay heating 7 to a higher temperature- Nearly all these 
hydrides give new compounds when they react with water 
or alkalis. Thus boron resembles carbon in its power of 
yielding compounds- _ : ^ ^ ' 

Behaviour ofRadio- elements towards Precipitants 
— Kasimir Fajans and Paul Beer. —With very few excep- , 
tions a radio-element is ^ecipitated from a very dilute ( 
solution with a ^ecipitate of an ordmAry element, when : 
the" precipitation takes place in conditions m Which the 
radio-elemmit would separate it were present in a 
weighabie amount. The fact that this rule holds good 
universally shows that the behavionr of the radio elements 
in precipitation reactions is much leas affected by abnormal 
adsorption phenomena than has been supposed: k 

; , ’ /< * _ No. 15, 2923. / \ - 

Arseno-stibino and ATsino-bismntho Compounds. 
r--P* Ehrlich 2 nd P- Karrer.^-Stibine oxideB and dichlorides 
and other^ inorganic antimony ssdts of the trivalent metal 
readily react with arsines to give arseno-stibino compounds, 
and bismuth trichloride behaves similarly. Tbe condensa- 
tions occur very easily at the ordinary temperatnre when 
the methyl-alcoholic solutions are mixed. The arseno- 
stibino compounds' are very stable, with properties re- 
sembling those of tfcfe arseniouB derivatives. They -are 
usually yellowish or dark brown. The bismuth compounds 





s for the Week. 
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are very unstable, . and are decomposed when boiled with 
crater. They are black in colour. 

Quantitative Investigations of the Absorption of 
Ultra-violet Rays by Saturated and Unsatiirated 
Ketones and Aldehydes ot the Fatty Series.— Jean 
<* BietecJn and Victor Henri.— The absorption carves ol 
: aldehydes and ketones ..can be analysed into “ elementary 
. absorption curves." With . the; aldehydes two elementary 
,/ curves are obtained, One corresponding to tbe_ carbonyl 
. and the ocher to the alkyl. . With the ketones three, curves 
: are t^>tained, namely/the same elementary curve of the 
carbonyl and two curves corresponding to the two alkyls: 
\ In the absorption of rays of.diSerent wave-lengths the 



« — v&mp&V and 

T VttnJfc^^fortei^accKhpbtiiiasjb^h 
ainitowro, $ViH 3 %^sqi an* 2CdS0 4 .K a S0 4 . 
/• Phototropiain * if! J^ydSaieni^'^'F. Bovim.— Ttie 
author has prepared the, lbilowing hydrazones Phenyl, 
p’toiyi t d-riapittfcyl, and diphenyl hydraxones of aceto- 
phenone f phenyl,>-toiyI, ^napnthyl l diphenyl, methyl- 
'f hmyk and bcnxyiphenyl bydrazones ot benzophenone. 
Hone of these is ptototiopic, and apparently the presence 
of an aldehyde hydrogen is necessary in order that a 
hydraxone may eatnbit: photofcropism, The phenomenon 
is ^t m a nhested tf the hydrogen Is replaced by any 
radicle. '*,* y; * ,, ' . '\,Y. ■*: ", v 


V Y : • . MISCELLANEOUS. •• YY j Y- 

Y , Royal Institution.— A General Meeting of the Members 
. Ol the Royal institution was held oh the 2nd inst., the 
Duke of Northumberland, JCG.,President,in the Chair. 
Ttie Right Hon. Lord Avebury, Mr. H.A. Humphrey, 
jOL X^ald Moody: and Mr. Av Ross were elected 
Members. The special thanks of Members were 
remrncd to JLady Htiggina for her present ot a protrau of 
the late Gir WiUiam Huggins, and to Mr. Bence Jones for 
"b» ptwsfat'.m ..three > boxes oontaming some ; relics of 


& Sir DavMGitt, T&O.R' ..... _ _ 

M the l&yal add r^ui mions of condolence 

frith jteraeteii^wesd # y *yyy 

>,:vfi#hjalb l atwNab, 

f F.I.C. f «iUdeli«* Ulefitatof two lectures on “ fajrfos; esj” 
Ftitettey -stiligufr a*"' 8' «t Kmg’ 9 
' College Strand. - SyUabus of i*cfrr* r-rSnoit historical 


* 7»T l, «S u i 

r-T— t»-t — r— « — ■ JWkd ol avail- 
cartes greatly widened by 
the: 

-Two made* of 

, -^combw^cm:,^-; deflagration and detonation ; 
means of in*tmti^eadh %ede, Velocity of explosion 
. wave in detonated explosives. Conditions under which 
the result of an explosive decompositibn can bp foreseen 
from theory ; conditions which interfere r With theoretical 
conclusions and necessitate experimental determination. 
Limitations of experimental methods. / Heat devdpped, 
yojumeand composition of gases, and pressure produced ; 
defect of pressure on composition of gases. Theoretical 
reached oh explosion ; experimental attempts 
t it; need for further work. Senstfiveaae»of 
^ caeans of inc re asin g oc diminishing It. Con: 

Y Y^YY..Y ’> T - k, v ' r' ; Y '■ 


sideration of certain types of explosives in general use. 
Qualities which they should possess. Methods ot testing 
explosives. ' Y '■ " ; , v ‘ 

. South-Western Polytechnic Institute, Mantesa 
Road, Chelsea, S.W.— A course of six lectures “ On 
Milk," followed by practical work, will be delivered by 
Prof. A. Haxden, D.Sc., F.R.S. (of the Lister Institute), . 
on Thursday evenings at 7.30 o'clock, commencing 
February $ f 1914: . This syttahus is; as follows s-^CMe/ 
Properties of AHik <— The Constituents ; of . Milk t Milk- , 
sugar, hat, Proteins, Stilts'; Specific Gravity ; Analysis of 
Muk ; Detection of Adulteration j Lffectpt Heat on Milk ; 
Dietetic value of Milk, Bacteria in Mr^f^General Life 
^History ;of Bacteria ; .Method^ 

1 and Isolation ; Mode - ' oT ReproduChdn £ ^ 

Occurrence in Air* Watery and Sml, add if} j^e'Aia^al 
Body ; the Mature and Source Cl the Bachiia ihvM^V:^ 
SuspendediMatter in Milk; ^Bacteriological Standari^ df : 
Ponty. Change f ProMuced in Milk 
of Milk .by Acid and by Rennet ; Infiuehce of Tempera* 
lure and Preservatives. Sprees# of uisease. hy Muk^-r ~ 
Diphtheria; Scarlet Fever ; Typhoid ; Sumraer Diarrhoea ] ^ 
Tubercuiosisj Tracmg ol Epidemics to Milk Supply*', 
Preventive Measures . — Importance of Cleanliness ; Re- 
frigeration ; Methods- ot Distribution ; Sterilised and 
Pasteurised' Miikv Practical JVor*.— A, Practical Class 
will be held immediately after the lecture^ the work;of l 
which will include simple methods of ascertaining the 
Composition of Milk, me Detect on of Impurities and 
Preservatives in Milk, and the Bacteriology of Milk. 



;:P M^SUKuS FOR THS WMS|C ;V/' ■,/, 

Tdxsdav, loth.— Royal Ineutution, 3 . ^Animals and plants- under 
^ Bomesticatiou,” by Prof. W. Bateson.F.K.S., &c. 
Wxdnssdav, mb.— Royal Society of Arts, 8 . “History of Colour Y 
i ‘ \\ v RrintiDgV’ by RvA. Peddie. , Y . 

TauaiDAY f iatfa t ~-RoyaJ lnatinitiOD, 3 i " ** Types and' Causes of Earth ■ ■; 
“ •:v J ' Cruit Folds,” by Prof, SirT. H. HoUaod, F.R.S. 

*' Royal Society at .Arts, 4 ^ ' M Rhor«saa, the ‘ 
Y rY ‘r - t v - Rastern Province of PeraMu” by Ms^or Percy ; 

■ Moles worth Sykes. C.M,<W«C- , j . ' Y ; ' 

- 7 -*' : ; : : Royai sdcicty* - ‘‘Cbemical Acuonthat is Stithu- . 

■' ’ Bffetitilf the Gaxigetic AhhViuina bb the : 

Y , 

r ^ 1 

Y r , 'Y\ :■ ' , ■; ^yr^nsparehee: fr^ra^iaQis&e of the .Snrtagaa - , 

r. '* • / ^ Film j^K.pc«r in Pohhnng ftvpUbJ* hy Q, XY ■ 
: Beilfcfy. ' ^Method Ot dvowfing Inaccuracy due to 

*; ■ Y i m' * Fixing" a , Gold : coinage 

, , *,*T 1 ' Y. ; y.i “A, : ; 

‘tiwpSf^Cwrbon SteeS^by S. ^YJ. Smith 
“ Y ; and J. Gaild. ;:M Note on (mimetic Pressure,” by'',; ■ 

‘ 'V ^’Y /.WiiMUd. . * >,*r. >Yv r ’, 

FtibAV, jath.—Rayal lostitution, 3 . “Production of Neon and. Hdiuitt 
’ "i 4 %■ Y by. .Electric DiBcharge,“ by Prof. J. Norman Collie, 

t 1 ! Y 1 '' ' Y, f J " - ■• 

? , — - Y ^ Alchemical Society, 8 . 15 . (At International Club, ' 
Rogaat Street, S'.W.f. “Some ^otes on , the Doctrme 
;r , , , ■ j: v : Y l : of 'the .First Matter, with special reference to', thd ■ 
/:;Yo V , * ‘ r Works ot Thoma* Y •. 
SA 3 ?aRDAY, i 4 tb.~- Royal Insutudon, 3 . • “The Electric Rmissivity 
‘^.r, ■; - *, ’ Y r of Matter,^ byj. a. HarkervFfR.S., &c. i ,„, ■ 


INSTITUTE of CHEMISTRY 

OF OKEAT BRITAIN AND IRSIASD. . 

. f : Founded 183^, Incorpo ghted b y R^aJ Clmiter ^dS^ 


ahd ^l the chemiatiy of Food and Drugs; &c., will cothraence on j 

Moxuay, March 553, or on Monday, March 30, 1914* - r 

■ The LIST of CANDIDATES via be. CLOSED on Tuesday, 
Fsbeuaxy 34 , 1504 .: v ', ’ ' ; -1 l Y ” - •/. Y - «> '-y ■ 

' Fonna of application and former particulars can be obtained froca , 
the. Rxqistrak, Institute of Ubbausssy, 30, Bloomsbtay Square, r 
London, W.C. ^ Y, -% , ,, 1 ' v- ,,■* . 

AKKKRXieam-nt^etB; 

A Register of Feliowe and’Assodates 'of tbe lnsdtuteef Dhemfeby: 
vbe are aoekisg appofartmeats ie ifrtat tbs 0%oa<rf the Impute. '* : 


' Estimation and Distinction ojf Ozone, &c , at High Dilutions. \ 75 

TtfE CHEMICAL NEWS. 


Vol. CIX., No, 2629 . 


THE ESTIMATION AND DISTINCTION OF 
OZONE; NITROGEN PEROXIDE, AND HYDROGEN 
PEROXIDE AT HltfH DILUTIONS. 

\ V ' 1 ■ ' By J, N. PRING, D.Sc. i 

; This research was undertaken with a view of establishing 
some method whereby an analytical estimation and dis- 
tinction of these gases could he made , when present invery 
4. small quantities. The immediate purpose for which this 
Y method was required was in erder to make analyses of air 
at high altitudes for these substances. ' It was, necessary 
,■ to employ some stable reagent which would react rapidly; 
and quantitatively with these gases, and which could he 
nsedinsmallvessels attachedto baUoons,andalso applied 

4' in moeatafodistr^ *4 y\'4 X’Y '? 4 4 4 4:44-- : ' 

i l : ; 1 ■' No cohcimave ftie^o^ Easyet been devised which would* 

Satisfyih^neMremenj^ 4 V 44'''“ 1 ,\4 

After; a nbraber of experiments it was found that a 
' pure 1 'potassium iodide, 

wis the holy reagent which gave satisfactory results lit 
determining ozone and nitrogen peroxide, while the. use of 
: titanium sulphate in sulphuric acid was the only satis-; 
factory means of detecting traces of hydrogen peroxide. 

It was found that the potassium iodide solution reacts 
with ozone, even when the gas is present at high dilutions; 
with great rapidity. This is also the case at temperatures 
v as low as -rS°°» ^ en the gas' is passed over the surface of 
the solid reagent. * As the ; reaction which takes place 
between ozone and potassium iodide is known to be very 
complex, the conditions were investigated for the dis- 
tinction of this, gas from other possible reacting gases 
which me present in tiie atmosphere. 

A. Actum of Ozoneon Potctssium lodide. 

It has been found that in a neutral solution this reaction 
gives rise to a large number of substances, including free 
iodine, potassium hypoiodite, iodate, periodate, hydrate, 
and peroxide (cf. Garzarolli-Thurnlackb, M onatsk. ,1901, 
xaui., 955 * Brurtck, Ber„ 1900, [2], xxxiii., 1832; 
Pechard, CompUsRendus, 1900, cxxx., 1705J. 

An estimation of hypoiodite and free iodine, on the one 
hand, can be made in presence of the other compounds 
by titrating with sodium thiosulphate. If the solution is 
then acidified, the iodate and periodate are decomposed 
with liberation of iodine; and are thus readily estimated by. 
, again titrating this with thiosdlphate. In the present work 
the measurements thus obtained were later ; compared, with 
: those given by hydrogen peroxide and nitrogen peroxide. 

, : ' Ozonised oxygen was prepared by heating potassium 
. 4 per m a ngana te in a combustion -iube, and,: after drying, 
passing tile oxygen generated through Siemens tubes, and 
then collecting oy«* distilled water in a gas holder of 
xo litres capacity* Before tilling with oxygen the whole 
apparatus was first carefully exhausted so ns to ensure the 
absence of nitrogeaandwater vapour. 

Measured volumes of this gas were then passed through 
, or over the surface of, the reagent, consisting of equal 
Weights of potassium iodide and water contained in a 
mxm i wash-bottle. The resulting solutions were then 
: analysed by titration ‘ with N/100 or N/1000 sodium 
thiosulphate, and, after removal of the tied iodine, the 
iodate was estimated as described above. The potassium 
4: hydrate was estimated in a separate sample by titration 
; with N/rooo sulphuric acid. 

, Experiments were made with the gas at different com 
centiations by progressively diluting the gasin tbe.bolder 
by means of air which was drawn through a .hot alkaline 


Table I ^Reactions at Room Temperature, 
Mgns. eqoiv., calculated on 
total volume of reagent. 


- Cone. - 
Volnma of ' of ozone, 
gw (cc.), volume 
.. , per cent. 

xo 4*03 
After standing 12 
days .. .. .. 

5 

too 2*17 
After standing 12 
l days ..* ..** . 

,4000'-; ■.*>-/ 

xboq V 0’90 


Free Iodine es Potas- 
iodme iodate Siam 
f+KIO). (4-periodate), hydrate. 

0*0105 0*0255 0*009 


Ratio, 
free la to 
1 2 as iodate 

1: 2*4 


0*0x37 

0*0052 

0*0438 


0-024 

P'00755 

0*150 


. 0*0633 o*x68 , 

0^x27 , '.-.5*0,7' , 

o‘28SY Y 0*570 : 


Nil 

Nil 

0*028 , 

0*006 

o*or5 

0*0x2 


1*5 

3*5 


After, stahding^isYY : * >4 Y4Y4 4 > -V 4 

4. hours . ;.. »> ' ' 63X ,/.■; o'*49'i/, ' 0:026 

V. ‘l‘5cr ' •- 6*49 - v 1 c 0*0666 •* 6-01524 " 6*0048 ! 
After- 1 standing 4xa . , 4 , , \ . . % \ ; * 1 . 1 v , 

' Mays 4 .4 ; ; . 4 ; 00077 •, * 0*0142 - : > 

500 Y 0*20 6*054 0*037 ' o*oox 

2QOO ' o*io: 0*120 0*073 0*007 

After standing 15 

hones t' ..4. v 0-183 0*074 0*008 
150 0*02 0*0028 0*00047 Nil 

After standing 12 4 V : 

days.. 4 . 0*0019 o-ooi6 * Nil 

xooo : o?or6 o*ox2 . 0*0027 o*qd8 

After standing.. 12 Y . *^'4 

days .. .. .. 0*014 0*0032 Nil 

6500" 0*00062 6*9040/ Nil Nil 


1: 3r* 

, x : - 2*5 , 


1: 

: r y 


**4 

2*3 


I : 6*6o 

i t 0*41 
1 : o*i6' 


0*23 


Temp* 
of re- 
agent. 

— 22 ° 
- 28 °/ 
“53° 
“55° 
-59° 


Table ll.— Reaction at Low Temperatures, 
iuiv„ ddcnlated in r 
iume of reagent. Ratio 

* - free la 


Volume 
: of gas 
. (cc*)* 

4OOO 

60OQ 

6500 

1200 

*750 


' Mgcma. eqi 
Cone. . total vof« 
of ozone, — 

volume ,Fred , 
percent. Iodine 
(+RIO), 


0*014 0*04! 

0*0085 0-006 
0*0027 0-0027 
0*0045 00012 
0*0110 0*0041 


Iodine nn Potaa- to la as 
Iodate- sium , iodate. 
(4-Rlpi)*, hydrate. 

0*011 6*ooS 1:0*27 
, 0*640 o*doi I ; 6*7 
0*0150 Nil x : 5*4 
6*0037 Nil x:a ; 9 
0-0130 Nil 1 :3*x 


> remove any impurity 


solution of p 

which would react with the ozone. 

It was found that after a dilution of x part in one 
million it was no longer possible to detect the ozone. This 
is probably due to the destruction of the last traces by 
residual impurities in the diluentair. It is noteworthy to 
recall here the well-known fact that at a dilution, of x part 
in 500,000 the gas possesses a decided odour, so that the; 
smell constitutes one of the most delicate tests for 
this gas. ; ; . . 

The results of the measurements made are given in 
Tables I. and II, The volume of the reagent used in the 
wash-bottle was in each case 5 00. Since the cryoscopic 
point of potassium iodide solution is -24°, measurements 
below this temperature were made by leading the gas over - 
the surface of the solid reagent. In these cases the 
reaction vessel was always joined in series wfth a second 
vessel containing liquid reagent, through which the, gas 
issuing from the first vessel was made to pass. It was 
found, in every case that more than half of the ozone was 
removed by merely passing over the surface of the solidified 
reagent in the first vessel., 

For the analysis of "the liquid, a cc* were always with- 
drawn* In some cases a long interval was: allowed to 
lapse before conducting the titration in order to see the 
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bhange on standing. The concentration of the ozone was 
calculated afterwards from the analyses of the reagent 
There la some, doubt whether the iodine liberated after 
using a neutral solution and then acidifying, is an exact 
measure of the, amount of ozone [cf, Brunck, loa: cit. \ ; 
also Ladenbnrg and Quasig, Ben,' zgai f fij, xxxiv., 1184), 
bpi in any ease the approximation is sufficiently close for 
: the present purposes. , 

The results of thesemeaiurements establish the following 
points':*- , „ r 1 - . ' , -? ‘ 

1, In the reaction between ozone and potassium iodide, 
-the ratio of iodate (+ periodate) to free- iodine{ + hypr 
iodite) increases with the total amount of ozone which is 
passed through the reagent, as has been pointed out by 
02rzUrolli- Tburnlackh (loe>, &i.). ' '< 

Thfcim^ present work if that, 

throughsome operation /^p^ss^tion/tbift.fptio is also 
mcreasedmavery marked manner wiflb the concentration 
pl ordhe, pet' unit volume even when fhe same total 
V quantity jot . ozdneus passed. At some point between 160 
P : ahd-6 parts - of, ozone in one million of air no iodate is, 
formed on further dilution, bdf only free iodine and 
hypoiodite.^ y ' x . .* 7 . v rt ^ }, „* -/ .*• «■ ^ ^r"- r ' : ' 7 * 

< ‘ ' However, at tem^alu^helOw - z^fwheh the reagent 
I ; ia tomplkely'soTidmed, thisfeiationfhrp aofongerapplies, 

- i*a ih these cases tfteJ^Uest quantity of ozone gives more 
iodate titan free iodinef ^hypoiodite): . 1 v »v 

' 2., On allowing the reagent/wfcrch had been exposed to 
oxone to stand, a slow change took place, resultingirv the 
cases of the ’more concentrated pfoducts,in a considerable 
increase in the quantity of free iodine, while; any free 
alkali present, gradually disappeared. / This change is 
explained by reactions which baVe been found to : take 
place between potassium iodide dn the one hand, and 
peroxide and periodate (cf. Pechard and Brunck, be. cit,). 

*, When only small quantities of ozone have reacted, these 
changes with time are comparatively small, and need not 
be considered when the, reagent is applied for approximate 
atmosphericmeasurements. ;7 , , -V. =■ }; 

v 3* It is seen that the. quantity of potassium, hydrate 
formed is very much lower than the equivalent of iodine 
1 and hypoiodite present. With very dilute gas the amount 
of alkali liberated i 8 top small to detect with phenol- 
phtbalem. It would appear from these results- that very 
dilute ozone reacts with potassium iodide to give hypo- 
. iodite- or ’ some oxygen compound loyfez than iodate, and 
that this compound is in equilibrium with a small quantity 
ofiodinei^ % \ , ! ; ; V. v , \ -- * 

it is apparent from this that the method of using potas- 
sium iodideUnd litmus-papers, whereby the hydrate f ormed 
colours the paper blue, i%qulte Inapplicable for quantita- 
tive measurements. . 7 *'-' ?/, 

B. Reaction between Potassium Iodide and Nitrogen . 

. ! 7 v;* - 'Peroxide. *; ;■ v ; - — 

' 7 Oxides of ; nitrogen, for* the purpose' bf these raeasUr e 
meats, were prepared by acting on nitric acid withcopper 
and admitting a small quantity of the gks? s^neratedto a 
gas-holder, together witit, a largb excesa. of air, where it 
Would become oxidised id the peroxide. Measured volumes 
of this gas were then, drawn.by means of , On aspirator 
■i through the reagent contained 10 a small wash-bottle. 
Tlw r^gbnt wae^thon analysed as in the earlier cases. It 
was found; titateftc* ihe of imid to decompose the 

iodate, the ertd.poiftf m the" titration with sodium thio- 
sulphate was not very definite* Thus, afteronce removing 
the iodine from the acidified solution/a further quantity 
gradually appeared. This is caused by the nitrous acid 
—which remains after the reduction of thenitricacid or 
nitrogen peroxide— being again oxidised, by the aw. In 
this way it behaves "as a catalyst leading , to a- gradual 
decomposition of the potassium iodide by atmospheric 
oxygen* ' v *. ,7 „ - ' 

. In the results of the measurements which are, tabulated 
Mow, the quantity of iodine Tound in the successive 


titrations after definite Intervals of the acidified solutions 
.are 'given." \ ■ ■ /■ : r . ' 

The tables also show the ratio of iodate to free iodine 
formed directly when nitrogen peroxide reacts with neutral . 
potassium iodide; - These measurements could Only be 
made with the highly diluted gason account of the cat a- , ~ 
lytic effect mentioned above ydth the 'more concentrated . 
gas. As m the measurements with ozone, the reagent .. 
used in each case consisted of 5 cc. of equal weights of 
potassium iodide and water, 2 cc. 'were; Withdrawn for . 
the analysis. . After removal of the free iodine by sodium 
thiosulphate, 5 cc. of N/ro hydrochloric acid were added, , 
and the liberated iodine again titrated. ,, 

\ ' r., - ■ Combined la " r Ratio .* 

Volume Cone, of Free iodine,, Interval (*sKIO» r KIC>4) coinbmed. 
of gas nitrogen^ (mgnn. equiVi between -mna'Mihi. ^,*ib«ne 
<cc.)., 7 peroxide in total 1 jtecceswve' * ,7 
' .. (percent). " reagent)* ■- vV-; c ' , iddihe'»>;- J .,' , 

, ' ‘ A ; ' Potitri Temferatwei- 


0^00084 


hours 
65 hours 

21 hours 


,;q'’00ir^ : 
O"666i0' 
0*015! 
0*6025 ' 
0*0084 
0*0038 
0*0063 




V- 5’4 ' 


B. Temperature -50 0 . , , , 

8660 . o-oooS' nil ' „ 0 0028 .0 : 1 

12000 0*00025 0*00028 V 0*00X12. x ?4 r / 

It is seen from these results that the presence of small 
quantities of oxides, of nitrogen can be detected when . 
accompanied by highly diluted ozone/ since the former gas • 
alone gives potassium iodate when reacting with iodide . d 
Moreover the catalytic . property of nitrogen peroxide in 
continuouslyliberating iodine from an acidified solution of ; \ 
potassium iodide provides, a charac ter istic and very dcncate : 
test for thisgas. * /V*-' t ‘ • t 

C. , Reaction belween Hydrofren Peroxide and Potassium . 
*>*. ■ / ;/./>' . r v tcdfde. * •; * \ , i,- ■ . ^ . 

The reactions brought about in ttiis case have -not been 
conclusively investigated hitherto, but it is krtown tbat on 
adding hydrogen peroxide to potassium , iodide solution at 
first no ..visible reaction occurs, bttt af terwards h slight , 
liberation of iodine; resUhav followed % effervescence and 
evolution. b£ oxygen* , .-‘ I ** J' ‘»‘.V *: ''Vr '->d 

In tbe present work measuremems were, made, in sOme 7 


casep by passing the vapour of hydrogen peroxide ‘ into 
potassium iodide solution ;andin omers by adding a sob-: - - 
tioft of the former to toe latter* - Estimations of the reagent 
were then made for iodine/ alkali, and iodate. 7 V?. 

: It was found that on gradually increasing the amount of 
hydrogen peroxide that the free iodine present ^ (including; - ^ 
hypbiqdifo> soon approached a limiting value. The rela- 
five quantity of free alkali formed wa g in all cases found 
to be much less titan corresponded to the "reaction: 

*,. \ ■ r ;, t 

It Was found tjbat hd trace of iodate (or periodate) was 
given in any case. • ,) ■ 7 . t 

! The conclusion derived from these analyses' is that 
i potassium hypoiodite Is the maiii product. of the reaction, . 

; and" that tills then reacts with more hydrogen peroxide . 

: according to the equation KIO+ HaO a »KI +HaO+Oa. 

: $o that the main reaction, when a certain concentration 
is reached, consists in ‘ k .catalytic' decomposition of the 
i hydrogen peroxide. In the case of very dilute gaseous 
| mixtures the reaction of this compound is seen to besimfiar - 
! to that' of ozone, thus preventing a distinction by means - 
L of potassium iodide. i , /•, - - -7- 

However, .a distinction between, these two- gases can *’ , 
always be made qualitatively by means of a solution of 
titanium sulphate in sulphuric acid. This solution becomes ' 
yellow in ; presence of Very small quantities, of hydrogen ^ 
peroxide, but Is unaffected by ozone. ^ - v : ' 
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' }*'&. i \V. Summary of Results* ‘ ., ., 

' The reactions ofpotassiura iodide with ozone, hydrogen 
peroxide, and nitrogen peroxide show the following cha- 
racteristics. With ozone the ratio of the different products 
is a function of the concentration of the gas and of the 
total amount passed. With a very dilute gas no iodate 
is' formed, hut only hypoiodite and free iodine, and no 
potassium hydrate. 

However j at temperatures below —24°, the cryoscopic 
point of the reagent, this relation does not hold. 

With nitrogen peroxide the reaction results mainly in 
tlie formation of iodate, whatever the dilution, of the gas, 

, In presence of an acid solution of potassium iodide, 
"nitrogen peroxide even when present in minute quantities 
shows the property of continuously liberating iodine from 
tine; reagent when th presence Of air. This reaction forms 
,a distinguishing and very delicate 1 ieStfortfus gas/;';- * , 

A - Hydrogen peroxide, at high dilutions, reacts with potas- 
sium iodide similarly * to ozone,; / fiorvqyejr/'a- definite 
distinction can ;be made between these gases bymeans of 
titanic acid./ //'‘V'-’ ' / ■'// \\ **" 

///;. ^ 


%HE mechanism OF ANODIC REACTIONS 
AND THE BEHAVIOUR OF IRON AND NICKEL 

anodes,* /■■;, ]$ /, 

by E. V. aCHOCH, \ ^ 

’ Professor «f Cbttrihtey In OieUidrerai^af Tjezas, ^ * 

Nbrmst’s solution tension theory assumes essentially that 
met^d ; particles separate from the massed the metal and 
enter the liquid direct as ions. This notion was formed 
from the toermodynamto expression for the, electrode 
potential, and as thermodynamic relations are entirely 
independent of the 11 paths” through which the trans- 
formations take place, we should not be surprised to find 
that a study of the details of the action leads us to assume 
a&entirely different mechanism for the electrode changes, 
particularly in order to harmonise out conception with our 
prevent knowledge of the properties of electrons, 

The existence of free electrons in metals makes it 
logical and permissible to assume that when a metal is 
in contact with an electrolyte, elections enter the solution 
and neutralise the charges on the cations in the immediate 
yicinity. The difference of potential thus set up between 
the liquid and the metal draws the anions to the latter, and 
on contact they react with the metal right on the surface of 
the latter. The resulting compounds, if soluble, then enter 
the solution, f Similarly, the action at a cathode* during 
electrolysis, consists of the projection of electrons into the 
electrolyte and the neutralisation by these elections of 
cations near the cathode. , The neutralisation takes place 
away from the cathode, and the separation ot the neutral 
metals from the electrolyte and their deposition on the 
cathode subsequent change . \ ' 

,>"* Tb«w;iarevtdany facts .that support abwe view that the ; 
neutralisation of cations takes place wit W» the electrolyte; 
we need but recall the feet that the passage of: the current 
is hindered but slightly by gas films such as are found oh 
metals which exhibit the phenomenon of over-voltage, and 
that the passage of the current is hindered butsligbtly by 
films which cover the surface, of the aluminium in the 
electrolytic rectifier when the aluminium acts as the 
cathode. Again, tbeneutralisattonof the electric charges 
Questions while the latter ate still within the liquid is 
indicated by the co-deposition of metals in the form of 
alloys, and by the observation of supersaturated ntutral 
mew Solutions in connection, with their eiectrodeposftion 
(Zeit. Elskirochem.y xifi., 14^7 ; Trans.Chem. Soc>, 1907, 
381; Abh. t Bunsen <?*$., No* 3, p. 75). In the latter 

* ‘ A Contribution *0 the General Discussion on *» The Passivity of 
Metals "held before the Faraday Society, November #,,1913*- 
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instance, electric discharge. does not necessarily take place 
“ at a distance” from the cathode, but in the first- 
mentioned instance above, gas films certainly prevent 
direct contact between cations and cathode. That the 
passage of electrons from cathode to electrolyte through 
gas films actually takes place readily during electrolysis 
has been positively established by Guenther Schulze 
in bis study of electrolytic rectifiers (Ann, d. Phys,, xxi., 
929; xxii., 543; xxiii., 226; xxiv., 43; xxv., 775; xxvi,, 
372 ; xxviii., 787; and stilllaterpapers). 

This modification of Nernst’s original conceition of 
cathode actions follows as a matter of course irom our 
pre^rit knowledge of electrons and the immobility of 
positive electric charges. However, this does not; compel 
any modification of Nernst’s, view .applied to the anodic 
dissolution of metals; and lit is .probably, on . this account 
^tiartthe potiorr of .'$» diri ^ formation of Nations from 
metals festill adhered to inqre or less definitely. ; .Evenly 
Blanc (see Note); whd ^astheJirst to ppriH out tifet ail ■ 
electrode reactions itake /pla.ce. . witKa/niute .vetpeify . and 
benceinvolve chemical changes besidfes tbe electrical 
change, considered that “the usual conception of the 
primary formation ofbhe metal ions ” is able to account 
; tor tfais finite velocity if It, Is amplified by the idea that the; 

beforetoey are in toeirffnal form. ^ ^ 

/ (Note. — M, Le Blanc, “ Die Elektromotoriscben 
Kraefte der Polarisation, und Ihre Messungmit Hilfe des 
OsziHograpben,” Abk. Bunsen G«., No. 3 ; seejalso 
Reichin stdin^ Zeit. Elektr ache m, t 1910, xvi., 9x6, who 
observed polarisation even ip those cases, in which Le 
Blanc observed none definitely}. V j , , 

However, in this same publication Le Blanc states that 
the idea of a direct attack of , the anions upon the metal 
anodes may also be assumed to he the course of the 
reaction, this chemical change ; determining the finite 
velocity. ' He states that at' the time of the writing of that 
article (March, igog) both mechanisms of anodic reaction 
must be admitted ais equally passible, and he , suggests 
that they may , take place simultaneously, and tbat the 
conditions may make one or the other . more prominent. 
However, he does hot mention the 1. direct, 14 anion-metal * . 
reaction beyond this general statement. ; , 

The notion of the direct formation of cations from 
metals has the vital defect of not taking into account, in 
any direct manner /the well-known specific" effect* pi the 
particular anions present* For a striking illustration of 
the latter effect one need but poirit to the difference in the 
rate of the. action of zinc with dilute sulphuric acid and 
with dilute hydrochloric acid; or to, the marked effect of 
the small amounts of certain anions such as the chloration, 
added to sulphuric action In the Plante method of forming 
positive storage-cell plates.. This specific effect of the 
anionf is best accounted for by assuming a direct attack 
of the solid metal by the anion with the Bubsequen 
dissolution of the compound- , - ! 

As the facts appear to r the writer there is nothing in the 
behaviour of metal anodes that requires the assumption of 
the direct formation of cations from .metals in contra- 
distinction to the direct, attack of the abode by the ariidns, ; 
and since the latter mechanism of, the reaction must . 
actually be assumed to take place in many cases, only' 
this mechanism of the reaction will be considered in the 
remainder of the article. 

This conception of anode changes takes care of the 
specific influence of the anions, and leads us to expect 
that the velocity Of reaction depends upon both react- 
ing components ; but before the general behaviour of - 
anodes can be considered some other facts must be : taken 
'into account*' 1 . / ; J j , .■ . ' ’ . j 

Guenther Schulze (Ann, d. Phys* t xxviii., 789) has 
shown that in toe electrolysis of phosphate, borate; & c., 
solutions with an aluminium anode* the following distinct 
layers are formed upon the metals_: — First, a very thin 
non* porous, layer of oxide y second, a porous layer of 
oxide which becomes thicker with increasing -potential, 
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and which is slowly bat constantly reformed next to the 
/metal as, the layer next to the electrolyte is slowly dis- 
solved ; third. Oxygen gas, which fills the pores of the 
porous film. Ho also observed an evolution o£ oxygen 
gas pn the surface between the film and the electrolyte. 
His conclusions concerning the formation 1 of these .films 
are the following : — 

1. The fiist, very thin, film of oxide on the metal is 
formed by the oxygen at the air. 

2. This thin layer binders or prevents direct access to 

the metal of complex anions such as sulpbation, pbbs- 
phation, &c M and, under the stress of the potential drop 
through this layer, these anions dissociate, producing an 
equivalent number, of oxygen 1 ions which on account of 
their lesser bulk can pass through the oxide layer (and in 
passing through tt perforate it) and then /each the metal 
sdrfiacei tb{be iischarged there. The b*ygen discharged 
on alaminitxin naturally forms a new layer of aluminium 
oxide next to the metal/ while the outer portion of this 
oxide foyer/made porous by the passage of the oxygen 
ions, develops the porous layer. - j ■ 

- 3., As, the oxide layer thickens, the potential fall in it 
'Itearinges ^ea^espughfior some of the ions to give up their 
electrons --befoth/Wiey'^hach the; electrode, 'i thus? forming 
oxygen gas: the passage of the £ ree elections through the 
dielectric is plainly shown by numerous fine sparks. 

; It is heedless to follow Schulxe’s explanation beyond 
this point, hecause his other observations have ho bearing 
on th 04 (oestioq of ordinary anode actions. The following 
general conclusion may be drawn from his work and 
should be emphasised : — A film, pr cover, over the surface 
of an anode will hinder or prevent the direct access to the 
surface, of the metal of complex' anions and will bring 
about the formation of oxygen ions from them. The 
latter pass on to be discharged on the surface of the; metal'. 

1 This, gives us all the facts necessary for the explanation 
of the chemical change of any anode In any electrolyte. 
Briefly this explanation may , be stated as follows With 
a clean anode surface the anions come in direct contact 
with the metal* xeact with it, and give up their electrons s 
the rapidity of the reaction and the final products 
obtained will vary greatly with different metals and dif-' 
ferent anions. The product may be so rapidly formed 
and so rapidly dissolved that other anions may have un 1 
hindered access to the surface. Again, the Reaction may 
take .place slowly, or the product may dissolve slowly * 
or the latter may, be insoluble, or it may be -hydrolysed 
into an insoluble compound, so that .other ions may find, 
their progress to- the anode more or less obstructed— -a 
condition that may naturally be brought about in almost 
any Case by a sufficiently great current density* Many 
complex ions which are prevented by the obstruction from 
reaching' the surface >of the metal anil dissociate into an 
equivalent number of oxygen Ions, which reaCb tbe surface 
of the. metal morereadity.; Upon discharge these oxygen 
ions may form the oxide of a metalL (as with copper in 
sulphate electrolytes), dr they may forfo partly an oxide 
and partly oxygen (as with platinum in sulphate electro- 
lytes), or they; mdy react ' so^. slowly Ithat the /discharged;, 
oxygen still in contact with' the metal becomes gradnally | 
wore condensed as more oxygen ions are forced into the 
awe area with > greater potential difference until finally 
gaseous oxygen r or perhaps some higher pride, of the 
met2d,is formed. 

V ' ' ' ^ ^ fite.be ceaffguea).'. 1 / , 

Iron arid Sted Institute,— The Annual- Meetingwill 
be held, by kind permission* at the Institution of Civil 
Engineers, Great George Street, Westminster, on Thursday 
and Friday, May 7 and 8,19*4. The Bessemer Gold 
Medal will be awarded to Mr. Edward Riley,F.C,S. The 
Annual Dinner will be held in the Connaught Rooms, 
Great Queen Street, W.C., on Thursday, /May 7,19x4. 
The Autumn Meetingwill be heidat Paris, on September' 3 
181023^x914, by the kind invitation of the Comite des 
Forget de. France. 7 , 


THE SCIENTIFIC WEEK. 

(From Our Own Paris Correspondent). 

' The Role of Fluorine In Animals. 

For more than a century past the existence of fluorine 
had been known in the teeth and bones. Taking up these 
researches with M. Clausmann, M. Armand Gautier 
established in 1912 that fluorine is spread through all the 
organs of animals, but in very different proportions. 
There are 190 mgrms. in the enamel of the teeth and, 
0750 rngrm. in the muscles. What is the role Of this 
very active substance? MM.Gautier and Clausmann 
have established the fact that fluorine accompanies 
phosphorus everywhere, without however being . propor- 
tional to it. Analyses made Of the white and yellow of 
egg, of different milks, of the Bipod of carnivorous mnimals. 
?od herbivorous animals show that ffuorine .ahd pBoBphorus 
increase and decrease together. In’ thejnohle ^jssn*ts tJ .q£ 
intense life, the brain; fiver* pancreas, it is fourifftbatone 
pait of fluorine suffices to bind '450. to ' 756 parts;Of 
phosphorus. the hard tissues of life— bones, 

cartilages — one part of fluorine binds on anaverageonly 
150 times Its weight of phosphorus. In the tissues Of 
products of excretion, products of mechanical defence, ,dt 
of ornamentation, such as hair, nails, feathers, epidermis, 
the, fluorine no longer retains more than 3*5 ox, 
seven parts of, phosphorus. Henceforth having become 
unfit fox life, the fluorine is thrown off by the fail of the 
hair, down, or epidermis. Thus the accumulation of 
fluorine in these products, which in themselves are not 
inherent to life and are destined to be thrown out, 

A GfoAtmc Electro- Magnet. r : 

For some time past physicists have been seeking to 
realise extremely powerful electromagnets so as to he 
able to examine the intimate construction of matter. 
Already Prof. Jean Becqnerel had succeeded in having apt 
electro-magnet constructed of a magnetic power of 50,000 
gauss. This apparatus, weighing more than i 100 fcilogrms. , 
lately installed in the cellars of his laboratory, has riot yet 
been experimented with. Recently the Academy of 
gemnees had a very interesting communication from M. 
Deslandres, the learned director of the Observatory of 
Meudori, who, in bis own name arid in that pf Prof. Perot, 
has shown two models of elecuo-magnets enablrag power- 
fol fields to be obtained with apparatus of low Weight. 
The different pieces ofthb unmounted electro-magnet yery 
[ much interested themembfcrs Of the Institute. The 
f apparatus dobs riot vrrigh^more than*; 30 \kUogrms., arid at 
lts funforce, 50,000 gau ss' was reached and even exceeded. 
The characteristic of these efoctro-magnets is the employ- 
ment, as conductors, of thin copper bands, furnished With 
a system for cooling with petroleum, carried to ,30° below 
aero. It is;^rell known how much interest te attached to 
theseresearches on account of the importance, of magnetic 
effects on the emission and absorption of light.. In 
astxoriomythe study of emitfod ligfathas enabled important 
magnetic fields to be recognised pn the surface of the sum 
M. Apifol, president-of the learned assembly* commented 
on this interesting communication, and suggested the idea 
of the construction of a much more powerful electro- 
magnet, destined to be Used in the Sor bonne and in a 
cola laboratory for the study , of very low' temperatures 
analogous to the laboratoryof Prof. JKamerlingh Onnes at 
^ydea. This doubfo erection wduld contribute to found 
a centre of scientific' studies that does not at present exist 
ra Paris. . * &*. -? ■* ' - ; / 

The Installation of Prof. Charles Richet. 

JProf. Charlef Richet, elected a week ago titulary member 
of the Academy of Sciences in the section of medicine and' 
surgery, was present at this .week’s sitting Of tie Academy, 
The President, M. Paul. Appel, Dean qf the Faculty of 
Science, at the opening of; the meeting, welcomed the 
mrnent physiologist, and invited fom to take Ms place 
mqng his colleagues. 




yS Crystals of Organic Compounds Coloured Blue by Iodine. 


I Chemical News, 
l Feb, 13, 1914 


proachecL Tbe variation may be indicated by the fol- 
loyribg approximate values 01 the atomic heat for the 
annealed slate d ■ / - . , - 

.Temperature.* , o° 50° ' g6 a 

, 'Atomic heat 6-5 68 7*5 

* In the molten state the specific heat decreases with tem- 
• Mature, the relation between, specific heat and temperature 
from ioo° to 146° being linear. The latent heat of fusion 
was found to be 27 52 grm. calories. - , 

- « Natural Radiation from a Gas** By George Greek, 

V D.Sc- /-• , ; 1- 

' The investigations of Planck have established the result 
that the total energy emitted from a black body at any 
; temperature consists of discrete quanta, all equal and 
; - j stmili^. , j ThiS/ does: not - necessarily imply that energy has 
■ ktisii atomic structnre. f t may anse irbpa. the nature of the: 
; , : radidtipg molecules, iybiefc may be such that emission of 
V'ptforg y talma place! accompanied by 5 some dtfioiteebange 
& ,$$$41 the mqlecdle, such as" the expulsion of a;h electron 
■w Or Khe reanangement of the system in ;a -hew. equilibrium 
condition, Ii we identify the ^energy quantum ” as the 
'energy' contamedin the light pulse emitted each* time a 
^ hnlfergqes -tomb , such structural , change;; 

/ , determinatiohhf thefqTm of this light pulse might lea 
r,- useful ixrformahbn ; regarcting'^ of the 

; molecule*,;^ : yy-*:y- m 

; In thia paper the fofm of pulse^ iii which the energy per 
wave-length is the sahle as that required by Planck’s Law 
; of Radiation at any temperature , is : first derived;, This 
h form' accordingly represents die total radiation from any 
black body at any- temperature. The radiating body Is 
now taken to be a gas* By decomposing the above pulse 
we Obtain an infinite succession of wave-trainsemittedby 
the various groups of molecules obtained by arranging the 
1 ,r tsiixQbeir^t^ordtr)^ to speed. ~ '■'*!, : 

“Similarity of Motion in Relation to the Surface Friction 
p/Piritis.** By Dr. T. B. Stanton and J^R. Pannell. 

.The paper deals with an experimental investigation of 
the existence of the similarity of motion in fluids, 
of widely differing viscosities and densities, in motion 
relative tj geometrically similar surfaces, which has been 
predicted Com considerations of dynamical similarity by 
Stokes, Helmholtz, Osborne Reynolds, and Lord Rayleigh, 
The theory, in its most general form may. be expressed by 
thd relation— , ■ -y V' ■■ / 

• ' 

Where R ie the; resistance per unit area of the surface, 
density of the fluid, i velocity, L a linear dimension ot 
,;the r ' surface, }r A kinematical coefficient of viscosity of the 
, fluid, and the assumptions made in the derivation of the 
expression are that R depehds solely on p,L, v, and n 
; The method of* experimentally demonstrating the suffi- 
eiency of these assumptions has been by a determination 
of the surf ach fnetion of air and ! water flowing through 
smooth; pipes of varying diameters and with as gr&it 
'ranges in velocity as possible; and bo obtaining values of 
, ;the tsondit&n for similarity pr motion,; which Tstbat for 
the, same values of v.dir In either fluid the values of Wav' 

The experiments show that this condition is. fulfilled 
:wHhcb^^ltoable accuracy through a. range in the value 
w pidfriti ftom^2$pQ to 430,000. .To phtath this range 
with the comparatively small diameters of pipes used, 
mean velocities of flow op to 6006 centimetres per second 
have been, reached, y ; , - l , , 

From these data it 1ms been possible to investigate the 
. limits of accuracy r of the well-known Index: Law 6i the' 
Resistance of Fluids, “R- and by a determination of 
the value of it at different points of . the range of veloci ty 
it: appears that n is not . constant for any particular surface 
. but gradually increases; as the value Of v.d/r increases. 
In this way gradual variations in the value of n from 1*72 
.* i^ahave been detected. 




" Influence of Molecular Cons titution and Temperature 
on Magnetic Susceptibility *” , By A . E. Oxley* 

“ Boiling-point of Sulphur din the Thermodynamic Scale*” 

By N. Eumorfopoulos; . , ! 


CHEMICAL . SOCIETY. 

Ordinary Meeting,^ artuary 22, 1914. 

Prof W. H. Perkin, EL.!)., F.R.S., President, fn the 
. Chair. , _ ' 1 \ 

The, President referred to the loss sustained by the 
Society, through death; of William Popplewell Bloxara 
and John Gibson, T j : /. 

It was announced that the Coiuhcil dcsl^d: to-dfaW 
the attention of. Fellows ;to thle fact ;th^t; the ^afads^" 
Society is prepared to consider the election to membershlp 
of a" certain number of Pei|ows of .tfce Cbeimi&t Society rV 
without the usual entrance; fee; ' 

Certificates were read for thd first time fo'"TdvOp/, W' ■ 
Messrs. Sydney Edward Davenport, Fernbank, York Road. 
^Windsor % . Charles George Fernfoi B.Sc., Holmieigh,; r ■; 
North wood, Middlesex ; Geprge Ingle Finch, 41; Ladbroke 
Road, W. ; Reginald Furness, M.Sc„ 90,. Woodlands 
iS . ^ J^ nsdc ?i» Lytham ; Gopal BaJkrishn Kolhatker, 

M. A., Ferguson College, Poona, India ; Frederic William 
Leighton, Lydiard Tiegoze, Wootton Bassett, Swindon ; 
Rowland Ernest Qldroyd, go, . Park Road, Rochdale i 
William Henry Pick, B.Sc., 141, Mare Street, Hackney, > 

N. E. ; Frederick Alfred Rfckwoith, 70, Highfield Road; 
Dartford ; Conly Hunter Riley, Anchorage* Claytoh-le- 
Moors, Accrington; Joseph de Carle Smith, B.Sc., Oak 
House, Newmarket Road, Norwich; tlprace Gilbert 
Stone, B.Sc., 24, High Street, High Wycombe. 

A certificate has been authorised by the . Council for 
presentation to . ballot under By-law L {3) in favour of Mr* 
Lionel Cohen, Stock .department Laboratory, " Casinh, 
;N,.Su':W,' • 

' Of tfae follqwing papers, those marked * were read:— 

; • r?**' &mpm4* Coloured Blue by 

Ipdtne* By George Barker and Walter William 
Starling. ' Y- ■ 1 1 ■■ ' : 

In a previous paper garget and Field, Trots xgia, ' 
1396) « waa pointed outthtait the blue cwppwnda J 
iortnedirom various organic substances and Iodine may fie ' 
either , aniorpboug or cr>stamne.; tb«Uoshjer : cases are 
typical examples of adsorption. Tbe blue crystals may he 
regarded as sofld sofotimis of iodit^ in the organic sub- I * 
stance, in proportions not necessarily stoichiometric. 
They only result when tfie or>stal is formed: in the pre- 
sence of. iodme,Oither from a solution containing iodine,^ 
or °y sublimation the presence of iodine fcpmpare for 
analogous cases Brunt, « Feste Lnsungeh und; Iso: 
morphismus* igo8, p, 95). . Colourless crystals of the 
organic substance, when once formed, cannot be made 
to take up iodine. In most of the cases studied so fan 
gP.Jft jg?***!*- obtpmed from, solutions- in 
uaixmresof watenwithi:^^ organic solvent,: but tbis need 
not be the case always ; narwdhe, for instance, when dis- , 
solved, together with iodine, in pyridine, gives rise to blue T 
crystals on adding, light petroleum, .. All the bine crystals 
examined so far are .inert or less strongly plcochroic ; no - 
connection has been detected between the. crystalline forin- 
SMd^tte capacity for yipl^ng “misted ” crystals w^h 

^. r ' v »’ Discussion. , ' ' • ' ' , 

In^: reply to^tbe President, Dr, Barger expressed the 
opimon that the additive compounds described might be 
analogous to oxonium: compounds, but since tbey were 
also given by substances not containing a pytone nucleus. ; 
they might possibly show grester analogy to the potassium 

additive compounds of ietones,. described/by Si£lenlt and ‘ 

Thai (Ber., igi3, xlvi., 3840). No analogous bromine * ; 
compounds had been observed* , ... . ~ 


?“R^'33!?K Reactions of Isoamarine. " $g 


" he Mutual SoluHUy of Formic Acid and Benzene, 

and the System: Benzene -IF&rmU Acid— Water** \ By 
, Arthur James Ewiss. 

, Formic acid was found to be partly miscible with a 
number of organic liquids. The mutual solubility of 
formic acid with benzene was studied in detail. 

The critical solution temperature (maximal) of these two 
liquids affords a very sensitive means of determining the 
purity of the components, and was therefore employed for 
this purpose. For the purification of formic acid, frac- 
tional distillation was employed, followed by careful, 
fractional crystallisation, until the critical solution tem- 
perature with pure benzene remained constant (73*2°). 

The acid so obtained melted at , 8-39°, . boiled at 
,idb'47°/76o mm M and had 1*2259. The acid showed 
very little supercooling oh freezing,the actual figures' in 
three detenninations being 0140% anda-35% : ;l\\c 

1 1 Benzene * was purifiedby ^fiactional- crystatoatioii apd- 
dfstillation from sodium; u *heltmg?pe 41^ wasfduh^td' 

be 5*57°. ^ Theternary system behzene-fonnic acid-water 
whs also htadied* ,^y -i; r- .-./../iV ^V s * r , 

*3. “The, Condensation of Ethyl Qhitacenttte,” By 
Raymond Curtis and jAMEs KEicMSR. ty 7,1. : < 

vc^^echhiato#^ ■ 
the action of sodium ethoxideon 
glojaconic ester wf»e shown Jtp be identical, and a probable 
dOnetitutioR was RSwgned to them. Certain discrepancies 
between the accounts given by the two mw^tigators hamed 
were also examined. 1 ' * r ‘ 'v7 > i '7-7 ■ * 

w flr-Ethylgl a laconic ester, after treatment with sodium 
ethoxide m the same manner as glutaconlc ester, was 
recovered unchanged. ; 1 1 7 •’ J „t 1 

' H 7 DISCUSSION. V, V ■ '■ ; 

Prof. j. F. Thorpe stated that his experience with the 
behaviour of ethyl glutaconate ort alkylation led him to 
think that the action of ethylenedibromide on this substance 
wbu|d most likely yield, a derivative of mfopentane, and 
not the cyclopropane derivative suggested by Dr. Kenner. 
It would be of great interest to apply this reaction to the 
case of ethyl d-methylglutaconate, the two forms pf which 
were sufficiently stable to withstand ordinary experimental 
-conditions. ■ * > ■ . '• ■ 

' Dr. Kenner, in reply, pointed out that Fecht had 
proved one of the products of the condensation of ethyl 
lutaconate with ethylene dibroiplde to be a cyclopropane 
erivattve by the identity of its reduction products with a 
synthetic acid of known constitution. 

?4 > * 2 Hydrinddmine” By James Kenner and Annie 
Moore Mathews. 

2-casrboxylSe by Curtius’s method, was described, and 
the bash was characterised by means Of a number of 
derivatives., ^‘7,, .7 7 7. v ■■ 

"7*5. “ Am Attempt to Prepay* Qrganomctallic Derivatives 
4 fTu*gsten* By Eustace Bbknezer Turner. 

.. It; was shown that tungsten; in. common with all 
dements situated in even series or fn sub-group A of the 
periodic ctlassEdcatiphj dannpjt be converted into ctrgano- 
metallic compounds by means pf the Grighard reagent. 
The higher chlorides of tungsten are, instead, reduced, the 
chlorine removed decomposing the Grighard reagent to 
prpducea mixed magnesium haloid salt and a hydrocarbon 
consisting of the . two: diary! residues linked together, 
according ta the general equation-^ 

WCW+JrRMgXw',, ' „ 

«WCl^ a fnClMgX+(z-2}FMgX4R-R, 

*6 4 i% The Absorption Spectra 1 of. Nitrated Phenyl- 
kydraxones” By John, Theodore Hewitt,* Rhoda 
Marianne JoAnson, and Frank George Pope. 

The absorption spectra of the jfr-nitrophenylhydrazones 
of benzaldehydfi and acetophenone havebeen measured. 
Addition, of alkali to the alcoholic solutions leads to salt- 
formation, accompanied by considerable change in. the 


absorption spectra. The absorption of the two bydrazones 
mentioned is very similar to that of /-nitrobenzaldebyde^ 
phenylfaydrazone, although when the latter compound is 
acetylated, the absorption experiences , a strong displace- 
ment towards the ultra-violet. . 

7. u Unstable Compounds of Cholesterol with Barium 
Methoxide* ByEDGAR Newbery. 

Barium oxide in presence of excess of methyl alcohol 
forms an unstable solid compound with cholesterol, which 
is dissociated in organic solvents, such as ethylbenzene, 
&c^, td an extent depending on the tempera tore and also 
on the concentration of the excess of methyl alcohol 
present, a state of equilibrium being set up between the 
cholesterol in the solid and that in the liquid. This state 
of equilibrium is attained much more rapidly when* the ) 
compound Js being decomposed than when it is ' forming. - 
The compound is readily decomposed by water, carbon 
iioxide, JfxJ acetic add. ; ; Hexadecyl alcohol shows- a 

; V A kno wledge of j the ibove . reactions'' h of importance * 
when atteeiptmg to extract cholesterol and cerebrooes by 
Smith and Mail’s method Vfouni.Baih* Bact. r 1910, Xv^ 

; A \Stv£y. \of : 'ike r Vapour pressure of Nitrogen 
Peroxides* By Aepred Charles Glyn Egerton. 

Following , some work on the vapour pressure of 
bromine, and in connection with , die measurement of 
small quantities of nitrogen peroxide, the vapour pressure 
of solid nitrogen peroxide has been' investigated down to 
as lcrara temperature as — ioo°. The method employed 
in these measurements consisted Jq tbe saturation of a 
knriwn volume of hydrogen, aaitpassedover the nitrogen 
peroxide, and the estimation of the amount of the latter 
carried oyer. ' / 

The measurements follow a certain curve which has a 
somewhat steeper slope than other measurements would 
appear to indicate, altboogh these have not? so far, been . 
carried below -35 0 . The vapour pressure curve of 
nitrogen peroxide was discussed; and, with the aid of 
Nernst’s vapour pressure equation , approximate values of 
some of its chemical and physical constants were drived. 

g* “ Orgenic Derivatives of Silicon* Part XXI. These- 
called' Siha ntc Adds .* By AkthOr James Meads and 
Frederic Stanly Kxeping. ;> ‘ l • 

Many -compounds supposed to have the structure 
R'SiO^OH and to represent the silicon analogues, of the 
carboxylic acids have been , described in the - literature. 
The first Case was that of silicopropionic acid, EtSip 3 H 
(Friedel and Ladenburg) ; shortly afterwards silicoacetlc 
acid, Me*SiO a H, silicobenzoic acid, Ph-SiO^H , and silico- 
tolulc acid, CsH^Me-SiOaH, were described by Laden- 
burg (Ann,, 1875, clxxix., 143). In more recent rimes 
many other aliphatic and aromatic siliconic acids have been 
prepared by Kfaotinsky and Seregenkoff (Ber., 1908, xli., 
.2946), and by Melzer {Ber. f 1908, xlk; 3390). 

Now tbe results of the study of the diarylsilicanediols, 
RflsSi(pH)a (Kipping, Trans., tgia, ci., Rio8, ni25 ; 
Robison and Kipping, 2143, ^x56), seemed to 

indicate that compounds of the t ?r e fc ; : {OH) 3 would not. 
pass into siliconic acidfi, R*StD*H, by loss of the elements 
: of water, but would give gise to a series of condensation 
products, probably analogous to those Of the diaryl- 
silicanediols. An exhaustive examination of the so-called 
silicobenzoic add has gone far to establish this view ; the 
product of the hydrolysis of pbenylsilicon trichloride is riot 
one compound of the composition CgH^SiOaH, bat a 
complex mixture of condensation products, priinarib 
derived from the trihydroxy-derivative, C$H$*SifOH)3. f. 
is very prpbable, therefore, that all the. so-called siliconic 
acids are merely mixtures ; the experiments are being con- 
tinued in order to test this inference^ * 

, to. u The Reactions of ino Amarine * By Henry Lloyd 
■; Snaps.' f . r . ^ ' - 

iroAmarine and methyl Iodide react at the ordinary tem- 



. , t'f . 

8p Inversion of Sucrose by A cids in Water-alcohol Solutions. \ y v ; 


per attire, whan benzene is employed- as a solvent, with the 
production of the mefhtodide, (CaiHijjNafttCfiftl, which* 
on crystallisation from benzene, melts at 135°. / 

' By the action of acetyl chloride on a solution of iso- 
amarine in ethyl acetate, or chloroform and heating the 
product with absolute alcohol, a crystalline substance* 
melting at 535—236°, was obtained, which proved to be 
an isomeride of the compound called fi * diacetylamarine” 
by Babrmann, but shown by Japp, and Moir (Trans., 
xgpa, Ixxvii., 63 6) to be acetylbenzoyldiphenylethylene- 
diamme* O33N22O2N2, which xhelfs at 3^°}* The six- 
aided plates mentioned in a former paper (t rans., 1900, 
Ixxvii., ,780} as having been obtained in small quantity as 
the result of the action of acetyl chloride on fsoamarine 
followed by treatment with, alcohol,; proved to be. iso- 
amarine hydrochloride- v y 

I When tsoamariher dissblved ih a very small quantity} of 
glacial aceticacid,was treated with fuming nitric acid, a 
iTwnow^o-derivafive was obtained, which felted at 82--85 0 . 
Funiinghitric acid at 69? acted bn fsoamarine, forming a 
dititfo derivative, which meUediat 175— 176°. ,* \ J , 

\\ Tber&Ities previously published for the rotation of d- 
and l-rsoamarine and of the corresponding tartrates have 
•]heett<]ecttvhisthd> < Vv * /f ! . *\ 'i 'i- ■ V- ’•>/ *\ 

k ,V Sulphatei^ot f-fsbainarjhe,#^# , described; The 
'former [fc^Othfe foonnla; (CaxH i8N*)i, HaSQt , melts" at 
266—^Vand its rotatory ^power , ( * 

Ise vo-salt are (CtiH* HjSO^fHaO , 580 ’—285°, .and; 

— 144*1®, On addition of uitrosyl sulphate to d-iwamarine 
sulphate, a white crystalline substance is precipitated which 
has the composition (CaiHigNJz^HfNOJSO^iHaO. 

11. “The Constituents- of Solanum angustifolium ; 
isolation of a Mat Gluco-alkalotd, Solangustine.” By 
Frank Tutin and Hubert William Bentley Clewer. 

The material employed in this investigation consisted of 
the loaves, twigs, and flowers of Solanum angustifolium, 
Ruiz et Pavon. ^ ^ 1 1 1 . • \ 1 

For the;, purpose of a complete examination, 30*92 
kiiogrms. of tbe dried and ground material were com- 
pletely extracted with hot alcohol, and the resulting extract 
distilled with steam. : • ■ v 

From the portion of the extract which was soluble in 
water, there were- isolated the following substances^ 1 
(i.) Quercetin ; {».} rutin ; (lit.) /-asparagine ; (iv.) a new 
gluco - alkaloid, solangusttne, : The 

aqueous liquid also contained small amounts of an 
amorphous alkaloid and a considerable quantity of sugar, 
together with amorphous; viscid products which, . on 
hydrolysis, yielded quercetin and 3 : 4-dihydroxycinnamic 
acid; ’ " , - ' ■ ' . V \ \ V * * . ■ ‘ r - V- ■/ 1 

The pcfrtion of the extract which was insoluble, in water 
yielded the following definite substances : —(i.) Triacontane ; 

; ,(ii<) a phytosterol, QwHisO; (iff*);U phytosterolin (phyto- 
sterol : gfueostde), > C33K56O5 ; . palmitic, stearic, 
duytmte, and cerotic adds, together with a mixture of 
linolic and Rnolenic acids. , 

; Tbs hydrochloride, titrate, and sulphate of solangustine 
are Insoluble in. water and most organic solvents. ; The 
last mentioned . sail: forms colourless needles, and has the 
it^ihttIa4CgH^07N) a HiSp 4 ,3SaO. 
j ^ faydrrfyste ..with dilute acid, solaagnstine yields 
SolangustidbierC^B^OaH, and dextrose— 

CajiH^Chli *f GgHujOg. . 

: Sohmghstidrae is amorphous, hata crystalline hydro - 
chloride, hydrobromide, nitrate; sulphate, f Urate, and 
acetyl derivatives have been prepared from ft. 

The entire' alcoholic extract of the plants the new 
gluco-alkaloid, solangu stine, and the amorphous, alkaloidal 
material were separately administered to a dog, but pro- 
duced no appreciable physiological effect. _ 

xa. u Studies of the Constitution bf Soap Solutions : 
MUctrical Conductivity of Potassium Salts of Fatty. Acids.” 
By Hugh Mills Bunbury and Herbert Ernest 
M&mt; : .. 


\ 

i 


The conductivities pi the potassium salts (soft soaps) of 
the saturated fatty acids of even number, of carbon atoms 
from the stearate to the acetate, have, been, measured at 
go 0 by. the somewhat laborious method previously' 
described by McBainand Taylor. ^ 

The conductivities of the potassium soaps are higher 
than those of the corresponding sodium soaps* but there 
is a general resemblance between the form and position of 
corresponding curves. Closer comparison shows an even 
greater tendency towards abnormality on the part of the 
potassium salts ; this is not due to the potassium ion as 
such, for well-developed maxima and minima in the con- 
ductivity curves are exhibited from the stearate as far down 
aB the laurate (C12), 

The appearance, washing pbwe^ den8ity, and con- 
ductivity curve of po tassiu m hexoate (C^ d istinctly mark 
the beginning of that deviation from .thebehaVlbur bf the " * 
acetate^ which iapidly and regulariy ^crea^ jbr^gh the ; - 
other members of the hOraologous series until it aUmhs ; 
the typical cSiaractet of the higher soaps. V; ; \< 

In all cases where it is directly visible, the depreSsionciriV; ; 
the conductivity curve occurs; in the same region of con- ! 
centxation, independent of the nature of the acid or alkali 
taken. Fortner investigation may, however, show that 
the real abnormality ft shifted in the case of the lowest 
homorogues to regions of higher concentration. 

13 . lt The System :Etkyl Ether— Water— Potassium. Iodide ; 
-Mercuric lodtds. Part I . The Underlying Three-component 
Systems”, By Alfred Charles Dunninqham. . 

The System :Potassium Iodide — Mercuric Iadide—^Water. 
rThis system has been studied at 20° and 30°. in both 
cases the following phases are stable . in equilibrium with 
solution :-KI, KHgI 3> KHgI 3 ,HiO, Hgl a . , : f - 

The System : Potassium Iodide— Water— £ thy l B / W.— 
Ether and water are only miscible to a small exteht, and 
this is not materiallyincreasedby the addition of^ potassium 
iodide. Con^quently it is possible to obtain ^{i} A 

with potassiutp iodife, (2) a small ranger of homogeneous 
ethereal : solutions • irt equilibrium with potassium iodide, 

(3) one pair of invariant aqueous and- ethereal solutions in , 
equilibrium yuth orie another and with potfiBSium iodide, , f 
and (4) a wide range of conjugate aqueous and ethcreal 
solutions in equilibrium with one another.; " : 

The System : Potassium Iodide— Mercuric Iodide-— Ethyl 
Ether.— The following ^phases are : stable in equilibrium 
with solution : — KI- KHgI 3 ; — Hg^*. ^ Under , certain con- 
dition8 a heavy liquid layer; separates, rich in dissolved 
salts, and an eqnilftarhim dfagram has been constructed in : 
which the saturation ctirvefe of potassium mercuri-iodide . , 
and mercuric iodide ate cut by a binodal curve* so that 
each ft divided into two portions, separated by a region id 
which all mixtures exist as twb^ liquid layers. 

The SystemrUercurU Iodide - Water*— Ethyl Ether.— 1 
Mercuric iodide is almost insoluble in water and ether, arid ' 
all mixtures of these two components. The equilibrium is of 
the same type as that in the System : ' potassium iodide— 
water— ethyl ether. \ V 

, X4.: v ? The Imermii ' jOf Sucrose by Acids in Water - 
alcohol SoluiiohsP By George Joseph Burrows. 

The; rate of inversion of sucrose by acids, in water' : 
ethyl alcohol mixtures decreases , with increasing" con- 
centration of alcohol up to 45 to 50 per cent, and then 
increases. The catalysis in such a series of solvents is 
therefore not proportional merely to itbe concentration of . 
hydrogen ions. The; catalytic activity of an acid' ft 
affected by the viscosity of the solution, and the Influence 
of the latter is probabiy the same; as in conductivity. If 
therefore the rates of inversion are 'divided by the con-, 
ductivities of the acid in the different solvents, the numbers / 
so obtained represent ^ the /relative, catalytic activities of 
the acid. In this way it was found that the replacement ; - 
of wafer by alcohol increases the catalytic activity of 
hydrochloric acid. . ; * ■' 

In the inversion of sucrose by acids, therefore^ the , ' 
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Characteristic Curves and Sensitiveness Test of Detectors* fit 


I addition of waterway be regarded as decreasing the 
' catalytic activity qf the hydrogen ions* This agrees With 
results obtained by other authors for the anti-catalytic 
effect of the addition of water in esterification and similar 
catalytic reactions in alcohol. 

' ' , (To, be continued). „ , t 


PHYSICAL SOCIETY. 

Ordinary Meeting, J amtary 2yd+ 1914. 

Prof. C. H. Lees, F.R.S., Vice-President, in the Chair* 

A paper entitled u Some Characteristic Curves and Sensi U 
. theness Tests of Crystal and Other Detectors” was read 
by Mr. P. R. Coursey. ,, - }< ■' "J; ,J -■ r } ;■ ;' v /; ' v ;',j 

.The paper describes some: experiments recently; 'con- 
ducted on different types of vwrelera detecior8 r which were 
undertaken with A view, to ^riding out whether any definite 
relation Could be traced between 'the sensitiveness and 
characteristic (or, voltarapere) curve* of a detector. ' 
Sample curves for some. of the., most common detectors 
are hacldded j in tbe paper and sfiaw that in some cases £■ 

' rag vugjcp^^ . -the sensitiveness- 

. carve of a detector and the second differential of its cha- 
racteristic, this being most notably the case in the more 
etableof the crystal detectors, hot at the same time it is 
aliundanUy eiddeiA tibat the flexure of the characteristic 
curve cannot he the only can se^of the response of a detector 
to wireless signals, but that at least a second action most 
also be present, as in some cases— notably the electrolytic 
detector — it was observed that the maximum ordinates on 
■ 4 the second differential, #>., the point of greyest change of 
, flexure of the characteristic curve, were at places where 
the measured sensitiveness was either eero or extremely 
Small, showing that there arc probably at least two actions 
opposing one another at this point. As this is most 
prominent in the case: of the electrolytic detector, it per- 
haps suggests that this additional action when present in 
hitter detectors is electrolytic in nature, or that the received 
oscillations f when superimposed on the direct-current 
' boosting voltage partake of the properties of some “ trigger ” 
action (such as in the Eehnder trigger cymoscope). This 
view is supported by experiments with detectors of the 
tellarmm-alumihmm type. 

Discussion. ^ 

Prpf. J. A. FtEMiNG thought it was impossible to avoid 
..speculation in connection with these interesting effects- 
Bethought the real cause of the asymmetry in the case of 
valve-detectors was the emission of electrons from the hot 
filament, The laws governing this emission , had been 
- shown to be analogous to those governing the evaporation 
of water. Consequently it could be increased by applying 
a negative .pressure. Some of the irregularities observed 
might be the equivalent , phenomenon to boiling with 
bumping. He thought it would be of interest if Mr. 
Coarsey\ experiments could be repeated at different tem- 
peratures. h 

V c BtmoE&b thought the Investigation was ex- 

tremely difficulty as, one could not be. certain that a given 
pair of crystal would always work in the same way. As 
far as the crystal detectors were concerned, he did. not 
, think the relation between the sensitiveness and the second 
differential of the characteristic curve was very cleat; 
The determination of the second differential .curve was 
very difficult unless the original observations could be 
reproduced very accurately. . , 

, Dr. W. Eccees thought that the agreement between 
the characteristic curves given in the paper and those given 
for the same pairs of substances by previous experimenters 
, showed that the shapes of the; curves were undoubtedly 
dependent bn the physical, properties of the substances 
more than on the configuration of the contact. < A theory 
of the cause of the , shape of the characteristie curve had 
been published. The present paper dealt, however, with 


quite a different matterj namely, the connection between • 
the shape of the curve and the sensitiveness of rite de- , 
tector; the theory of this was also known and was chiefly 
a matter of geometry. " •• > • 

Mr. D. Owen asked what the measure of sensitiveness 
adopted by the author was ; also if he could furnish 
figures as to the actual voltage across the contact at 
limiting silence in the telephone. He would suggest that 
prediction of the sensitiveness of a particular individual 
detector might he more simply made from inspection of an 
alternating voltage characteristic— that was, from a graph 
in which the direct current through the contact under an , 
alternating low-frequency voltage was plotted as ordinate 
against the alternating volts as abscissa. 

.Dr.R. S. Willows thought the characteristic curve , 
givenfor the oscillation Valve was not a good one for the. 
purpose* If lower voltages had been used the curve would 1 
have posBessed thrce disunct branches. la his experience 
6i the valve, the; detector was most Sensitive when the 
voltage was boosted ‘,,up;ifetil;^waa'just; at the pbmt of 
producing lonisattidh by cbllisiOtt. By making use of the 
electronic emission from hot June a better cathode, was 
obtained than in the case of the carbon filament. 

‘ ProLCLW.d. Howe thought too much weight had 
been attached to slight changes in tbe characteristics of 
the crystal detectors. A minute alteration in the point of 
contact greatly altered the properties of the detector. It 
would be interesting to hear if Mr. Coursey had repeated 
his observations. Sometimas a polarising voltage greatly 
improved the sensitiveness while the slightest drifting of 
the point might render the polarising, voltage quite useless. 
Since they were so sensitive to slight, changes in tbe con- ' 
ditions, much stress should not be laid on little variatiens 
in the characteristic. ' 

Mr. E. H . Rayner thought that some of the irregularities 
in the characteristics might easily be due to vibration, and 
similar disturbances. , He thought it would be useful if 
the author gave some idea of the resistance of the detectors 
at maximum sensitiveness, so that one could see if the 
telephone was doing justice to the detector. ; , 

Prof. Fortescue had also found crystal detectors very 
sensitive to disturbances, such, for example, as the passing 
of a motor *bus near the laboratory, and he thought that 
slight changes from one characteristic to another, rather 
than real changes in the characteristic, would account for 
some of the irregularities shown. 

The Author, in reply, agreed with Dr. Fleming that it ’ , 
would probably.be of great value to conduct experiments 
similar to those described in the paper at various tempera- 
tures, both above and below the ordinary, asin this manner 
a better insight might be obtained, from the experimental 
point of view, as to the part played by thermal effects at 
the contact of the two crystals. The fact that It was un- 
necessary to have at least one of the cor tacts of low ,, ■ 
thermal conductivity was > supported by the , tests on the 
teUurium-aiumminra detector, in which both materials 
were metals. These tests seemed to show, however, that ' 
the mode of operation of such, detectors differed consider- 
ably from that of the more ordinary crystal detectors, ' 
the , type of curves ; obtained :mcxe : - resembling^ those of A 
the electrolytic and other detectors' in which very little 
agreement could be traced between the sensitiveness and 
differential curves. The response of the detector, under 
oscillations seemed in this case to resemble that of a filings 
coherer, again suggesting something in the nature of a 
M trigger ” action. In reply to Mr. Duddell , and Prof . , 
Howe steps were taken In the tests to ascertain to what 
extent the characteristic curves could he repeated), and it 
was found that with' the fi good-contact ” detectors, or , 
thpse operating with moderately firm contact between the 
crystals, e.g., the “ Perikon,” jalmost exact repetition of 
the curves could be obtained on different occasions, and 
.that although changing the crystals or points qf contact 
altered the scale of the curves, yet in general the main 
features were present; With the more, "imperfect,” or 
“ loose-contact,” detectors, however, the repetitions were 
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sot nearly so good. The curve shown by Mr. Owen was 
of interest, hut. really expressed the response of a detector 
to signals of various strengths, and did not give the sensi- 
tiveness as defined in the paper. In reply to Mr. Raynor, 
the resistance of the detectors at their points of maximum 
sensitiveness varied from a few hundred to abjut 10,000 
ohms or more, depending on the crystals used. 

Mr. W. Buddell, F.R.S., exhibited a Water Model of 
the Musical Electric Arc. 

In the model the arc is represented by a mushroom valve- 
The pressure of the valve on its seat is so arranged that 
the pressure, tending to repeat the valve diminishes very 
rapidly as the valve lifts. Water is admitted beneath the 
valve, flows through the valve into the vessel which con 
terns it, and overflows. ' In order to indicate the difference 
- of pressure on the two sides of the. valve which represent* 
tbe arc a glass pressure .column is introduced into the pipe 
leading to the valve and quite close to it. As the water 
overflows freely from the tank in which the valve is im 
inerted, the pressure on this side of the valve may be 
taken ataurxero of reference, and consequently the height 
ofthe watercolumn in the pressure tube above or below 
the level of the overflow gives, the pressure underneath the 

•h' If water be admitted below the valve the pressure in the 
pressure tube rite to a high value ; finally the valve lifts, 
t.e u the arc is struck, but the pressure still remains high. 
If, however, the "flow of water is increased, the valve will 
open considerably and the pressure below it will decrease, 
if nicely adjusted this effect can he made to take place 
over a considerable range. - & , 

If instead of connecting a pressure tube of small bore ; 
indicating the pressure on the underneath side of the valve 
a large diameter tube be introduced so tbat tbe water 
column in It has a periodic time of its own and is able to 
oscillate similarly to the condenser Circuit shunting the 
arc, oscillations will be set up in this column, and fit the 
periodic time of the liquid m, this column be altered, the, 
period of the oscillations will be altered ; this can easily 
be done by connecting air vessels of different capacity to 
theopenendof the.- tube, so altering the controlling force 
acting on the water, in other words altering fee capacity of 
the circuit shunting the arc. * ^ 

With this water model a great many of the properties! of 
arcs both intermittent and oscillating can easily be shown, 
^The one point of difficulty in constructing the model Js to 
obtain a force acting on the valve which decreases tepidly 
when the valve lifts and which occasions no friction So 
far the only successful method which the author baa tried 
is to hang from Jbe underneath side of the valve a piece of 
sof t iron whicb n early tou chc s the pole of a small electro- 
magnet, : This gives a : force, which without any friction, 
tepidly decreases as the valve jiffs and works Very; well; 

Mr. C, R. Darlino, A.R.C.S., exhibited some'* 1 Further 
Eameriments withXiquid Drops ted Globules.” 

; , The experiments included [% demonstration pf the struc- 
ture of a liquid jet by means of qrtHotoluidine (density 
sightly greater than j at room temperature}- issuing from 
mn . orifice under water ; the formation of spheres of water 
enclosed in a. skin; of aniline arid of spheresof dimethyl ^ 
aniline encasedin a' skin of water ; the expansicmofa 
globule of hqttid floating on water when a drop of another 
h^uid js allowed to fall On it, and the . combination of 
globules of certain liquids when floating oh water . This 
wte well marked \in the case of a globule of dimethyl- 
anilineand a number of steadier globules of orthotoltiidine. 

A paper entitled "A Bote on Aberration in a Dispersing 
Medtvm^and Airy’s Experiments by Mr.jAiret Walker, 
waMaken as read. 

The view recently adopted by Lord Rayleigh that m the ; 
case pf , aberration we are concerned with thegroup- velocity 
Instead' of with the wave velocity,. makes it necessary to 
consider tl« experiment of Airy, in which he measured the 
angle of aberration with a telescope filled with water, 

A modification of Lord Rayleigh’s explanation of this 


experiment leads to the result that the angle of aberration 
thus determined corresponds to an angle /4— iv/U measured 
in air. The same result is obtained from an analytical in- 
vestigation, and a numerical calculation shows that the 
increase in the angle is about 1 per cent— -an amount that 
is probably too small to be detected.,. 


NOTICESOF BOOKS. 

Outlines of Theoretical Chemistry . , By Frederick H.. 
Getman, Ph.D. (Johns Hopkins). New* York : John 
Wiley and Sons. London: Chapman and Hall, Ltd* 
I 9 I 3* ■ 

The possession of a working knowledge of elementary 
physics and chemistry has been presupposed imhe sttidents 
who use this book, although an introductory chapter gives 
a review of the main principles with which they should be 
familiar. The theory of electrons is discussed very qleariy 
in an early chapter, which appears in some Ways rather 
out of place, although the reading of it could be postponed 
until after tee chapters on the gas laws, liquids* solids, 
solutions, &c. Radio-activity is not included, the author 
believing that the condensed account* which would be all 
teat limitations of space would allow, would not be of 
sufficient Value to justify its insertion. The book is evi- 
dently the work of an, experienced; teacher,' and is well 
written. An error in the diagram illustrating the migration 
of the ions, which will . make tee text. very difficult to follow 
by an uninitiated student,, will; require correction in a 
second edition. ■ : Vv . ; 

Quantitative Anatysis by Electrolysis . By Alexander 
Classen, with the Co-operation of H. Cloeren., 
Translated from tee Fifth German Edition bv William , 
T. Hall. New York* John .Wiley and Sons. London 
L : Chapman and Hall, Ltd. * 1913, I . .. - 

The fifth German Edition of this work has undergone 
such extensive alteration that ter the new English edition , 
practically a fresh translation had to be made. Many 
advances have been made in quantitative electrolytic, work, 
both m theory and practice, and the author has recently 
worked out the details of many new rapid , methods, .which 
are duly noted in the text; The equipment of the author’s J 
laboratory at Aachen is fully described; and directions are 
given for tee estimation and separation of all the more 
important elements. ; Some clumsy expressions mar the 
style of the text j ter example, acts somewhst differently 
than,* 1 « behave similar to*” *• The cutifcnt mustbe kept at 
035 volts” is evidently a slip. 14 

Second Report to Bis Majesty’s Secretary of State for the 
1 Borne Department on the Draft Regulations Proposed to 
he made for ike Manufacture of Patent Fuel (Briquettes) 
with the Addition of Pitch . By Alfred Herbert 
Lush. London; Darling and Bon, Ltd* 

This second report on the regulations suggested for adop- 
tion in the manufacture of patent fuels (briquettes) with . 
"tee addition of pitch gives a summary of the former report 
and an account of the resumption of the enquiry. The 
action of employers made in response to the circular of 
November, 19x1, is dealt with, and the measures adopted 
tri remedy some defects and to safeguard the health ox tee 
employees ^ in some minor respects are described. No 
definite evidence as to the results of these measures can 
be adduced. The work of Dr. Ross, on the u Origin of 
Cancel is described in outline in the report, and the 
question of the elimination of the injurious constituent in 
pitch is discussed in some detail. Since the Commissioner 
recognises that the objects of the issue of. the Draff 
Regulations might be effected more satisfactorily by re- 
moving the auxetics and kinetics in pitch than by en- 
forcing the regulations, he finally recommends that they 
be withdrawn. , 
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f DU Atoms. (“ TheAtom”). By jEAN Perrin. Author r 
», ised German Translation by Dr. A. Lottermoser. 
Dresden and Leipzig : Theodor Steinkopff. 1914. 

\ ' ,v f" , 

This book, should be carnally read by all who are interested 
in. modern, developments of theories of the constitution of 
matter and of the nature of the , atom. Prof. Perrin’s 
pioneer work in the proof of the actual existence of the 
molecules is already known to readers of the Chemical, 
News, who will be interested to study in the book further 
details and the historical development of the problem. 
The author’s aim is broadly “ to explain, the complicated 
visible by the simple; invisible*” and in particular to estab- 

- lisb within narrow limits the actual value of Avogadro’s con- 
stant N, the number of molecules in the grin. -molecule. 
Alter' a description of the , experimental details and r an 

. account of the theorres .underlying ; the many different. 

- methodsof arrivingat'this result; the, actaalvahies obtained j 
are tabulated. ; .They show^ a veiy reroarkable agreement , 
.and the Unbiassed reader ufillfinid himaeUbound^whatever 
prejudices he may Jbavef started ^ur!th, tb agree with the 
author thatr^** The atomic theory has triumphed* bat the 
atom is no longer to be regarded as an eternal indivisible 

of fbe; 

ihvestigatiou >pf ^bfefc' will i^lhgjhiany striking andun-: 

>t<> k ^ J - /; * V $ Sv;.’ '*• 

Hfutige Stand ditr Synthese dxrPfiaiizenalkalciden. 
f« Tfce r Present Position of the Synthesis of the Plant 
Alkaloids")* \ByDx. Hugo jBMmn. Braunschweig ; 
Friedrich Vieweg und Sohn. 1913. (Mk. 4.50). 
r Ifc* the synthesis :of the, plant alkaloids probtemsof very 
great difficulty have to be solved, and methods hitherto 
unknown in organic chemistry have had to be worked out 
for the purpose. This book, which is the fifty-first volume 
; of the st Wtssenschaft ” series, gives a clear summary of 
the results which have so far been obtained. The pro- 
perties and reactions of the alkaloids; as a class are first 
dcseribed,and then the methods adopted for the synthesis 
of individual members of the various groups are given In 
full. The text is always clear and concise, and workers in 
this region will find the hook a very useful work of 
/reference. ; __ . — ,'V' ■** ■ ' ‘ ' 

Handbuch dor Arbeiismethode* in dor AnorgttnUchm 
Chcmie. Handbook of Practical Methods in Inorganic 

Chemistry”). Vet!. III. PartL Edited by Dr. Arthur, 

: Stahler. Leipzig : Veit and Co. 1913. . , * ~ ' „ ! 

This volume describes methods of taking physico-chemical ; 
measurements, such as the determination of , vapour 
densities, critical constants, specific beats,&c. r and in- 
clades a lengthy article on metallography The theory of 
the, methods described- is given, as well as full practical 
details, apd nh other bopk rivals it as far as compre- 
, hensiveness 4s concerned. It contains nearly 700 pages 
and; over 350 illustrations, and every large laboratory 
. should possess a copy for reference. , 

^NodioUes priiHtaHQn^ $cieni$fiq«eS[J J w New Scientific 
: ;-i;d^ntatibnsS; yfc« pteu - Translated 

' -kpm the Catalonian; by J. Pm Yi Soles. Paris ; ; 
' - * Gamier Freres. ; ’ >v ‘ * 1 ■ ;;; " 

Although the author of this book writes temperately and 
with Restraint he, mates, rather heavy demands upon his 
reader’s faith in his experiments and his deductions from 
, them, wben be clrims thaJthe has proved that theconcep- 
tions of the forcesof dffiflUy, cohesion, attraction, polarity* 
&2;, are entirely false. He states that all the phenomena 
. in which such forces are supposed to come into play can be 
explained -by supposing that, they are duer to the intimate 
relation between the movements of the ponderable particles 
of matter and the movements of the ether. Tbriautfaor was 
encouraged to undertake his researches by Tyndall, and he 
appears to have given much time and thought to the ex- 
perimental work which ho describes shortly m this book. 


Guide pourJes Manipulations dtCkimieBiologique* (“Guide ; 
to Experimental Work in Biological Chemlstfy”)* By ' 
Gabriel Bertrand and . Pierre Thomas. : Second 
Edition. Paris : H. Dunod andE. Piriat. 19x3./ % “ V 
This book contains the details of a large number of prac- 
tical exercises dealing with the composition of living - 
organisms, diastases, arid ferments* Volumetry, micro- 
scopic work, and the use of the polarimeter ana spectro- 
scope are described, and hill directions are given for many 
qualitative and quantitative experiments with which the 
student of biological chemistry should be familiar. In 
the second edition the chapters which have been most 
largely modified or augmented are -those on tee acids, 
alkaloids, proteins, and diastases, and in addition some 
experiments on the synthetic phenomena brought abo&t , 
by tbelrvmg organism have befen inseited. . * (* 1 / ; 

Nettie 4 porgpniichtn 

, Chemie. / (“ Ncw Concfiptions intbefitealra of Inorganic 
Chemistry’’). By \Prof. ~ Third' 

* Edition. Br aanschweig^ Erfiderick Vieweg und Sohm 
719*3. f /fix Mk.), ; ' ^ *r ? / V‘ -V “ 

A considerable amount of new materiaX has been added ; 
tpi the third edition of this book* which gives a unique 
survey of the chief theories of inorganic chemistry.; The ’ 
most imponadt additions have been made in the special 
part which deals with the constitution, of inorganic com- 
pounds, and which bas been very much enlarged by 
descriptions of recent experimental work. The theories of ■-*. 
valency put forward by the author and other workers are - 
lucidly diBCUased, and the very great advances which have ? 
been made during the last five-years 'in our, knowledge of 
the chemistry of complex substances are admirably re- 
viewed*- r ; ; *' i - ,■ . 

The Purification of Public Water Supplies. By GEORGE 
A- Johnson, Washington : Government Printing Office. 

19X3- ' C , :;,r ' *. ' ^ 

THis bulletin has been Written in order to provide pfiScials 
and citizens with a sruiple and straightforward statement 
of the principles and practices governing the purification 
of waters used for domestic purposes. American methods 
are principally discussed, but those who ate interested in 
water purification m this country will be able ; to acquire 
a good deal of information from the pamphlet. A short 
historical account of watet purification is Included, and 
the method of sterilisation by means of sodium hypochlorite 
which has been developed in recent years is also discussed. 
The problems of municipal water softening are shortly 
treated, and details of the methods of filtration employed 
in many towns are given. ,L ; ■ 1 , 


CORRESPONDENCE : 

institute; ofvgHemistry confere^ci^. , 

. To the Editor of ih* Chemical Nties. ' ; 

SiR.-^-The letter, by Mr; Wilherfqrce fjtqen \m.you$ issue . 
of January 3o com^ye^ ; . near to the most immediately 
important point for most practising chemists. Professional 
unity is In anycase essential,- but we must realise from the . 
outset that the main condition of work of most chemists — 
namely, whore-time employment by industrial concents or 
public departments— are fundamentally different from those 
of the members of the Already recognised professions, such 
as medicine, and - law. Just as medical men are already 
realising, through the British Medical Association./that 
changing conditions of medical work peed altered methods 
of organisation and professionil acrivity/ so chemists must 
realise now that their special Conditions of work involve, 
if cbemists are to take their deserved position in the com- 
munity, an organisation whose aim and methods Bball be r 
■ specially, adapted to those conditions, and not slavishly 
copied from other professions. 
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. The aseed of the chemist, the metallurgist, and the 
physicist is for ah Association which aims clearly at the 
organisation of all scientific technologists for the purpose 
of controlling the conditions of work, the pay, and the 
methods of entry Into the profession, and X am glad to see 
that Mr. Green,, as Secretary of die Association of Chemical 
Technologists, recognises the need for including “ all 
those who are actively and personally engaged in applied 
chemistry.** Unless chemists determine to work together 
for this end they will fait both to develop that professional^ 
status to which the national importance of their work 
entities them, and to obtain such remuneration as will 
enable them adequately to support that status. — I am, &c., 

Richard Mather. . 

, fi, Joha Strect^Adelphi, W.C. , 


CHEMICAL NOTICES FROM FORM 

l ; sources. '■ ■■ 

i Sot , g. r~AU degree« of temperdtarc are Centigrade unless otherwise 

Compies Rendns Htbdamadairis cits Seances dt V Academic 

I' 1 tUs Sciences* Vo!.cIvii.,No. 24, December 15,1913- 
This number contains no chemical matter. 

'V *' No. 25, December 22,1913. . 

Absorption of Ultra-violet Rays by Alkaloids of 
Morphine Group and by Phenanthrene*-— M . Gompel 
and Victor Henri.— 'The absorption curve of phenanthrene 
canbe decomposed into three regions, the first of which 
(X«38oo~305o) shows five absorption hands, the second 
trio, and the third oOe very strong band at A ** 2503. The 
absorption curves of morphine and codeine are almost 
identical, but' that of codeine is rather hfgherthanthatof 
morphine. The curve of aponiorphiae is very much like 
the phenanthrene curve, and is very different from; the 
morphine hurve. '. The , strong phenanthrene hand is 
missing in apamotphme, and hence it is probably due to 
the double wend between the 9 mid 10 carbons, which 
doable bond, is saturated in apomorphine. 

", Catalytic Etherification in the Wet Way.— F; 
Bodroux.— -The power of .yielding ether salts in favourable 
conditions, in presence of an arid catalyst and water, is 
peculiar to certain monobaric adds of simple fnnction and 
to primary saturated alcohols of the aliphatic series. , The 
author thinks that most probably an addition product of 
yOH v‘ : 

formula R. C^-Off is framed as ah intermediate product, 

XH being any mirietal arid* ■ -j , • , ’ >> 

, Supposed Separation of Radium D from Dead by 
Grignard’s Reaction.— Charles Staehling. — Hofmann 
and Wfild have stated that they have effected the 'separa- 
tion of radium D from lead in active lead by means of 
Grignatd’s reaction, Tetraphenyl Jead can be prepared 
fcf « Ikinrihg jdienyi magnesium bromide to react with lead 
chloride, and when active lead was used Hofmann and 
Wfilfi t bought they had shown that the radium D did not 
enter the organic compound, but it was concentrated in the 
fead : 

The author hafi repeated the experiments but cannot con- 
firm these results, and can find no indication of a separa- 
tion of the radium D from the lead. ' 

Vacuum Tar.— -Ame Pictet and Maurice Bouvier. — By 
treatment with sodium the authors have proved that vacuum i 
tar contains alcohols, probably of the hydroaromatic series. 
By fractionation and removal of these alcohols by means 
of Sodium they have obtained different fractions, two of 
r which they have investigated. One consists of a hydro- 
carbon of formula CioH»* which appears tb be the- 
\ eaahydride of durene (x .2.4. 5-tetraraetfaylcyclohexane) 


while the other, of formula CnHaa, has not yet been 
definitely identified, but may probably be the hexahydride * 
of pentamethyl benzene. r ' 

Syntheses by Means of Organometallic Derivatives 
of Zinc. Preparation of o-Retonic Acids.— E. E. 
Blaise.^It might be supposed that the a-ketonic ethers 
could be prepated by the action of the chloride of ethoxaiyl 
on the mixed organometallic derivatives of zinc, but as a 
matter of fact the following reaction occurs : — 
2C a H 5 OCOCOCI + zRZnl ~ 

■» CaHsOCGCRaOCOCOOCaH^ 4- aZnICl. 
The indirect method of preparing the a-ketonic ethers which 
the author has previously described, and in which the 
cycloacetals are formed as intermediate products* gives 
good results; Thus oxyisobntyrkr acM xs t^ted with ' 
ethoxaiyl chloride and the raw product is -heated , with; 
thionyl chloride. The condensation of thria^fchloriaej : 
thus obtained with a mixed organometallic derivative of , 
zinc gives the mixed cycloacetal of the a-keioiiic isieid; 
The alcoholysis of the cyclbacetal gives a mixture bf oky- A : 
isobutyric ether and a-ketonic ether, which can easily be 
separated by fractionation. ; , 

; Synthesis of Benzyl Chloride and its Homologues. 
—Marcel Sommelet. — When the chlorinated ether oxides 
CICH 2 OCH 3 , CICH2OC2H5, CICH2OC3H7 react with 
benzene inpresence of aluminium chloride below o 0 , hydro- 
chloric acid is evolved and the ether oxide of a benzyl 
alcohol is formed 1 RH 4 - GlCHaORf * RCHaOR' 4- HC 1 . At 
the same time some benzyl chloride is formed by the reaction 
C 6 &&+ C 3 H 7 0 CH 2 C 1 « CgHjCHaCl + CsH^OH. If is 
necessary to dilate with carbon disulphide.. With toluene 
SnCl4 has to be used instead of aluminium chloride. The 
reaction is applicable to many benzene hydrocarbons. 
Toluene gives rise to the chloride of paratoluyl, and 
generally speaking the substitution takes place every time 
it is possible in the. para position with reference to a side 


MEEnwa? POS^rSE WEEK. 

Monday, 16th.— Royal Society of Arts, 8 V . (Cantor Lecture). 4, Axtistic 


Wednesday, iSifa.— Royal Society of Arts, ~8. . j “Preservation of 
, . , ./ wood,” by John Slater,;F.RiLB.A. , ; , 1 

— — Biochemical Society, 5.J0.: flrrthe Chemical 

Thursday, 19th.— Royal Institution, $. __ * Hamlet in Legend and 
Drama,” by Prof. £ Gollanc*, Litt,D~ 

v 7 Royal Society. “ Brain of Primitive Man, with > 

special reference to the Cranial Cast and Skull of , 
' Eoanthropns (the Piltdown Man}*” by G. EUiot 
Smith., “Oxidases,” by A, J. Ewart “A New 
- Malaria-Parastteof Man,” by J. Vf* W. Stephens. 

“Investigations dealing with the Phenomena of 
‘Clot ' Formations -Part II., The Formation ofv 
a Gel from Chelate Solutions having many Pro- 
perties analogous to those of Cell Membranes, 11 
byS, B. SchryVer, “ Influence of the Position of 
, the Cnt upon Regeneration in Guttda itivae,” by 
D. Jordan Lloyd. ^ 

— — Chemical, 8.30. “ Condensations of Cyanohydrins 

-.j- ’ ‘ - ,v v 1, —part If., The Condensation of Chlofalcyano- 
* 1 hydrin with Chloral Hydrate and with Broraal 
Hydrate/* by H. L. Crowther, H. McCombie, and 
T, H. Reaae. 11 The System Ether — Water — 
Potassium Iodide— Mercuric Iodide: Part IL, 
Saturated Solutions in the Font - component 
System,” by A. C. Danoingbam. * 44 Connection 
between the Dielectric Constant and the Solvent 
Power of a Liquid,” by W. E f S. Tomer and C, C. 
Bissett. , 14 Viscosities’ of some Binary Liquid 
Mixtures containing Formamide,” by E. W. 
Merry and W. E.’S. Turner. 

Friday, aoth.—Royal Institution,9, " Busts and Portraits of Shake- 
speare and of, Bums— an Anthropological Study,” by 
Prof. A. Keith, F.R.S*, &c. 


Effective Resistance,” by A* Campbell. 41 Vacuum- 
tight Lead-seals for Sealinfrin-wires in Vitreous, 
Suica and other Glasses,” bylff. J. S. Sand.-. 
Saturday, 51st.— Royal Institution, 3. "The Electric Emiaslvity 
of Matter,” by ]. A, Harker, F.R,S., &c. 
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Nitrogen and Chlorine in Rain and Snow. 
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Von. CIX., Kou 283a. 


THE PLACE OF MERCURY IN THE PERIODIC 
SYSTEM. 

By PRAFULLA CHANDRA RAY. f ■?*. 

Mercury Is assigned a place m the periodic system hi 
Group II., and regarded as a member pi the magnesium- 
zinc family of element. Mercuric compounds, he doubt, 
bear some anally tb thpse of magnesium,- zinc, and 
cadmium, though by homekns is it so very close* . Mer-'j 
cmy,fwm lesselectro-pgsitive thanradmium- 

' or zinc*' ^ ji ■» - - ^ ij &~ ^ ^ . 


described as white, Strohmann, Brr.,. 1880, xx., 28x8, ’ 

but its yellow colour under modified conditions has been 
noticed the crystalline needles are M jaunfcs a chaud 
blanchitres.a froid t w Moissan, Ckim. Miner** T. v.,256), 
and the iodide intensely yellow (Ray, jfourn* Ckem* $oe . t , 
1897, p- 350). Silver nitrite^ has a pale yellow tint, but 
mercurous nitrite has adeep bright yellow colour. Silver >. 
and mercurous hyponitrites also show a similar gradation 
in the depth of colour^ , 

In assigning the proper place to an element in the 
periodic system tmiotphism is often an, important help 
and guide.. According to Groth the univalent metals, 
copper, silver, and s^ld, in the form of the crystallised 
elements, constitute an undoubtedly Isomorphous group, 
ami the first two replace each other isoraorpbonsly in a 
number of native silver compounds, as ateo in tbe com- 
pHcated salts ; .rim triple '.rinocyanates, \ 




halidesof cadmium, however, resemble the corresponding 
rcmy asfaraa^n^ oftheir 

iia&raarated 5 moreover, cadmiu#iU® , 

, »>fe mbt b&dde and a chloride.^ 

trafg&S* been obtained ' 

1 an impure eonditiooj Side Morse and Jones, Am.Chem. 
■3«*e pS ;>dA CanzoaetL Gmrjw*#*|,x897, 

.mnAlft <S6>. A zin<x»se-zincic chloride has also 
recentiybesbn prepared in my laboratory byDatta and Sen 
C&em. Soc^ Jene* Z913, xxx* 4 . ^ 

chloride shows sspxsy properties in courmob^im 
Chloride, notably its capacity to combine with ammonia 
ahd ,tb^iuuin# ; M8d*a^^ (Veret, 

Coppfes %m 4 us t i$§ 2 t cxv., 464 ; <r/. alio RAyandDhar, 
“Chlorides of tbt Mercurialkyl Ammonia Series, Ac.,” 
Cjtaw, Soc., 3913, ciii., 3) 


Wbik the relationship of the compounds ol diad mercury 
with those of the xinc-cadmium family is by no means 
Very marked, mercurmtt compounds, bn the other hand, 
hear die closestanalogy ta those of silver. As far as die 
halides are concerned this similarity has been noticed for 
a long time past. The most noticeable feature in this reject 
is that afforded by mercurous nitrite* both in its property 
and in its mode of formation. As long ago as xS 74 « Russell 
noticed that when silver dissolves in nitric acid silver 
nitrite is formed in quantity, partly in solution in the silver 
nitrate liquor, partly as crystals {Joum. Chem . Sorb .t^L 
Xii-, 3}. /The stability of silver nitrite in presence of strong 
nitric add is noteworthy, as ordinary nitrites aredecpm 
posed even by the weakest adds. Mercurdus nitrite also 
is produced under similar conditions ; Jndeed, the initial 
fooductnF the wMh'df Amite nitric add upon mercury In 
the odd jtflrilr and not nitrate (Ray > ZdU Andrg. 

jgii'jB&Tfca., 365 ; JOum. Cktm. Sat/* 7* 3&7L 
Sfe fora*# ‘sfc’ quite stable ^/presence of n con- 
xated solution of mercuroos nitrite and nitric acid 
M* RAy; bf Frqdudion of Mercurous Nitrite. 

«pt& in Its uhetefcal mtih pfeysicid, ptapem# again* 
mercurous nitrite bias" bee* found to fe the analogue of 
filver ofttitew , So I*Y if has hbbn known to be the only 
other metalEc nitrite which, wi^ et%l and othm dkyl 
iodides, yfclds the fatty series (R&y, Ami., 

CCdcri^ ^53 5 Aw- <$*# Star.* xSgp* p. 839); in Tact, it 
can be used i*d an effident substitute , for rilver mtntm^ ' 
x The cbhmx of cmupoohds is often found to be a pene 

the atomic wdghts of ^e deponent dements 
^ro^v, nd&r, ariHi.^: 34J. Tims silm ddonde 
Is white, trinle the bromide has a fofot yellow not, and the 
iodide Is distinctly yellow, lfc corresponding h*Bdes of 
mercury also dknr tlm saxne relarive intensity in a mote 
pronounced manner. For example, mercurous chloride is 
white f ibe btomMu ydlbw (mercurous hromide ta cften 


Chemical Crystallography,” tmps. lW MaErshaH, p. 73); ; 
As far as mm cap mate o»t,wccmipooad of mpnadgold has: 
as yet been described m wbfch it isOmorphously replaccs 
silveror monad tmpper.^ -: v Erpin ^dosedmiterityof^t^^ 
cbmpoundsof sUver to thoria of monad mercury as shown 
t above^ it migbr hstYe been teasonably expected that they / ; 
should vicariously ieplace each other msome cases. This 
expectation has $fso been realised. In the complex silver* 
mercurosomercoric oxynitrates, silver isomorphously to* 
places univalent mercury (Ray, y<wrji. Chem. Sor. ,1907, 
xci., 2033). . - V . '!■/,' '> ' 

It wilt thus be noticed that while the relarionship of. 
gold with silver and mercury is at best very remote, that 
of monad mwsury with silver Is all alpog very dose and 
marked. It would appea r t0 be mom rational to place 
monad mercury at the bottom of Group I- in the periodic 
system and relegate gold to ks ptme congenial place m 
Group Ylli. Iunnediateiy aR« jtolnum. :Univalent 
mercury should be regarded as quite a distinct metal 
from^ ^ Hv^errtmfflnririyy the fdrmerViS related by ties of 
closest affinHy te rilver, vriiile latter can, at best, claim 

weak kinship with members of tb* s«pnd group, namely, 
zinc and magneriimiv Pt i«, of cOia# not suggeded that 
diad mercnry should allogetbex be removed from its place 
la Group it). In pm dnafity of functions ^ mercury is 
comparable to thallmm, whkfo; with ydriatida In valency, 
affords also a remarkable instance of variation 10 chemical 
■properties.^ -V ~ ' ; " ' \ ’ 1 ' Vj , J;, ■' . / - 


Chemical Lrtboretoiy, , 
Preaid^ccy CoHege, Cricalta. 


NITROGEN AND CHLORINE IN RAIN AND 
, ' > : SNOW. ' ’ 'V: , ' 

■ ' t V'’ '■ > .ByO, k, WIESNER,- 1 , , y / 4 * 

Shutt determined t# rnpagcn ih> the At^ rfud.- snow 
that feB pear of the 

'year 1906^-67^' tak ' .WAG# ■ 

to examine tbd pret i|» taricms at Mount Veriioni Iowa. ' If 
is a village of 3700 inf%{btUi‘^, without', manufacturing 
industries^ rather sparsely p# dated, so that the atom. . 
sphere, is reasbnably firee from contamination. 

. 15 » rafo and mow were rbollricted in, two 
lined pauB, each 20 mriies in diameter, in an Open ^ace 
near tee centre^of the village. ]We tested #fojgatlier 33 
samples, aa ^ of ram and 9 of show. ” •• ; ' , 

The snowfall dUrfog this period amounted to 24 inches 
(two precipitations wwe suow and rieet), which is equt- 
valent to 2 Inches of faim The rain during the period was 
34 and eighUenths inches, making a total of 16 and eight* 
tenths inches, which is; above the normal precipitation for 
thisjeetfen. ‘ \ - 






Nitrogen and Chlorine in Rain and Snow. 


f Chemical JNews, 
* Feb. 20, 1914 
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.0*04484 
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0-07474 
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0*105 IO K\- 
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0*86504 
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,0*13767 
0’00662 
0*166X8 
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" CasmcAL Kim/i 
: 9 * 4 “ * 

V 'The sam pies were collected from February 22 . to J one .5, 
1912^ The wintermontbs were dry 1 up to the time the 
investigation was begun. S‘ ' ;* 

The snow of March 4 was taken from drifts on the hard 
crusts of the previous fail,andwas not vety clean-./ This, 
may account for the large amount, of both, free and 
albuminoid ammonia. , ; ; 

The rain of March 12 was accompanied by the first 
thunderstorm, and the nitrogen nitrate was 0*6 part .per 
million, the free ammonia 10 parts, and the albuminoid 
ammonia 14 parts. These were the highest results 
obtained from any sample. After this the rains were fre- 
quent until April so. Then there was a dry period of 
nearly a month, and the rain of May 3 had 0 4^ pact of 
nitrogen nitrate per million* Beginning May it rained 
three days, arid thesamples were, tested in three portions. ‘ 
;The third:, portion had only orop part ;6f nitrogen nitrate 
' ptkf million, ^ and ' nptrach: of. ^ pi- general, the 

varioussuhstahces;nt sola^ondependonthe tfrahbetweeh 

Same lb the?' 

three precipitations* 4^parts. permiinpri; , ,'4’, v >h> - \» ^>* 5 -, -I i 
*? Id determining the nitrogen in ^ammonia; ithtes cbm- 
puted that 1 inch of rainfall peracr eweigb5226,875 pounds. 

‘ l t ^;prncl^|atiou"c0fi^ 0*04 part ofammonia 

• .Iks' millionths' ‘%kS ' 

"V. "-'X ■>< "• ~ : ‘X ' ' 

l; ',T 3 ner -average *»: the ; free- ammonia m snow was 3*35 
partspet, million and Snthe own 0*931 part per mitotan. 

1 , The albuminoid ammonia in snow wa6 3*$4 parts per 
million and in rain 1*13 parts per million. ,f > ~ i 
The nitrogen nitrite in sripw was 0*0621, part per 
million and in rain Q Opi 8 part, ' </■/''* ><;, ,A. 

in snow the average for the nitrates was o ; xg part per 
million aqd m rain, 0*13 part, \ ; B-V r ' \**: 

’ The average of the chlorine in: snow was 47 parts' per 
million and 4*8 par taper million* The source of this is 
doubtless the sodium chloride from the Atlantic Ocean. 
As the sprayih washed upon the shore it is caught by the 
wind and home across the continent, MountVernon is 
about 1200 uttles distant from the Atlantic Ocean* 

' Table d shows the parts per million of the, several con- 
stituents, and Table II. the number of pounds per acre. 
The. total number of pounds of nitrogen per acre during 
, the period covered by the investigations was 6*26887. 

We desire to express our thanks tafhv N. Knight for 
the aid he rendered in this work. *• * 

„ Cornell College, November 22, 1913, 1 - 


the Mechanism op anodic reactions 

AND THE BEHAVIOUR OF .IRON AND NICKEL 
;,j: INodes.*' J -: : 

’..V..'. By E. P.SCHOCH, '-\,i 

, i , , Professor of Cfcemi&try m tbe Uafvcreity of Texas. , 

if';* v './'V' ^oud«dedfrcaii,p. 76 J» ‘ 

Iiit the absence of* any *? oxide skeleton “ the layer of 
oxygen, on thickfcning,. W6uld soon allow bubbles of gas 
to escapc-ras improbably the case with platinum, iridium, 
“fie.," in; which the oxide formed is, , w ith in the bbdy^hf: 
the * metab But when a non conducting: mode skeleton 
iS formed the layer of gas may accumulate toarefatively 
great 'thickness as the oxide skeleton grows, and this . 
njay prevept more or less completely ihe passage of any 
ions to the electrode.: ^However, such a film will still; 
allow free electrons' to p^ss from' the electrode to the 
solution, .Which gives the pole the property of an electric 
mlpe)x Finally, if the oxide is oxidisable tq a conducting 

t A Contribution to diet General Etfacuswon on f* The Passivity of 
Metals * held before the Faraday Sogaety, : *Joyejabei 12 , 1513 , 


{pei-}oxide, then a suitable concentration, bf oxygeo pro* 
duced by its discharge under a sufficiently great potential 
will produce this peroxide, and oxygen gas Will then be 
evolved from the new surface of the peroxide-, The actual 
existence of this latter state of affairs has been heautifnlly 
demonstrated by E. Mueller {Znt. Eltkirockew ,.xiii. f 
133), who showed that a copper anode in sodium hy- 
droxide solution forms hydrated cuprous oxide as long as 
the current density is email enough ; but with a larger 
current density the anodic potential , becomes more noble, 
copper peroxide is visibly formed on the SnOde; and then 
oxygen is evolved from the surface of the latter:* It 
appears that the “oxygen producing “ discharge of ions on 
anodes is a rapid, reaction, because no great ; 
hindrance is observed even with great; current'densitiea. 

This beautilul demonstratioi\ by , E; Mueller of the V 
relations between active and paswve Copper indicates iliat, r . 
the ; phenomena which : ‘ohara^erise the attammenf Of 
jassiyityhy s^he, mdtAl^^^rtainelecfro^ 
be nothiogbutthe regular behayiqur of 6n6des uhder.ihe^ 
existthgeo^d^oh^ 'Tb%. Writ^slsliidy^fifhe;: behavipur f 
of iron ana nickel anodes in various electrolytes haS led 
him to the same conclusion with reference to the passivity 
of these metals. . These f£ctb Will now be reviewed in 
the hght of the genemr.tbeory; of anode actions;' outlined ; 

'*/- -'r\ \ y t-'/b , ^ , 

Iron or nickel placed in solutions of their (neutral) 
salts will assume a definite^ “equilibrium ^ potential 
PJtysik. Gk*m. f lviiu, [ 301 ; Am. Chern. ¥onrn. y 
xli-v2o8)v ’ - : s ' ' V 

When such electrodes are used., as cathodes during 
electrolysis altoys of iron or nickel with hydrogen are 
obtained which exhibit higher (more xincic l j potentials 
than the equilibrium potentials of the metals: ; - 

When : such electrodes are used as anodes during 
electrolysis, with current densities below a certain ap- 
proximate limit, then only dissolution of the metal will 
occur, and, with any one particular ^ current density the 
anodic polarisation (or potential drop below the . equilibrium 
potential) will be {the same whether the pat ticulai curr ent 
density is approached through a series of increasing of 
decreasing current densities (in the latter case even the 
largest current densities in •• the series must hot have ex-, 
eeeded the ' ^ limit H mentioned above}; I n v other words, 
current densities wlthin this limit do hot leave a “ peri : 
manent “ effect upon the surface of .the electrbde. BWith 
an electrolyte containing any one particular anion the ap- 
proximate limit ed these current densities wbich do ^ hoV 
idave, a permanent effect upon the: anode is extended 
greater current densities by (d) raisiiigT the temperatttre, 
Sn Increase in the concentration of the hydrogen lohs 
or a r decrease of * the hydroxyl ; iojii (r) . by stirring or fe- 
plenishing the electrolyte on the surface of the anode. 
Hence the writer V experiments were made at different 
temperatures— moat of them at 35“ G., anda few at g 8 a € 
the concentration of the hydrogen ion was definitely knhwh 
a ndf varied from one-tenth nortoal acid to one-tenth normal 
alkali ; and in all experiments the electrolyte was stirred 
vigorously and uniformly, and in the experiments With if on 
frerit te was -also passed constantly through: the 

anode chamber in or 4 ef,!to’ ^avo^^echsiplicarint oxidation 
of the ferrous salt formed (yourn, PSfil Ghent** x ivi, 739 ; 
Am-Chem. Vn«^.,;xli.,235j. ‘ 

/ The particular electrolytes employed were (01 neutral 
solutions of ferrous or nickel sulphate and cblonae, solu- 
tions of potassium sulphate, nitrate, perchlorate, chlorate, 
bromate* iodate, chromate,hydroxide T and sodiumacetute ; 
(6) acidified and alkaline soiutiona of the sulphates’, nitrates, 
and acetates ; and (c) raixtures of sulphate with chromate 
arid sulphate with fiuqrHe. j&warigeA-rn increasing ordet 
of their limits of the current dehsiues with; which the sur^ 
faces of iron , or nickel abodes tire hot- ^“ permanently ” 
affected iihe amonspresenttfaefollowing list:— * 

(a) Hydroxides, iodates, bromates, chlorates, chromates, 

■ with ftl| c$ iybich opiy exceedirigTy small curren 
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densities do not, affect the surface pf the anode 
permanently. ; • ‘ 

{6) Nitrates. ~ 

\c) Perchlorates. , 

(i) Acetates. 

{*) Sulphates. V , . 

(/) Halides— with the latter large current densities do 
' not affect the surface* 

Wth current densities beyond such limits, the action of 
the current produces a permeant effect— that is, the effect, 
remains for. a finite' period of time after the current has 
ceased to fipyr>and with _ the same^ current density an iron 

'flip;* i " ^ 

tbedeciiode wfll became lower (more noble I) with the 
length oi time that such current densitiesbeyondtbe above 
lunit continue to flow* and the potential drop will he more 
rapid with greater current densities than with lesser. In 
srtoyx apes' the potential will drop almost suddenly down 
pott^dW with wlu^ paygen is wived, lWh& the 
surface ‘off '•anl. jtoxtoode ^;heft& w rfep£«d by electrolyse 
with « current density beyond the “limit JJ above/then an 
exceedingly sruadl current : density will suffice to keep its 
1 m>teatiai r steady— that is, will . suffice to maintain the 
electrode surface in the state in which H is. But when the 
current ceases to pass, the iron or nicker electrode imme- 
diately begins to lose its. permanent effect in all eltctro- 
iytes, and it is only a question of time nntil the surface is 
again in its original state. - ‘ I'K// ./ Ji V . . - i 

These are the general facts in toebehaviour 6f iron or 
picket anodes in various electrolytes. They are readily 
explained by the general theory of anode action, as 
Jfefioirt >*7? ■ ' i ' i /, '■ '- \ .-\r \ 

; With current densities below the limit mentioned, the 
. lonsare discharged upon the electrodes, where they react 
with velocities depending on the Specific relatiorr between 
each anion and each metal. When the surface of the 
■node is covered with discbargedanionswfaich are still in 
the progress of reaction, access of other anions tothe 
. surface is impeded , and the prpductionof oxygen ions near 
the electrode wiH begin. The discharge of the latter upon 
the metal surface produces, the permanent effect ; and 
anything that will delay or hinder Che formation of these 
oxygen ion& will widen the limitof the current densities 
which do not affect the surface. An increase of tempera- 
tore, as usual, will increasethe velocity of reaction between 
' the anions and the metal, and thus lessen the time during 
which the reacting masses cover the electrode.: Stirring 
will help to remove the reaction-products more rajadly: 
An increase in the hydrogen ion concentration will lessen 
toe tendency for the formatioh of oxygen ions from the 
otter tons, so that a potential difference higher than with- 
out the acid ib required to bring about the same amount of 
dissociation into oxygen ions* . Finally,, a glance at the 
order of the anions m the list above reveals that this also 
Ma m accord with pur theoretitM notions : the ions which; 
even with small current densities j permanently affeet the 
sarface axe hydroxyfiou, iodation, bromation, cbloration, 
torbmation— toe first one of which ts the oxygen ion 
f*setf»«tid the Pthers are jnst the ions which may be ex- 
pected to dissociate Into free, oxygen ■ ions much ; more 1 
readily than toe others further down the list; 7 

The loss of the " permanent ^ effect which Iron or nickel 
electrodes experience in all electrolytes after the current 
teasel to pass is in the nature of a discharge of a short- 
, recited cell : the “ oxygen n spots act as the positive poles, 
ndthe uncovered spots {which were previously occupied 
y toe reacting anions) act as the negative poles. ' ' 

It has thus been shown that the general facts observed 
in /these experiments are explained satisfactorily, by the 
toeory of anode actions first outlined. In conclusion a 
^ |wr special remarks should be made in anticipation off 


possible objections raised to this theory or, counter-claims 
made for other theories. 

No special attempt was made to state in what particular 
form the oxygen obtained by the discharge of oxygen ions 
is present on the surface of iron or nickel anodes, that is, 
whether it is present as free oxygen or as oxide. To the 
writer there do not appear to be any facts' which establish 
one view over the other (Am. Qhenu fourn., xli.,251). 
The assumption of a free oxygen film is perhaps a trifle 
simpler than the assumption of a formation of an oxide, 
but the possibility of the presence of an oxide has not been- 
disproven even by the experiments of Mueller and 
Koenigsberger (Phvs. Zeit vi., 847^ 

(Note. — These authors compare toe reflecting power of 
two polished slabs of iron placed in sodium hydroxide , 
solution. One of the slabs was “passivised” and then- 
allowed to regain its normal state.; and whfle. it went 
through these changes its reflecting power was found to 
remain constant and toe same as that of the slab Which 
was not passivism!. The fundamental error, h*to Jfr’$ke/ 
assumption that the slab which was simply immersed Dfes ' 
not acted upon ; a slight electrolytic action undoubtedly 
took place between different spots of this slab, and toe 
difiirence in the extent to which toe slabs were affected is 
na turally much less conspicuous than the difference between 
a changed and an unchanged surface (and hence probably 
not .observable), ' . " v - ■ • .. . ' ‘ - ' " / 

Grave (Zfit. Pkys. Chem lxvii., 5i3) has recently pre- 
seated facts and arguments in support of Forster’s sug- 
gestions (Abh. Bunsen G«., No. a) that toe hydrogen in 
Son or nickel may be the catalyser to! which they owe 
their activity, ana hence when it is more or less com- 
pletely absent these metals should be relatively- inactive — 
passive. While it is a fact that -hydrogen alloys with 
hydrogen or nickel, and that these alloys show a higher 
potential with higher per cents of hydrogen |n them, yet 
these alloys really present only toe same general relation ! 
which other alloys and other mixtures present. In toe 
condensed form into Which the hydrogen is probably com- 
pressed by toe “surface effect ” of the metals toe hydrogen 
itself would exhibit a potential as . high or slightly higher 
perhaps than toe alloys, and hence the potentials of- the 
alloys thus appear to be below the potential of the “higher 
potential component ”-T-a relation that is shown by all 
alloys* Furthermore, toe activity of irpn or nickel is also: 
much greater With halide electrolytes than with others, 
such as sulphate electrolytes, even though hydrogen Ions 
are equally absent in both' electrolytes, and; toe theory of 
toe catalytic influent* of hydrogen Upon toes* metals fails 
to account fori this 1 . \ f \ ’ / ■ 

Possibly toe best experimental evidence for a decision 
between this hydrogen catalysis theory and the theoretical 
views we have here advanced is the following. / . ' > 

A chromium anode that has become passive with reference 
to the formation, of bivalent Iona does not become active 
again to form trivalent ions, but does become active again 
to form ebromation. ; , 

An iron anode that has beenmade passive with reference 
to toe formation of bivalent ions dots hot become active 
again; tb forth trivalwit ions. However, when electrolysed 
in acetate or oxalate solutions toe electrode becomes active 
again (that is, toe metal dissolves again extensively) at 
potentials considerably below those (more noble 1) at 
which it had ceased to be active before and at which It is 
'usually passive in other elwtrolytes* The same thitig ia 
true ot:n«&eHyo«m. , PAyV, CAm.^xiv., 719 ; fount. Am * 
ChsiH. Sec., xxx., 1737I. ■■ 

Tn all three instances above toe activity aft the krwer 
potential is due to a reaction which consumes oxygen and 
thus lays the metal surface bare. /This ts plainly toe ease 
In toe formation of chrpinations. In the other, examples 
the activity of the iron or nickel reappears when- toe 
potential is low enough to oxidise the aeetion or oxalatidn^ 
and when the oxygen is removed to: oxidise these sub- 
utanceft, then toe metal surface -is exposed ^ attd is subject 
to toe attack of the anions, ^ 
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... , ; THE- SCIENTIFIC WEEK. 

{Front 0 *r Own Paris 

■ M. Edmond Perrier on Cuvier’s Influence on 
; French Science. 

-At the Centenary Conference 0^1914 organised by tfee 
!?**«* Hebdoma 4 (tin t ML EdmondPerrier,Director oit^e 
Natural History^lAusenm, ^vidly aeanb^ the^l^t 
physiognomy of his predecessor at the Masswn. At 
; Jtmdiifibii r»f bis lectnre, M. Perrier sard :-^is 
'to exercise over science a greater w ^ aeac ®, 

George Cuvier. It may be considered au abs^te ^ to 
i860. The whole world was moved by his. tragjc reciwa 

* ■szzs&zsExrJz 

,,-wonderfnl recoil 

con6pletetydisa5 

^ftangement of ™ ^ 

^ the agerof « terte^wd 
' ‘ieotoristt ^Sfeee tfc&'Rht-^nJy^mder^ 

-* **____ *.io^ 'LjK&Jm 5 tbaw jKMlr &« fnrmha 


marked, which disappear rapidly. It would eeem^aj 
they are to be attributed to^ihe changes of ipmsaifan of 
theAigher atmosphere- ln spite of very mmnte *?*&&** 
ments no influence exercised by. the < brilliancy of the 
moon on the intensity of the signals has-been observed. 
The observations of M. Marchand are not less cunoaB. 
It is signals sent off by the Eiffel Tower at 10.45 o mock’ 
in thi morning and at 11.45 ti* evening which have 
served him as a point of comparison. The result of these 
_ ■ ■ ! .... rr«»¥tm«rn of variation of diurnal 


experiments snows urai me — ,T 

intensity of the signals during the same month is frpm 
o-6 to i*3. the average intensity being ri. On a fine 
clear night the signal has an intensity equal toi*7 times 
that Ofthe day signals: The meteorological state affects the. 
intensity of the signals emitted and received; In Paris 
the rain always decreases the intensity of the reception; A 
wind blowing item ^ ^ 

1 pwVsecbid has once lowked ^/one4falf the normrd m- 
• ‘ ^<21on4y wleattier » the ipostfavOur- 


uvinen j it- ts no iongw ^ 

I, 11 -aimtorrttgfc*! **»* remains of ,hm»* 
I SF OtoSSM areat variety of Use organwtitton of 

rtoBgypt,rf 
rigorous order, toe precam method mtto- 
K A 'W;* ol rmtural science ; an onw^ 
SeSwMmuUtioa of MW facts that might have H 
, to higher cooeeptioM rfbe. badnot 

valueof «?»»«. V .-T 1 ty. ' ' 

! V'V\ PSVCKOLOGV AND PSYCHIATRY . ( _, 

^ In a leetnre delivered at the ^tl^du^^eSnte 

/ the 

, Dr. George^oi 


or xno. Antst*vuv& ■»*-* — - — - o * - 

itnas, Professor at tbe Socbonne, showed 
tow useful the knowledge of normal psychology rsto a 
clinician in order to make general symptomatology or 

the services that psycto analyse and laboratory psychology 
«ayStS,?&. WMi ijtog «£*«**! 
reserves on the first of these methods and on the sys 
tematic results that a “ntemptKary a^ool tnw to draw 

dto?c£nl’^ 

measures, obsmvations, and results* \ . 

"Intensity op Hertsis^ Varies According to 

: '•;? ;*■> • v ?. ;-/Y -O 

■ ; intensity bf the «$nd»L $ 

urirrirni t^eHttobv yRries not only at- different houi8__of 

: at diffeient p^tiod* of &e jreat^ 

•'S^S raeaidw ST tfK. variatkms of the 

teat »»ae 

’ hi^ro/ E. wr^H^M*eweeh Liverpool and- Pgta . 

Prof. Motrin Germany. Daring .a year, fttrf. 
had' measiued both jydajmKi night, faymeana 0 
a detector and. a galva«pmUt«» m mUnSty 
of reception m a station of. wireless 

' :^^Ua«« rna&l during die night m- autaran 
.^in^pring. In general Prof. Mqsriei obwwe e ”Jg , 

: 5 ST 3 S^ 5 S 5 eft- 

Daring the. night very etxong meteasea cd intenrity, ate te- 


'mteMf is' the itrengtnenmg or we intensity m • : 

imjneMiteW ^aftffl; annset, which mteeaM has wmenmes , 
amounted to 70 per cent. The intensity of the stgnata 
remained 'censtant after the sudden strengthening. The 
mi n tana tton of these diverse phenomena still remains mys- 
terious. '' : ’ • "■„.. ; 

Isvasion of OysTBR*.reou Poktuom.. 

Portuguese oysters, which according to the orftiwtof- : 
roologist s do not even belong to the properly called species 
nf ovSers but to the grypbsea species, are threatening to 

SSTSKto? oKbed.r r M. ^ Bdprond Pefri^ 

Director of the Natural Htatoiy Museam, recaUsto mind 
that the more robust Portuguese oysters have, mtoeragion 
of Ar ca Ofa on, supplanted the native oysters, which ^ have a 
M ^fh- finer teate. ■ : The Portafeuese oysters arO Hkewise 
attacking the Maxenaes oysters that mb s© highly appre- 
ciated. Hot it was thought that the danger was. halted. • 
It was uot:thoprtt riw* the^etherd gij^bmacouldbe. 

come' accfimatised on the Btueaeiy coasts. . Now such is . 
hw the case.' ' The PoittgWMeOpstetB east very well-live ■;■■ 
on the BritUCy coarts, :»rt Wjt are totoatMmg to 
eradually take tbe place of the oysterB Of-Cancale that 
Save a much better taste and are snore apfteclated. M. 
Dantan. who has rnade numerous rtudies mt these mol- 
lasca. indicates, however, a means which win enable 
oystet enltiyatore io Mard agiinrt Jtoe dar^r. Thre 
means is founded on the notable digerence brtween tfae 
embryo of the ordmaxy oyster and of the Portuguese 
e^t*?. 1 The embryo of toe ordinary oys^vdops 
inside toe toeil, whereas the embryo <rf tod Portuguese 
more undisciplined, comes out, of the shell and: goes and 
dies itself on the collectors', flwtt to to say, onto epos ts, 
fascines, tiles . that «e «m^oyed to coUect toe - patortn 
mrsMWn. Indeed, the larva only dOTelopsop toe surf ace. 


Mooktajs Sicsubss, 

Some curious experiments on mountain ricknMs have 
b een made by Dr. eaUfemmd, by toe help rt .Jtogta too 
ported daring toe compaipis from *»%. '• 

wont Blanc, at an altitude of ^Soo ^metres, Md to toe 
Marguerite hut, situated at toe top \ rt Mt 

MtoSe of 4566 metres. , M. ftrmand Guattop remartoi m 
the communication that he presents before toe Academy , 
totoe name of M.Gaillemara, that the ureictutrogenm- 
S^KoSably in fhe 

T ^w^ ^nomltu rterp to indicate lhouotuin sicknes 9 
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isthe resulted a nitrogen intoxicatioji. ^ The area, a tomic 
sabstahce that should be eliminated by the kidneys, . is 
Gained by the organism. It is-thos a veritable poisopmg 
that oqcasions mountain sickness.; 

Transparency of Leaves to ULtraviolet-Rays* ■- 
ML Dangeard has studied^ the transparency of leaves 
vu 4 its th Ultra-violet rays supplied by. a mercury vapour 
lamp. * He has observed, according to Prof. Mangin, that 
in a certain number of plants* particularly ferns, the 
leaves are much more transparent than glass for these rays. 
This is a somewhat remarkable result, if we Consider that 
i ] ea v« haye ; a complex Structure. Begonia leaves and 
those of the, China primrose have, on the contrary, the 
same transparency as glass for the ultra-violet radiations; 
mmeoye^^ere^t^ other le^^^bat ^dly^t atijghbig 

f >; -;'-V ' / ; '/ T'"!^ \} 


the Amcebse will necessitate splitting up the genu & Amoeba. 
The first and much needed step in this reform has already , 
been taken by Chatton by the formation of the genus ; 
Vahlhampfia for -the group of Lrraax Amoebae. Whether it 
would not he better to put this genus; and all other Amoebae . 
which show a flagellate stage in their life-cycle apart from 
the gamete stage, into the group Proteomyxa seems .to us , 
an open question. , J 

There can be no doubt that in this genus Yahlkantpfia a 
number of .quite definite species are included .which pan 
probably be best separated by minute differences in the/ 
behaviour of the nucleus during division. It will probably 
be found necessary in the same' way to ; form, another 

f entis for the LamelKpodia group,* which Would again 
ave to.be broken up into a number of species in a similar 
manner. \ “ , . * ' \ 

.'the main purpose of this introductory paper is not the 
study .of these Amoebsefroma specific: point of* yfew, so * 
much as. the proof which , we hbpe to have brought pf the f : 

_ £ — i_t‘ * 
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Sia . %e^dent* & the Chair/ 

Fapers were read as follaWs :^-.. ’’ < '■ ; J. ./ t . t * 

“Conduction of ttu Pulse Wave and the Measurement 
of Arterial Pressure* By * Prof. L. Hill, F.R.S., ■ J. 
McQueen, and M. Flacil ■ ' 

"Reportofthe Monte Rosa Expedition of xgix." By 
J". B ARCROif t, F*ILS ? , |dv Camis; C. 0 . Mathtson, F, 
Roberts, arid J. H. Ryffel. l ' • , , ' ' : ; ; ’ <y 

; I. Curves representing the equnibrium between oxygen 
and haemoglobin were determined for . resting 1 individuals 
at Cal d’Chen and the Capanna Margherita. J ^ , 

VnaM tifarfl ranahlfr of.renresentation 


equation— 




: ‘i y percentage saluration of hsemoglobin with oxygen. 
';'>‘«:q^jgen pressure. - tj — % 

"K ** equilibrium constant afteactiojy - . ; > ■ 
m average number of molecules of Hb assumed to be 
• ?■ v ■ in an' aggregate.; 1 / ■ // V.> ** ^ ^ , 

; - Notwithstanding a fall ih:the >COi pressure of tbe- blood, 

; no change in K cOuld bei detected, except as. the 'mean of 
4 a latge ‘number of observations, %hph a; slight fall ip K, 
Ihdicatioadecreased alkalm xtyof the tyQQ&, wa* apparent 
. The curves were dotermlned ih the presence of the existing 
aJyeblarCO* pressure^ r /-r ‘ ./ 

1 %, ^tlmljkmd'was e****i**i 

which um6 tUy ih cUmbmg toooffcet, 

^ Climbs were made by the same maivi l uus at— 

: / a. Codid'pleniirom 9000 l«ct. . • , / „ 

. “ A dimmaticui in R invariably occurred. Climbing at a 
given rate the reduction in K was much greater at high 
althndes^ A g^un nedmbtion ht K Jbyulyed; muchr more 
ranpd chmhing at low ^ aUitndes. ^Fhe change in K caowd 
tw at l^ mf lpw tdtfMe^^es wt&# 

.. accounted for by tltt^ wooucuorr t lactic acid. 1 {■ > r 

* Determinations of the hydrogen ion concentration in the 
blood of one have been made. These show a defined, re, 
Ration between Cn and K* so that the one may be calcu- 
jatedfrom the other. . '// ' / '.r 

** Some Notes on Soil Protozoa ™ , (Pait i.). - By C* 3 fT, 
'■ ,litwmj ( aid K. Lewin. v •- 

^ - ft eeems generally agreed (hat further examination nf 


methods bf dealirig with this fauna. . How farftbis ^una*; 
Under certain conditions, exercises , a deleterious fpfiuehdft 
on plant growth is a question for the agtlculmrist rathef / 

‘itoitn the; zoologist. % ' v , - ,l ' J ‘ '■» - 7 '/ ‘ : "■ 1 ■ ' ^ - * 

- < n*n*,trni* KnxM.HK fl 


would seem to present a very strong argument ip favour ; 
of the view that these Protozoa dp exercise, an important 
influence on plant growth iii these, soils. We have been 
able to establish the; occurrence of -a trophic PiptoRoftB 
fauna in certain field soils that : we have examiped,:and o 
this question We hope to return in a futute paper. 

" Development of the Starfish, Asterias rnbens, L.? 'By 
J. F. 0 EJV|MILL. ' ■/ ,; / - r 

" Floral M&kanism :of Welwitschia mirabilis (Hooftj. / 
ByA. H. CHURCHj D.Sc. ^ . ... 
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, The essential oils ‘ derived :from .pertain species of 
Cymbopogon are well known m commeice as ‘^lemon- 
grass” and “ cittonella ”;oils. The former .are derived 
mainly from CymbQpog&h flexuosus, Stapf, and C. eitratus, 
Stapfv and the latter from: Rendle.^ The chief" 

constituent of the lemoh-grass oils is citral, the proportion 
of which is commonly between 70 and $0 per cent. The 
citronella.olls, on the other hand, are characterised by the 
presence of considerable quantities of citronellaldehy de 
and geramol, bpt contain very Uttle or no citral. 

!n r thb ^cbprse.pf 'a>tudy';of<' the varions grass oils at the 
Imperial Institute, three oils have been encountered which 
have not' hitherto been described, and exhibit characters 
very different from those of either the lemon-grass or 
crtronella oils* One of these is furnished, by the Saves of 
Cymbopogon coloratus, Stapf, and contains considerable 
quantities of cftiral and geramol, but no citronelhidehyde. 

In 1907* seeds of a lemon-grass were forwarded to Fiji 
from. Inita, and the plant, since identified as Cymbopogon 
coloratus, Stapf, has been grown at Nasinu Experiment 
Station, It has been found by Knowles (Bull. No* 6, 
Dept* Agric. , Fiji) that the. fresh leaves of this grass; when 
distilled with steam, yield about 0*33 per, Cent of ; oil. 
Samples; of oil distilled in Fiji were forwarded to the 
[ Imperial Institute in igo8 and 1909, and were subjected to 
a preliminary investigation (Bull. Imp. Inst.jXQiz, x.,27}, 
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; and Essential OilRecord,D&c. t 1912, p. 317^ wild found it 
to caritanfgy per cent of citral and 30 pet cent of geramoi, 
A further sample of the oil has been received recently from 
Fiji, and/ has been submitted to examination, with the 
following results:— " 

, The oil had D r 3/i5 o*gt2 and [a] D at 24 0 , - 10*31°, and 
contained 23 per cent Of geramoi (estimated by the phthalic 
anhydride method), ft was shaken successively with 
sodium carbonate, sodium hydrogen sulphite, and sodium 
hydroxide, and theresidual oil was afterwards submitted to 
fractional distillation. The sodium carbonate solution 
extracted 075 pec cent of the oil, consisting chiefly of 
acetic acid. The sodium hydrogen sulphite removed 
34 per cent of aldehydes, but some of the aldehyde 
remained in the residual oil (see below). The aldehydic 
, constituents had a, pi® 48 ®? 4 - i^momlike odour, and con- 
sisted almost entirely of mtfal/ The treatment with 
>addi«m hydroxide extracted 075 per ieht of phenoUc sah-; 
. stances, from ^hich a smell <luanfity of a umite tastrite# 

, r and odourless sofid'fm. p. *42°,; decomp:) was isolated;; 

* the remainder donsisted^of a dark brown .liquid wirh an 
odour recalling that of nfbvesi %t the quantity was too 
ismall to admit of ^entihc^ioh*; . /*,! x ,i- /A 

y j p ft* ^sbhpalion made frytbe sulphite method . 

: *fow&g *p ** i { * *“ 

cent of gtcanil acetate and equivalent to 9*5 per cent in 
. the original oil) ; saponification value after acetylation, 
183 (correspohomg with 43 4 "pe*' cent of alcohols, cal- 
culated as CioHigO). On distillation under 10— it iBffl. 

> pje^eure, the following fractions were obtained s. : 


16. u The Hydrolysis of Mixed Secondary, Amides by > 
Alkalis” By Arthur Walsh Titherley and Leonard 
Stubbs. ■ ' „ ^ 

A mixed seconda^ Amide, RiCO^NH'CO'R', under the 


(2) giving R'GO'NHj and R' CO2H. , Direction (i)is 
followed exclusively when R f is an aromatic radicle and R v 
iB methy h and this isattributed by the authors to stearin 
r influence* . " The^fnechaiiismcf ' hydrolyW& fs probably one ' ' 
in which water-addition first takca plhce kt the doahle ^ 
- ^ ' L - " ' amide, \ 


; Ffaction^ ; Temperature/ 

A PptOflO 0 V 

£ «o~ro5° ; 

105—120° 

1 X20-rl$o? ; 

130 -150 0 ; 
Residue and loss 


Quantity, 

perceot. 


.Oprimlxotathn/' 
J>» */js- > 1 dcsa-tube. 




:F 

■ T 


g’3 \ 0*858 -52* 22: : 

27 <r86# 33° 3/ > 

'.ayti' V‘ . ,a*£ob ... " - xa* 55* ' ' 

25*5 o 9L2 . 6° 4' 

.137 ?*93? 4 32 

1 227, > T* ■ , ^ 

Fraction A consisted largely of terpenes.- A further 
quantity of terpenes was obtained by distilling some of the 
original oil on the water- batbunder 15 —20 mm. pressure. 

. By this means a fraction amounting tjh? r 4 Re cent of the 

- original oil Was obtained, which alter repeated treatment 

- with' sodium and re-distillation had D*5 /i 5 10*854, «d 20 
-62° 39' (in i-dcm. tube), and b.p. *68— *737760 'mra v 
The tCrpenes absorbed bromine loan extent corresponding 
with about 3 atoms per mol. CiqHi 6> but the product could 
not be obtained in a crystalline state/ , it is probable that 
the terpenes were a mixtpreof Mimonehe with on® 01 more 
other terpenes, but the quantity of oil available was not 
sufficient tp enabie them to be identified.: . / 

Fraction B appeared ;to contain the constituents of A 
and G, and was not examined ih detail. 


; Fraction 0 contained' more ’ than 20 per cent ; of estem; 
After hydrolysis^ it ymlded a homogeneous crystalline d*- 
phenyliriethane' df gerinidl {m. p. 8 r°T* v The readiness w»tb 
^ .which this derivative crystallised indicated the absence, of 
.. citronelbidjphecyisrethane. ^ ^ - 

Fraction E was readily soluble in less then thiee volumes 
Of 70 .per cent alcohol (indicating the absence of sesqai; 
terpenes) , and ^ f urmshed, geranioldiphenylurethane. (m. p. 
;; B2 0 ). 4 ‘1 :', ■' 

, The residue F was dark .brown and viscrms. WbCq 
* submitted to distillation in steam, about one-fourth of it 
t distiUesd , over; the* fhmainder probably consisted ,of 
' resinous non-volatile polymerisation products formed duri'* " 
^the distiltatipn and fractionation of the oil. - , r 

The results bf this investigation indicate that the pa of 
Cysnbobogon coloratus. has; the . following approximate* 
1 composition ' " ' ■ ^ -■•* ;■*/' 


r Terpenes^ .. ’ i. i. 

Aldehydes! chiefly ocentirelycitr^.. 
Geraniol ■ .. ; .. ■. .//' 

Esters, chiefly geranyl acetate *- :■ . . 

■ '■ Acetic acid . V. ■ V. , • 

Phenols.. ... 

Substances hot identified .. 


Percent. 

~ : ,7^rv 

- 48 

33: 

10 . 

0 75 ; 
0*75, 

1 s . 



mttii t& 'acii . llr’COili •.C^pC^ra&.-N 

cordingly, in the equilibrium— 

V : *' 

the rateTbf hydrolysis of I, 'is very much greater than that- 
| of JX r i and owing to continual disturbance of the equili- 
brium U is the only form the hydrolysis of which can be 
detected. Whilst tie hydrolysis of diacetamide, acefyK 
carbamide, and acetobenramide in the cold. is complete: 
within forty minutes, that of purety aromatic secondary 
amides under the same conditions requires about fifteen 
hours. The influence of spacial protection on the course 
of the hydrolysis is illustrated by the faet that benzo-o- 
folnamide, Bz-NH CO CsH^ CH 3 , yields benzoic acid and 
o-toluamide exclusively, whilst benzo^-tolnamide decom- 
poses in both posable ways, yielding a mixture of benzoic 
and p-toluic acids, together witfi benzamide and p-tolur 
amide. Although steric Influence is potent ] in directing 
the course cf- hydrolysis of a mixed secondary amide* 
evidence is available, that the affinity for water of the \ , 
double link (C:N> is also a factor. In the hydrolysis of ; 
acetylcarfcamide, which, yields acetic acidand carbamide 
almost quantitatively, it is probable that the form , 
CH3*€(QNa):K*C0*N H 2 . only is . involved. The two 
benzotoluamides above were obtained hest by ihe com 
Sensation of the corresponding phenyl tpluates and benz- 
amidme, and subsequent hydrolykmof tberesnltihgtoluoyV 
benzamidines* hIJ3;GPh*NH*CQ^eH4Me. t ■ /‘j* ; 

17, u The Miscibility [of Anobtnxene and Axoxybensent 
in the Solid State and the supposed Existence of a Siereoiso - 
meriie of AxcbenseneJ* By Harold Hartley and JoHX ^ 
McArthur Stijart. ** 'i 
; v An examination of the freezing-point and melting-point 
Curves of mixtures of azobenzene and azoxy benzene has 
shown that these substances form two seines' of mixed 
crystals with an eutectic temperature ^ ?4 ; 5** The two 
mixed crystals deposited at this temperature ; contain . 
respectively 43 pm pent and go per cent of azoscybenzerie 

mnttfTcoTe«. " The -latter ctvfttals *r« ? rtrnhfl Wo .jftentwsl X 


($oum. Am. Chew , Soc., 1916, xxii., 1294) as a by-product 
in tde preparation of azobenzene by the distillation of 
azoxyben zene with iron filings, and thought by them to be 
aarisreoisemmrideof azdbenzene. J 1 ! “ / ' 


os ' 


x& “ The Influence of CtfllbidsMndFMi Suspensions, 
ihe.SoluHlity of Gases in Water* Fart IV^SohtUlity 
Nitrous Oxtde at Pressures Lower than Atmospheric? 
By AlexanderFinblaV and.OwRH.KHYS Howell, . . . 

In. continuance of previous wdrk (Trans 19^6, xcvri + 
536), the solubility of nitrous oxide m water in the pre- 
sence of ferric hydroxide, dextxin, starcbi gelafin* egg- 
albumin, , silicic: acid, , finely-divided silica, ^-and finely- 
divided charcoal, has bcep^lermincd at pressures lower 



ga 


Absorption Spectra o/ some Mercury Compounds. { c “*:£, £™ s '. 


thmr atmospheric, The values 'obtained fit th well with 
those previously obtained at higher pressnres, and the 
general type of solubility curve obtained is similar to that 
found in the ciase of carbon dioxide (Trans. , igio, xcvii., 
53?» 1913, ciii., 636); that is to say, the solubility curves 
.. - show a more or. less pronounced minimum* l 

. ig. t( The Action of Aldehydes on the Qrignard Reagent.” 
By Joseph Marshall. - ■ - ' 

It has been' found that the addition of two molecular 
proportions of benzaldehyde to one molecular proportion 
of magneshznt methyl iodide results in the formation of 
, Vmethyldfiaitybetizoinj CSIivC^f^sVCOGsHs; ; 

The course of this reaction is indicated by the equations— 

result was obtained when bena»ldehyde was 
a&owril with magnesium dimetbylcarbiriyl iodide, 

pyiketooe was isolated. When, 
rjfcWo, paolecukS0fb«m2?aIdebyd^; wmU : caused to ■ 

_ jRwe bromide; the 

Vm&ctr of the reactionwere bedeyl alcohol and benzo- 
4 ' ''tosteadf of phemyldecnrybenaoin (triphenylvinyl 

^'dswasinqpeidisd«' Thk result may be explained by 

__ ag that the tripfomRriayl «N»! « hydrolysed 

‘uonabw conations of iheea^meat ^foUo^;^. , 

(C6H 5 J 2 C:e{0fI)*C6H5 f HaO- ?V : ' - ’ 

' ^ : « {CfiH^aCO -i-fJgHy 

An analogous equation would explain the production of 
acetophenone when acetaldehyde is allowed to react with 
magnesium pbenyUnetbylcarbinyl bromide. * , 

An attempt was madeto obtain phenylmethylacetalde- 
hyde byallowingtrioxy methylene to react with magnesium 
; pfcenylmetbylcaibmyl iodide, hut the product of this re- 
r action wait phenylethyl iodide. Similar products were 
obtained when ethyl formate, reacted with Grignard 
reagents, instead of the substituted acetic esters which 
were expected in these reactions. ■ (i * 

20 . "The Use; of Sulphuryl Chloride in ike Alkylation ! 
of Phenols.* . By WiLHELMiNA RebeccaSm-yth. , 

) ; In view of the poisononscharacter of methyl sulfate, 
experiments have Been carried out to ascertain whether Ir 
would be posSible to use methyl alcohol and sulphuryl 
: chloride in place of m|^l sulphate as a methylating . 
agent, and also whetp* other alcohols than methyl 
alcohol wpuld react with phenols in the presence of 
. sulphury! chloride. 1 The sulphuryl chloride was added to 
4: a siight exceBs of the alcohol, and when action Was at an 
> end the phenol wasinfcroduced. The mixture was allowed . 

psi some time, and then treated gradually with 
a slight excess of alkal! hydroxide- The ether formed was 
either extracted from toe alkaline solution or removed by 
distillation in steam.. In some cases before introducing 
the sulphuryl chloride the alcohol was treated with the 
^fcalm&ated' amount of metallic sodium,but thisadditiOnwas : 
* not found to hive any appreciable influence on the result. 

In other cases the, sulphssyl chloride was cooled in a 
, ; freering mixtuxe, arm the alcohol slowly added, but here 
: : also the yields were not affectedto any great extents 
■ v The" phenols treated rn this way were phenol, catechol, 

- carvacrol, and fl-naphthai, the alcohols used being methyl 
smd ethyl aloohot; and, fathecase of the two last tom- 
. pounds, propyl alcohol. *- In all these cases alkylation 
occurs under toe conditions just described, but, except is 
toe case of B naphthol,* the ethers are only framed in small 
. amounts. ' S-Naphthol yields about half the calculated 
amounts of the methyl, ethyl, and propyl ethers. Phenol 
gave horn 15 to 25 per cent of awsoleand phenetole* and. 
catechol about 20 per cent of guaiacol, but np veratrole. 

‘ ‘ re only traces of the methyh ethyl, add propyl 

toOWtcascs practically the whole of toe 
*?■ ' ' *' 1 - ’ ■' ’ ‘ " 



unchanged phenol could he recovered from the alkaline 
solution. * ’ ' ‘ - *- , : - 

Attempts to alkylate amino-compounds hr a - similar 
manner were rot successful. 

v -':2r. * The, Colours produced on Misting the Alkyl Nitrites 
with Substances containing Centres of Residual Affinity, fi 
By Ernest Magowan . Harper and Alexander Killin 
Macbeth,- < j : ~ 

In view of the fact that many colour reactions have 
recently been, obtained with the organic nitro-componnds, 
it appeared of interest to: the authors to examine the alkyl 
nitrites. It was shown 'that these give colours with 
amino -compounds, ethylenic hydrocarbons r and substances 
containing bivalent sulphur. These colours are similar to 
those , obtained with tetranitromethane when treated with . 
the same Substances. It' is thought probable that the 
colour : is due . to an intermediate additive compdhnd, tbe 
true final additive compound bring colourless. Parallel to 
this tstheYorlltnder hypothesis» whrch r deals wHb snch 
cases tp account for toe two products when ah icid^toabts , 
with an agunsaturated ketone. - v f r ;‘ " 

The final additive, products of the nitrites and the 
primary ^secondary, and tertiary amines hayebeeh isolated ' 
by RSy and Datta, Rfiy and Rak8hit, ahd :by Keogr r ahd \ 
the Reparation of toe corresponding compounds in cato 
of the bivalent sulphur substances is being undertaken by 
the authors. / - , \ |i ‘ * r * ", 

. 22. "The Progressive Bromination of Toluene” >' By 
J vlius Berend Cohen and Pavitra Komar DOtt. . ■ ; ; 

Cohen and, I}akm .{Tremssi, igoif hodx., in 1) studied 
toe progressive chlorination of toluene through successive 
stages from the hydrocarbon to tbe tetracbloro-dmivatives. 
The results described by A. K. Miller (Trans. t iBga, Ixi,, 
1023) on the brommation of a- and^-bromotoluene present 
certain differences, in the, quantity and character of the J 
products when compared with those obtained by cblorips^ 
tom of) the corresponding chlorotolueries. The autbRs 
have theret ore su bmitted the subject to a careful investiga- 
tion, in wh&h.’toey have determined the character of all 

Li.^1 S : , 


carbon andits mouo-and di-bromo-derivatives. , 

The results of chlorination and bromination ate given 
side by Bide in the following; table- for comparison, the 
principal product being plated .first in each ciase, those 
occurring m smaller quantity standing nextin order,whilst 
a trace is indicated by bracked ■ / 

Substance Bromination ;■ ' 1 * ' > v ' 1 ■ 1 V" ' ' Ts' 1 ’ ' 1 

taken. i , product®. -f\ ^ Cblorinatiow products, 1 

■Toluene.: <hrtbo fr para^;hn«as}. , Ortho, para. ' ' 

Ortho, a i 4. as 3 V .3 : 6,<(i i's)' 

Meta : , a 4 $, 3 1 4*- (3 1 3) ; . . f xi 3:1.4 . . j . . 

P#ta .. a.:4,3!4 a: 4.3 = 4 -.J 

. '• Dihalegm Compounds, •, s 

1-3 a.; 3 : 6, a s 3 : 5. 3:354. : 

*S4 a 14: 5, fa 54; 6) 2 : 4 : 5, a 13 14, (a 4.: «. 

. a - ,5'.’.' >*■ !■ 4jvS«.t*'r3-! W :J 2 : 3 ;j6, a : 4 : : 5 -,- 1 
' 2 > 6 2' : 3^ '& *.-» * ;tirV3 : '6 ’ ' . ' ' - : j 

3 s 4 , ' * 5 !♦ • 5» (3 : 4 : 5j . a : 4 : 5 . , , 

3 ; 5 : *!3S5 ,'r . - ai3-S;S ■' 

Attention was directed to the difference in orienting 
effect produced by, chlorination wjd bfomina^on oTtbe , 
ortbo-balogen derivatives, which i& uidst matted 
Case of, . the d-btomotofaejie and lit; that of ;tUef a{3>-and 
2 ; 5 -dihalogen derivatives, ; ■ ‘ ^ 

23. ^The Absorption Spectres of some Mercury Com- 
pounds.” By Cecil Reginald Crtmrz^. j n 
It has bean shown that groups attached to: toe mccetogy 
atom increase its absorptive^ power in tbe following order : , 
— ‘CN, 'C 1 * L CaHjOa, HR Br, NOa, I, and.-that 

toe absorption of the molecule depends on an interact 
f km between the mercury atom and toe attached groups. 




CktatiGhL £)sws» i 
- -Feb. ao, 1514 l , 


OxygenOnd 


\iw Crude A ntimony , 


:95 


/atom Into complex haloid salts 

is accompanied by an increase in absorptive power* It Is 
posable to determine, the nature of the complex formed, 
and to follow its progressive dissociation on dilution. The ' 
complex MHgX ? is formed quantitatively at derimalecular 
concentrations in alcohol. , There is no spectroscopic 
evidence of tbe formation of any bighercoraplex, such as 
M a HgX4 f in either alcohol or water. 

^ The change in the properties of themercury atom on 
passing from the dihaloid salt to the dialkyl compound has 
been compared with the corresponding change in tbe 
absorption spectra of these compounds. ^ r _ 

24. M A. New Phosphoric Ester obtained by the, Aid ef 
Yeast-juice.” (Preliminary Note). By Arthur Haxden 

■ and Robert 'Robison: . j < j r v ' A 'A 'is < * s: ; v 
j Tri the^r^aration ; ol^iposotiiph^^^^cid from 

phone acid derivative is^leo^mu^^This «i^ndm&e 
‘filtrate .after; the separation of tbedipbospbate by%eat- 
mentwith lead acetate, and is precq&ated on the. addition 
of a. solution of basic load acetate. A portion of the new 

■ ° t By’<bKOispo«s S tSe^tefsc, teuj BRU with hydw^en ail' 

phide an aqueous solution of the acid Hie* «bay be pre- 
pared. ; It gives Selrwanoff’s reaction, reduces FehlmgV 
solution, and yields an. osazone. If h strongly dextro- 
rotatory, the specific rotation being very much higher than 
that of hexosediphosphocic acid. When tbe soJotion is 
boiled phosphoric acta is liberated, and the rotatory power 
falls, whilst me reducing .power, is slighter increased. •. : ’ 

wV 1 tad barium salt was obtained by neutralising theiolo- 
than of- the acid with baryta* filtering, and adding an equal 
V bfa roe of alcohol, wherenpon the salt was precipitated as 
ja wbite amorphous solid. It isreadily soluble in both bot 
fcnd‘ cold' water, differing in tbis respect markedly from 
barium hexosediphoephate. Various methods of purifica- 
tion have been employed, but the salt has not yet been 
obtained entirely free from nitrogenous impurities, The 
results of • analyses, however, approximate fairly closely to 
those required for the barium salt of a bexosemonophos- 
phoric acid, C6Hnp6*P0 3 Ba. / > " ■ " " 1 r - 

A. similar compound is also obtained when dextrose Is 
substituted for Isevulose, but it hasnotyet been ascertained 
whether these two compounds are or ate not identical. 
The investigation is bemg continued, and the relations of 
this substance to hexosediphosphoric acid and to the 
process Of alcoholic fermentation are being studied. 



position are included M eachcharge. B The corrected 
its differ from each other by from o tt»a*iper cent, 
the average difference being about 0*02 or 0-03 per cent. 

A lew determinations of zinc in alloys r containing 
various amounts of zinc up to 90 per cent have alsp been 
made, and found to agree with results obtained by the 
gravimetric and volumetric , methods- - As tile amount of 
zinc is increased from 1 to 90 per cent the loss of , copper 
rises from 0*2 to 0*4 per cent. 

, Sources Of error are the presence i r „ 

&c. f which are reckoned as zinc, and* 
scales, probably sulphide of' copper, adhering 'to the 
residue. Such assay pieces are rejected. ■. Other errors 
are eliminated by the use of proofs. The ■ advantage of 
the method; i& the saving; of bmp#; which is : considerable, , 

for, only 

*mcM \ ,v, ' ‘ 

.VTbe- author 

nickel hydroxide tn amnxm salts with tanmcaddsoln* 
tion, the nickel being m excess, a greenish white pre- 
gca^^d^Vbto^ 7 ^;pcodnc^ * 
thrown. Thissaltcontains about 
* LH ^ * When 


]^>er;ceat ^Hi@» and ipay be %, 
the nickel hydroxide solutkm . is added to a tannic acid 
solution, the latter being in excess, an Almost white salt, 
Which slowly acquires a greenish yellow tinge, is pre- . 
cipitated. This contains not more than about xo per cent 
of NiO, and would appear to be the normal salt. 


SOGIETT OF CHEMICAL XHDUSTRSV 
V*' -V . V... ; (LtwamN Section). 

' 1 '■ Qr&tay a, XOH* * ' 

T; Prof. ^ R, Ei Uobqxihsqx m yxe Chair. ;, 5 

The following papers were read and discussed :— - 
“Esiimation of Zinc in Coixage Bnmxe by VdaHUscb 
:#m” By T. K; Rose, A.R.S.M., D.Sc., Chemist and 
..Aasayer of, the Mint. " < y - , y ! K J . 1 im '^ 1 * ’ 

v This old process, discontinued about 1870, hai recently 
. been revived* It consists in heating 1 grm. trf tbe affoy 
Tor two hours in a reducing atmosphere, at a temperature 
of i375°, and weighmg the residue. This sample ia piaced 
in a carbon cruciUe with a closely fittinglid, and 8 tp ifi of 
%riwae. -mm embedded in charcoal In a .graphite pot and 
heated m an mjector furnace. Coinage bronze consists of 
/copper gs, tin 4, zinc 1, and the loss of weight under rim 
conditions used amounts to r*a or 1^3 per cent* about 
0*03 per cent of zinc being retained ; in a xe^dnal metal. 
Proof assays conristing of portionsof a trial plate of known 


be anthor states that though it has not been possible to 
obtain absoluuly pore salts, it can be safely said upon the 
results obtained that only two theoreri^^salts imye been 
.proved.'- . ' ; ^ ' V' y;‘ ” :■ J'y- .• ^ 

; « Oxygen and Metallic Antimony fa Crude Antimony ” ; 
By W. R. ScHOBLLER, PhiD. L 'i . : . : 

Crude antimony, containing antimony 73*56 pet oent 
and sulphur 22'4£ per cent/ was fused to a current of 
hydrogen solphide ; water was which .Wias 

collected ami weighed. : $*r8T« cerit of msymt was rims 
fonnd, and tbe crude after fiuaon afeeayed anum^ ly 71*13 
per cent, sulphur *7*56 per cent, Roiling tartarip add 
solution dissolved four-fifths of the antimdhy combined to. 
oxygen, which proved to ]be present as anrimonmus oxide. 
On repeatedly extracting The crude with hot strong hydro- 
chloric acid, a residne as«rying 97*i7 per cent of antimony 
was obtained. The amount of soetal pre$ent, as calculated 
from the results of the analysis* was 2*54 pef cent.; * r v 

The presence of antiroomoos oxide in crude antimony is 
due to absorprioa of oxygen by the molten sulphide, while 
the td metallic antimony makes It 

anrimooioas^c^de reacts uponjS?solph^e with^tonsttion 
iff metal and sulphur dioxide, though the reaetkm takes 
-glace only to a limited extent* : ;;* j i ' ; ■/ 


SOCIETY QW PtiBLie/ AKALYOTS AND OTHER 

1 - '• _ " - h ' ' v - ' , : '5 ; ' ; ’ ; t 1 

: Annual General Meeting, February 4, 1924. 


The following were elected tbe Officers; and Ccmuc$ or 

‘ Ch a s t en % ^v, 

,,J - Ardsbott* Edward J. Bevim, , 

Bernard Lyter, Thomas Fairley^ Otto H^ner, R. R. 
Tatlock, E.w.Vc^ckei, J,Au«istES Vbelcker. 

He^ H. 

Droop R ic buion d. v , / 1 ’* 

Vretnrrr— Edward Hinke. 


Ho. Sferttmft~r-¥. &. Qlfe Rictwrds, Ra4oli Uttmg. 
Thomas 


A: Kvmp, Q: X>, Lander, 
0 tfwto, vecil Revis, Harry 
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Jpdometrv of Arsenic, Copper, and iron 


Chemical News, 
Feb. 20, 1914 


, Silvester, Arnold R, - Tprikard , \ 

White. . . 


ft Tickle, -John 


OrdinaryMeeiing^ February 4^9x4^ ^ . 

v '' . Mr. CH aston Chapman, President, in the Chair'. 

I . Messrs. Alan Miisom Bailey, . Arthur ' Leslie Barton, 
Thomas Sijlhey Haines, and Artibugh George Abraham 
Miller were elected members of the ?ks cie^y . ' 

■. Certificates were read for the j&sfrime in favour of 
Messrs. Robert Bickerstaffe, Chiltertfa, ; Wooburn Green, 
Bucks r Thomas Henry Byrom, -58, Hornsey Rise, Crouch 

* End* London, N, ,5, Sydney George Clifford, 3*. Norman 
„ .Villa^, , E^st D#wich, S.E. Donald Richard Frazer, 

afeaer-';. . IY. r Leipz rg T !:- Germany ; ■ - and John 
Mcl^rep^ Gfitswicki London; ' W,> ' 7 

- C^ffcates ^ete^ read' for 'the feccbd^meiii favour of, 
r Me^s>R^ Elfi$ and Aim and de W^ele. - 

was *ead;:^¥ •; ;■ 

"'S' ^I'mmetryof AfseniCi CappeK w&Itim . * ByG. 0 , 
l G xaKe.*.^, ... ^ , \. rm ' \ t [ - r + t ‘\ ; ' \ . 

SjRuptton- ' R^^^^:^altTiftiD^s^dB^TO 

’b&Mbdnafe,' .^Toe 

.. '§& ans for ; arsenic cop^matures is based oni this fact. 
;apthors extended in tbeeasesof 

• ^yj^sr-aad'&do. * v <pop«;ois:"'ai%-al# ; |Hddise*d t & iodine fit 
the presence * 4 : tarjrate and^fecifl^ai^ hut .in .-the ' case’ 
of ferroussaUs thisreveised action is incomplete. ; V 


if ? NormsWBimm 

3^- i* ; s ^ ■■V/\ “ \* , . . 

IntrodtuHon -toModem Inorganic Chemistry, By j.W. 

Mbllor, D.Sc. London, New York, Bombay, and 
- Calcutta)* Longmans, Green, andCo. 1914, : . 

This hook is an introduction to the author’s earlier Work 
on inorganic chemistry* thanwbi ch no better text book of 
its scope eWsts. . . The^^ special aim of developing in, the 
student a thoroughly scientific attitude of mind should be 1 
admirably fulfilled, and the use of ths book should cer- 
tainly incuJfiatp- habits of , caretul reflection and accurate 
deduction. Every deviqe by which vivid impressions cab 


or two . important paints -only, diagrammatic 

ilfastrations, and the historical develapmepi of the subject 
Is cfcsely, f oHovfed^ Important discoveries and generali- 
sations are usually associated witfe)thenarne ofsome great 
chemist or physicist. Aqd^ppofelte quotationRfrpm cla&cal 

scientific kterari^e are. frequently gweh. At theendorf 
each xhapter fiets pf questions-^re given \ jpanyr of these 
am taken; m: spine tkseM#k slight modification from 
pobfic^adfinatlda papers.; : ‘ ;vV- 


The Cfimiffiy; of Cattle Feeding -* :By 

, r J. Aun Murray, B.Se. tEdm.), London, Ncw York, 
a*C Cideutta 5 ;Loagnfim«£ Greenl and :Co; 

" *914- ' ¥ ' \- r v * ¥ c * i ^ ± :>* 

tri t» ^able ; to use tbfa boph profitably the 

Sfe’ brjhoi^^ 'organic chennstryv and 

Should ah»a :ba Weli gcckmdiBid m .the. elements of mathe- 
matics. ' c daRfifektloiia^he .will be able to get 

a thoroughly: scientific ^eiusf > & pdbl$ma of. eatde 
feeding from file book. fMuc¥*streSs- !a : laid: Upon'quanl3-" 
tative work, and all praetxeal advice as to feedingior milk 
ppduction,' fattening, &c., is based upon reHable statistics 
md catculaiionsv - The methods tst graphic sedutfon of 
pmh ! mim ’connected with' the, compquadihg, of foods are 
hovel and interesting, and the chanter on the valuation pf 
stuffs and the table: ghung their average com- 
J«w^t the COst yeir fobdTuuiit win; he very: t5efpl to 



Elements of Water- Bacteriology* By Samuel. Cate 
Prescott and Charles Beware Amory Winslow* 
Third Edition. New York: John, Wiley and Boris* 
. London : * Chapman and Hail, LttL * 1913. 

Turs book is intended for the use of students who, having 
some knowledge of general bacteriology,’ are ready for 
more advanced work in special branches. If is avowedly 
devoted chiefiy to the consideration of American methods 
of investigation and interpretation, which however dp not 
differ widely from those employed in England. The' sub-* 
ject is treated in considerable detail, and an . exceptionally 
complete bibliography is provided., A good deal of fresh 
matter will be found in. the third edition, and a new chapter 
bps been added dealing with the application of bacteriology 
to the .sanitary study of shellfish, based largely upon the 
recent Report of the Committee of tbe Laboratory Section 
of tfaje American Public Health Assofciaitbo.: , V 1 vv 


ment Prinffdg.Offibe. 1 ^19x3.; ; v v , ; ^ 

Thjs bulletin gives an outline of the methods of analysis 
^ployed in the laboratory of the Bureau of Mme^ in the 
examination of .certain classes of explosiyes, e.g. , ordinary 
dynamite, ammonia, gelatin, Tow-ficeezirig. and granular 
dynamites, and common grades of black gunpowder and 
black blasting powder. , It- will be a vailable guide fof all 
who are interested in the analysis of explosives and their 
use im mining work; more especially as the details of the 
methods iactuaUy employed; in the jabdratoriea of ex- 
plosives factories are often treated as trade secrets, while 
the descriptions of processes id be found in text-booke are 
frequently insuflSciehtJy full. ; J . 'r 

The Prevention of Wast^fiy Oil and das from Flowing 
Wells in California , . By Ralph Arnold and; V, R; 
c Garpias. Washington : Government Prihthsg Office, 

: T 9 t 3 r ; . ¥ - : -i :■.. • : ; : t \ . : '■ .. 

It is well known that the ^ cornmg in w of wdlls producing 
large qtiaqtiUes of oil and gas by riatufaDfiow is usually 
accompanied by grCatwaste, and tbe;Bureau of Mines has 
been conducting a ‘ series of investigations' which aim at 
minimising these losses and also at preventing damage to 
productive: oil and gas strata by the percolation Of artesthm 
waters into them; Thtese ' investigations' and their results 
are shortly discussed in this * tecferc^jt t *&i both W- 
yentive and remedial measures being d^b^' EuecWl 
aitention.is paid to » the methods of Ai : f%m^hieh 
Mve been: very successfully employed: in the Ehena Yista 

**. • „« i- • ; : ft -* ‘‘V*- 

Heavy Qil as; Fnel for Internal Qombmtion BitgineL ^ 

y Jjving:C^Alle^, /Washington : Government; printing 
Office.: „ 1 - ■ \ r 1 

Tins bulletin describes the results of the exarpination of 
.the questi on of the practicability erf more effectively-burning, 
*£ e heavy MPhalttua oila pf the- PaeSfic and Golf Coasts of 
the United States* j ^ Although the fesults must be regarded 
■f 8 ’ heavy, oil- - 

engine bw not tar myaMeosdttainhditfolteBt develop 

menti it has - been definitely proved that petroleums con-* 
-turning “P to an per, ceiit of SsphalBwn: can be used for 
ruoning the esgroes^ The bulletV contains spedficatious 
( ^5*. fu r e ! s and lubricants which may W Used for internal 
combustion envrnes nf iHr hv»a ep j tr : jl: . ^ 


rn f u^userm } By W; L. 

Irvnpi Mass. : :TboarP-.,N(cho|sand Son*; .igtjk’ 

Prop. -Sss I >rbp ^SB. done s^o'jiemSdtsile; 

f™Sd fe"M^w hi r wfTi5^ ly sSes, bM, 

fpbSi m Hr. W; Li-Webban enthusiastic bjqgrapb^^bo 






s himself /occasionally iii somewhat extravagant ' 
language. ? The JncidentA of Prof, See’s early life and of 
his academical career are reproduced in great detail, and 
the hook also Contains a fall account of his work in 
astronomy 1 and of the foundation of the new sciences. 
Cosmogony and Geogony. The author describes him as 
occupying easily the first place among living natural 
philosophers since the, death of Poincare and qf Sir George 
Par win in 19x2, and regards his talents and achievements as 
quite unprecedented in the world’s history* The book 
contains full reports of many of the addresses and lectures 
delivered by Prof .See and is , copiously illustrated. 

: La Soudure Autogene, ; ft Autogeneous Welding”) . ] Paris ■= ' 
Dibrairie du Mois ScientSqae et Industriel* 1913. 

; 7 J (a fr. 75). ■’ ■ ^ ; ■ " / j \ x ^'/pv £; y i\ ■ t ^ 1 

*' Methods 'of antpgenewjfcfiing hive come much tothA; 
fori fn 'recent yeACS, aid the subjeutY& one of: which ail 


to choose from7 and this book is iiu ended ta proyide a 


concerning the ' 
iceseafy apparatus ire also given, and 
Ctd thfi host of different processes- \ t 


Nonnas FondameniaU d* Chime Qrg&tiqwe, ft Funda- 
mental Theories of Organic Chedii§tiy *}. By Charles 
M otiasn; Fourth Edition; Paris*: GanthieryVillars. 
Wta. ■ : ' ^ 

In this book a snmmary is given of the ibam theories of; 
organic chemistry»and matters of detail ate omitted except 
In so fair as the ccmriderAticmof diera is necessaryior the 
understanding of the theoretical conceptions. The fourth 
edition haabcen carefully revised, and additional Bpace % 
/jjriAen in it tecataiytic reactions ; and to methods of syn- 
thesis based upon the use of arganp-metailic compounds. 

* Important reactions br ought about by light and the ultra; 

: vjoiet ! rays arc described, and in stereo-chemistry active 
compounds containing no Asymmetrical atoms are diS* 
dossed, And also the transformation of an active substance 
Into its optical antipode* t ^ • ’ ; r 7,. 

Die Qtfontitfttiven UHtersuehuhgsmethoden desMolybdans^ 
Vanadiums, und Wolframs . (^Quantitative Methods 
ofEstimatiugMolybdenum, Vanadium,and Tungsten”). 

, By Dr. Hans Mennicke.: Berlin: M; Krayn. 1913. 

(m k. s). ■ ; _ : ; ■ ; : ..\r 


idevoted exclusively to the 'consideration of methods of 
defecting* estimating, and separating ; them is sure of a 
^jadodfroceptioG. The author of tins book has collected iris 
’material IrO^^^omcesaud 

and poteis arS frcquently added As toi-the accuracy or 
rapidity ^f a method, whfleslight modifications are some- 
times suggested. Kefeicehces Afe jgiVen to briginal literal 
tnre,and all experimental details are fnUy stated. Most, 
of the methods described are gravimetric or volumetric, 
very little space being ;given to colorimetric or electrolytic 
methods which cannot be relied upon fat accuracy, and 
'hence are not tisually employed. , t w ? ' ' v-iri’H 

- ‘ Physical Society*— The first Guthrie.Dec.ture will be 
delivered byProf.KvW, Wood (of Johns Hopkins Uni- 
versity, Baltimore), at the Imperial College of Science, 
Imperial Institute Road, South Kensington) , on Friday* 
February ay; 193:4, At 8.3b p.m* The subject of the 
lecture will be <s Radiation Of Gas Molecules Excited by 
Lights ‘ ‘ .7: y v ~ 


CHEMICAL NOT1CFS EROM f OREWrN 

- '%<: ; • . sources/ ' . ^ 

’Noth.— A ll. degrees of tempentnre are Centigrade nnlesB otherwise ? 
expressed. ■ - - 

Commies Rendu* Bebdomadaires des -Semtces de VAcademie 

des Sciences. Vpl. civil.; Ho. afi, December 29,: 1913. * 

- Contributions to the Study of BenzhydroJU Pre- 
paration of Symmetrical Tetraphenylethane.— Pan 
Sabatier arid M. Murat.— Diphehytcarbidol or benzbydtql, 
CfiHj.CHOH .CgHji can be obtained by reducing with" 
sodium benzophenone dissolved in simyl akohol, ' bs'fe 
attempts to^prepar^ jit^by Grigna^d’i feActiou-fafied, fhp 

’ betuyhydrbD ;oVita ,padide> The hydrogenation oDtefca-, 

methane. Thus the destruction of the organomagnesium 
complex gives, instead ? of^ benabydrol, a product of 
dehy diogenAtipni bCnzophenonc^ And at the sAme time the . 
•prci^ct^ ^henylmethAne :arid : eym- 

metrlcaf tetrapherrylethane. The reaction ofbenzophbnoire 
with some mixed aliphatic organomagnesium compounds 
Is analogous. Apparently me nascent benzhydrol. is/ 
destroyed according to the eqnafiohA 
’3C5H5.cHdH.C6H5-, ; : ^ ^ "V*;.. 

\ -2H a O + (^H 5 .COX6H5t(C6H5)^CHXH.(C6tt 5 )2V 

And— ' ; .v 1 J ■; L .. ':-v ■' 

AC6H5.cHOH.ceH5- v; * : '•:/*, ' ' 

- HaO+-06H 5 COC6H 5 4*C^H5.€Ha r C6H5, 

Transformations of .Chromic Fluosilicate. Fluo- 
pentaquocbrorqic FluosiUbate.— A. Reconra^— Chromic , 
flUosilicate, {SiF^^Cr^Fe, Unlike the ferric salt*, does^ exist, 
aithough in solution it is very rapidly converted into a 
green compound of formula SiF^CiF.sHaO. ' This* sub- 
stance is fhxopentaquochromic fluoeilicate, corresponding 
td Jorgensen’s twb SuosUjcafes. It is perfectiy stable in 
the desiccator, even in vaemo^ but loses silicon fluoride 
when /exposed to air, at first rapidly then gradually 

of ehromium of ccmiposition CfzEfi* 7 H 2 0 . , : 

■ v Determination of Chromium by Oxidation In, Alka* 
line Medium.—F. Bouricm and A. SAnSchal, — To deter- 
mine chromium, soda is added to the chromic salt until the 
oxide formed is Jdst dissolved and. the solution} is oxidised 
by ' means of hydrogen peroxide, the excess of which is 
decomposed by heating. The Chromic, acid ii ^en fe- 
duced in a sulphuric splutioD by} A known^ quantity of 
ferrous sulphate, the excess of which is determiued with 
potassium' permanganate. The chromium is obtained by 
difference. - The authors find that this method gives 
accurate results when tire chromium is alone or accom- 
panied by iron. The destruction of the excess of hydrogen 
peroxide, is greatly facilitated by the ptescnct oi sodium 
sulphate. The metfiOd fAife m presence of ■ nickel, cobalt^ 
andmAnganese. 7.°.'* 

yol, chriu^ N0.-1* Janmuy 5, 1914. 

Ferrous Sulphate and " Its HydrateA.— R, de Foif 
qrandi— Ordinary green vitriol alwayA retains a certain 
amount of mother-liquor, .which inay, he removed - by 
powdering 4t and pressing between absorbent paper; 
Thus a powder of composition exactly cmmipondir g to 
S0 4 Fe 1-7H2O may be obtained.} It is absolutely stable 
in air at 15 0 , .. Arid does hot either oxidise, effloresce, or 
deliquesce. When kept oyer sulphuric acid at the ordinary 
temperature and pressure;for three days it yields the tetra- 
hydrate. The dehydration, of either of these hydrates at 
rob^ gives |he p monohydrateJ The prepaation of the 
anhydrous sab} is much more. dd^uU, and the author 
believes that it has never yet been obtained ihapure state* 
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Meetings tor ike Week. 


Tbfr mooofeydrate begins to losewater at 180° in a current 
d dryfaydrogen, bat the process is very slow. , To effete - 
complete toydratioii witimi a reasonable time the tem- 
perature mast Be raised to 250°, but at that temperature a 
Bttfe basic salt is formed. The author has obtained the 
following values for the heats of solution at 13*5° : — * 
FtfSOi^HaQ, -74*333 gals ; FeSO^HaO, 4-r599 «als; ; 
FeSD 4 .H*0, +r53^ dd*- >F«S0 4? 4-14*901, cals. 

; Researches on Cadmium. — Manuel Veres. — When a 
fifth erf its weight of cadmium ' sulphate is added to fused 
p^i^rnrrj fehSlpbateat 30b 0 a deposit of,2CdSO + .Am a SO> 
is obtained. This salt, which has not been described 
before, ts vdry 4»lhtde in water, and when its solo- 
lion is slowly evaporated monoclimc crystals of 
CdSQp Am a S0 4 .6H aO separate* ; 2&laS0 4 . Am a S0 4 is 
attachedby COfWntrated H a S0 4 at xocP, anhydrous 
» ******* - ^ ' ■ ~ *' 1 



of three lectures on “ Modern Ships— (1) Smooth Water 
Sailing; {2) Ocean Travel; (3) The War Navy.” On 
Thursday, March 5, Prof. C- F. Jenkin begins a. course of 
three lectures on “ Heat and Cold.!’ The Friday Evening 
Discourse on February 27 will be delivered by prof. W. A; : - 
Bone bn “ Surface Combustion, "and on Match 6 by Canon 
Hannay (George A. Birmingham), on “The Stage 
Irishman." 

Anglo-American Exposition (May to October), 
19 14.— The Photography Committee of the Anglo-American 
Exposition, 1914,18 anxious to make this Section as widely 
known as possible— especially amongst manufacturers. 
The Exposition will aftbrd a unique opportunity of bringing 
British industries to the notice ox visitors frbna afi parts of 
the world. From the communications that have been re- 
ceived . from the United .Suites Office there appears to be 
no doubt that the Exposition will '\k Warmly supported by 
American exhibitors and the Government of the United 

am 4 rmtl ttSat tmA 1***’ Um* niinikiM A? Amafi^ana 


- V<& xni.-ady^;Np; 24^x913.;' ^ 

,v Preparatfcmof AliyI AlCohoL^A. ^chler.— To pre- 
pare allylalbohoi heat zoo grms.,of glycerin for one hour 
witjh &o grms.crf foruwc ahid» uhd separate by distUIation 
hitb The-Kquid ;wmxhgr^^be1dW 

200* passingover between 200^ and 250—260®; 

the residue. Deteimme the saponification index of 
Add v twice .the; Corresponding quantity of solid 
r i*:boa , for, an haur, and aflow to cool. Decant off 

the upper layer, and dry by boiling with half its weight of 
dry potassium carbonate for four hours. The yield of 
allyl alcohol amounts to 32 per cent. Monoformine is the 
InteXmediats product . : ' ■, 

Decomposition of Benzylidene-phenylisoxaxolone 
■ by Phenyl Hydrazine. — Andr6 Meyer.— When 1 equi- 

phenylhydSdne axe hdted^with alcohol the isoxazolone 
dissolves and on dilution with water a colourless com- 
pound is jpcepi^tatpd^ This Is: benzylidene pheaylhy- 
drazone, Tbh a^I^f-fiqoor* yields on ■ evapocarihri . a 
small quantity of a anbstance the proper tics of which recall: 
fhrise m rij«i phcnyliscanzok>ne, ami also uncrystaUia^We 
substances which have not been Identified* Tbps • phenyl- 
hydrsurine splits up rite 'molecule at the double bond. 
Hydroxylamifte and bases capable of combining with 
aldehydes and ketones behave similarly. A > ; n 

/• V Bmckte der Deutschen Cktmischen GeseUschaft. 

^yj, ( 1 1 -' v ‘ \* ^ ; “ Vdl.xW.;No^ 16, 1913.- , '> i \ • r ' 

^ Methylatfon of Metals hy Action of Aluminium 
<91 I>iasoIved ;Salts,— Siegfried Hilpert and 
Martin Ditmar-— -When aluminium carbide fa introduced 
Info a hydrochloric acid solution of: suktimate, mercdxy 
s^yl cWorSde is formed ; ia a neutral or’:, faintly acid 
mM^rn mfe rn ry di methyl remits. - Bkanuth trimetfiy! can 
vhCwa^ssed in the same way. Tin salts icmi also be 
: by means of alvsriniinn csabide, and the forma* 

- tbe r mefbyt rin; derivarivea, which are readily 
“ ^ their strong characteristic smell, can he em^ 
for the rnetafi IVc^>aHy iike water or 
: Chloride caiu Iriog about the 

“ ^rdkforihium carl^e. The.negativfc c^lticdne 
eafemunsm^w^iethe monovalent radide 
««!*!» copwg ficom tfa 

ror me 


MISCELLANEOUS. 



If is the desire of the Briti^h /Committee that ^hC Photqi 
grapfay Section shall be the moat extensive , ev^ brought 
together and worthy of the Brirish" Empires 
Sub-committee (Photography)--#' Sanger-Shepherd (Chak- 
man) .: Chapman Jones, F.I.C- (VTce^Chainnan) ; Sir 
William Abney,: E:X.B. l F.R,S. ; Charles F.; Butler, 
A.R,C.Sc,» F.K.P.S., F.R.A.S. ; F* : Martin Duncan, 
FiRvM;$„ F.R.P.S. ; Dr. R. Ti Jupp, M.B., B.Sc., 
F.R.C.S. ; Prof. R* Meidola, D.Sc,, LL-D., F.R.S. ; 
FicankF. Renwick, A.C.G.I,, F*C.Si, F.R.P^S. ; Bir Fhilip 
Watts, K.C.B., LL.D„ F.R.S., D.Sc. i Sir Henry True- 
ihah Wood ; Sir J* Benjamin Stone, J.F., F.S.A., F.S.$/t 
Charles Urban, F.Z.S. Classification— Raw materials, 
Instruments, £ad apparatus of pbotography^ materials :foc 
photographic studies | positive, and negative photography 
on glass, paper, woodstuffsi enamel; &c. ; pbotogfavure, 
photo-collotypes, photo-lithography, stereoscopic, prqqf$; 
photographic enlargements and reductions ; 'colour 'photo» 
graphy ; natural and artificial colour printing ; cinemato- 
graphy, apparatus, and processes. 


MEEUSG& FOIt: THE WEEK. 


“Artiatk 
otf£uoder 
-trbi 


THUKSDAVi 26th.- 



Monday, 23rd.— Royal Society erf Arts* A : (Cactor t 

■ * ‘Lkliftiih'a.ttlw.^ hp 'inBMill Phoiw ^h 

Tuesday, 24th.— R^S^mritntkra, ,3. H 

■ ‘ \ ' DpinastxcttiQn, ,r m^ Profw " 

Wednesday, 35th— Royal SprieUror Aris, 7 f , 

' ' . , T, / /'f V,-* ^ „ 'rv,^ « 

' “^ Inrtitatiooj 3* ^Hamiet hb. t.t%eo& and 

-‘» w bY Poof. £ QoJUuaB. LktD^ ”, : 

* * ni«ESSyn**rf Light by Spheres 

y Lord Rftyteigh. 

_ r ^.f>Sd^«liWCbstftthrelaa^tion*^ 

XXXI.. Sulpboaxc Adds Sod Sulphuric Arid as 
Hydtolydc Agettts— a Discnssionof the Gonstita- 
r tion of sulphuric and other Polybaaic Acidsandof 
the Nature of Adds ; XXXII.. the Influence of 
4 Sulphooates on the Hydrolytic Activity of Sul- 
phonic Acids— a Contribution to the' Discussion 
. On the Influence of Neutral Salts,” byH. 5 . Arra- 
atroM' and' ; F* P. Woriey. “ Morphological 
Studies dT Benzene Derivatives— V., the Correla- 

^ — Form with Mblecmar Structure, 

Barlow-Pope Conception or 

by H» E, Armstrong. R. T. 

- jat»* and Ri H. Rood. M Magnetic Properties 
1 ■ ' of iron when shielded from the Earth’s Mag* 

nerism,” by E. Wilson. “Occurrence of Ozone 
r in the Upper Atmosphere/ 1 by N, Bring. 

' ’ “Meteoric Iron from Winbuig, Orange Free 
■ State," and ” Electrification produced during the 
‘ Raising of a Cloud of Dust/’ by W. A. D. Rudge. 

Electrical Igtdtkm of Gaeodus Mixtures,^ by 
- W. M. ThortSai, ; 

Fxiday, 27th.— Ro^ hu^tion, Surface Combustion, H by Prof. 

— Physical, 8.30/ (At the Imperial College- of Science, 
South Kensington). “Radiation of Gas Molecules 
Excited tgr Light,’ byProf. R, W. Woo* 

— ■ Swedenborg Society, 8.15. (At r, Bloomsbtuy Sfreefr. 

“The. Body and the Son! in : Swedenborg’s 

Philosophy / 1 by u. de Beanmont-Klrin r D, Sc. 

‘ . ~ « T> m*. **■>■■* T>!. 


Saturday, a8th,— 3 


, 3. H Recent ‘ Discovmies ’ 1 In 
5*%y Prof. Sir; J* J. Thomson 






gg Diphenylcafbazide as Indicator in Titration of Iron. { 

’A f -v '■ Experimental * 

; V Th« Indicator was prepared by heating ao gnns. of area 
with aoo Od. of phenymy dr susine* gradually raising the tern- 
pesmm from 150 to 17 6° for about tour hoars. .The 
resulting product was dissolved in hot alcohol, re-crystai- 
fofog by coding, filtered, and washed with cold alcohol* 

The re-crystallisation was repeated three times* The 
crystalline product was nearly pare white, hat had a 
t end ency to gradually become pink when exposed to the 
air tor some time* The melting-point was 163*5° 

(“BeOsteta,* loc * «*.), The colour tests outlined by 
StixmetandRUheman (ywn*. Cbm. Soc n liii., 551} were 
also tried with positive results.; Solution was effected by 
femoliting the indicator in strong acetic acid and diluting 
tpr' an appropriate volume* ; One gnn. per litre is 


A manganese snlphate solution waa pteparedbyusing 
the fofiowmg proportions 200 gnns. of manganese 
sntohateViioocc. of dilute sulphuric acid containing one 
partpl acid (sp. gr. 1*84) and three of water, ioo cc. of 
• ' ‘ 4 acid {sp. gr. vj ?) diluted to two litres. 

f as cc. portions of a 0*1 N solution of ferrous 

.j*ymg amounts of indicator, manganese sulphate 

ieta6im, ai^ acid with o*r N dicbromatesol ution required 
X > lcnpn''a5*6b./^tO' aS'ob 'em bf '.'the latter* : Using constant 
awHoanta bf the iroh, manganese sulphate solution, and 
fcbli having the indicator only as variable, gave results of 
*■ j^B t lameorder, However, by using constant amounts of 
lodicatm, variable amounts ol manganese sulphate 
; sofotioo, variable amounts of acid, and constant amounts 
Of fearocs iron m a series of determinations practically the 
, quantity of dichromate was required in each 



/SeriesT-of the table is. a series of “blanks” obtained 
; v T with emindkatae solution (about 0:17 per cent indicator) 
without the presence of ferrous iron, and Series II* in the 
< constant quantity of iron' ih the ferrous 
Bedes I. wee obtained as follows :— To about 300 
4oo cc. 0f water xo ecu of strong: hydrochloric 
V * arid*, cc of: manganese sulphate . solution, 

* * ed amount of indicator solution are added 

I eh* of 10 per cent ferric chloride solution, 
... icator titrated slowly with tenth normal 
Eb; agitating very vigorously after the addition of 
; tpoh drop, '^ disappearance of the red and appearance 
0 of 4 paSdg^^it^it markS'the end point, v From three to 
A %e xdnuees mhst bo taken fetr the titration to avoid oyer- 
itmningtbe end. Series II. varies from Series I* only In 
Vri' tfeeuse of constant quantities of ©* k i N ferrous iron mid 

A glance at these figures shows at once that the 
hxficator itself > the cause fer the variable results, the 
4 larger the amount of indicator died, the more dichr ornate 
;; la nece ssar y incomplete the titration* A regular increase 
^ j inqnantityof (fichromate is noticed in both series as the 
V' anioQnt mJndkatm becomes larger. In Series II; the 
mine of fi cc. & the oddismg agent is clomly approached 
; in each titration If xn each case the dichromate equivalent 
. to the amount of indicator used is subtracted ; thus, 5 cc. 
‘"jriMii^Mic atofc required p>86 cc* of 4 mhron^m^th no 
<K< ferrous hem present. : Hence, if the value of this blank is 
^^^Vqaluci^id^uoin the vahic found with 10 cc. of ferrous 
frfeoB^arid gldk. of indicator ; present, 6 cc. in one case and 
- , jSwiBe kmiw bp the acmaT volume of 

'i ; e amiwn g sohsfaon required. Brandt says .nothing about 
’ this factor * ia fact he even states that the quantity of 
* J /• lac&catoc may be donbled add still have no appreciable 
; effect on the titiatioa. Althooghtbe titrations were made 
: ' % a smaller volume than those of BraUdt, yet using die 
! V dUBtkm hie recommends his results could not be confirmed/ 
, Tfcework above suggested a direct ratio existing between 
qaadswog agent and indicator. 

^ r To tost this ratio more rigidly an exactly 0*1 per tent 
fetntfop of the indicator was prepared and 10 cc. of this 
. .oSlpii i an titrated with a Solution of dichromate: containing 
per cc*, the latter being standardised against 
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(xo cc* of ferrous iron solution are equivalent to $ cc. 
of dichromate solution). 
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pure ferrous ammonium sulphate, using ferricyanide as 
indicator oh a spot plate* ; Onfe andeight-tenths cc. of the 
dichromate, or 0*0079 gnu*, were required for the titration; 
Using the proportion . t /_.■/,, . ’ , v ' * ■ ; - . " / 

m.of , Weight of ; MoLirt, ef 


o*or 


Weight of 
dichicanate, 

0*0079 


' S ,’u'SF - 


, Mtd.wt. <rf 
diefaroraftte. 

9iV> 


^ - .. ; . v, .a ' : 

However, the molecular weight of the indicator ^ is ; 

hence,; the ' number of molecules reacting would be 
370*342 m 1*5 for each molecule of - dichromate, and the 
seaction would probably be — : J * '/ > , ; X : 

3bjsHi4N4b+2K a Cr a 0 7 4*ifiHCl- '1 <" V- \ \ \\ 

: ;-4CrCI 3 *4KCl+3Ci 3 Hi 0 K;0+i4H a d. 

This equation is advanced for the lack of a better one at 
the present time* On. the basis of three molecules of 
indicator, being equivalent to ^vo molecules of dichromate , 
the "following ratio holds 1^3 mols. CX3H14N4O (726) t 
2 mols; K a Cr 2 07 {588) : : Wt. of indicator : Wt. of 4 
dichromate. Weighing out exactly cox grm* of indicator 
and using 0*03 N. potassium dichromate solution required 
S’ 24 he,, or o*ooSo7 gnn. of the /latter* Theoretically . 
calculating o^ox grm. of the indicator according to, the 
above proportion gives o ’00809 grm. of: dichromate* In 
all likelihood side reactions haay occur under some cbndi- , 
tions of titration, in which cases the agreement may not be 
so close to the theoretical. 

This process was repeated, using permanganate instead 
of dichromate, and the theoretical ratio of five molecules 
7 of indicator to ftur of KMnQ 4 verified by experiment. A 
standard solution of chlorine water was likewise nsed and 
the ratio of two molecules of Cl* to one of indicator found 
to exist* v : 


6*SXttyfc£» HsfS, \ 
t&4 f 


Diphenylcarbazide as Indicator in Titration of Iron 


m 


; i ; ■- Analysis of Iron Ores . 

We find that this method of determining iron can /be 
readily applied to the analyst of iron ores. A 0*5 grm. 
{larger if the ore is of low grade) sample is weighed into 
a, number two beaker. Pour over the sample 1$ to 33 ce. 
of hydrochloric acid (sp. gr. 1*2), heatjast below boiling, 
adding sufficient stannous chloride {200 grins, of 
SnCUrdHaO and 150 cc. of hydrochloric acid, sp. gr. 1*20, 
per litre) to reduce , most of the iron as it dissolves yet 
leaving ]a distinct yellow tinge in the solution when the 
solvent action has ceased. 

If; a dark residue remains, fitter, wash free from hydro* 
chloric acid, and ignite the filter paper in a platinum 
crucible. Add a small quantity of sodium carbonate tp 
. ash, heat to quiet fusion. Cool, place, crucible in a small 
„ beaker, and dissolve the melt in a small portion of boiling 
water. Add solution and precipice, u any, tp the, hydro- 
chloric acid extraction. - " .'v ^ 

1 Heat the solution ta bailing, wash off the cover arid the 
Sides of the beaker witha small portiqaof water(the 
volume should not he over 3010 4b cc.), and add stannous 
chloride drop py drop to the hot solution nntll one drop 

add pptaai^um perm until a permanent .yellow 

cxjfcn^appwg, then reduce as above.) Transfer to a litre 
beaker, ffihrte to about 500 or- fate cc., add 30 cc, of 
mercuric chloride {saturated solution), stir vigorously for a 
moment, then add 20 ccw of manganese sulphate solution 
followed by ro cc, of concentrated hydrochloric acid, and 
1 an exact volume (a to 3 cc.Vof the indicator. Titrate 
with standard dichromate. The first few drops added 
will cause gti intense red colour to appear* This colour 
changes fo. a purple aslhe , titration arid 'as the 

end-point is approached it gradnalfy fades, finally giving 
the sharp change to the rihromli: chloride. This gradual : 
change minimises the danger of over titration and allows 
the titration to proceed rapidly. The burette reading is now 
taken. The dichromate valne of the indicator is obtained 
py titrating the same volume of the indicator as was 
employed previously under the same conditions as those 
of an actual analysis, except that 3 cc. of a 5 per cent 
solurion of ferric chloride are added preceding titration. 
The blank titration must be performed very slowly to, 
avoid overtitration. Another - method used to check , the 
reducing value of the indicator solutions consisted in 
starting with a definite amount of ferrous irOnitt solution, 
adding the usual amounts of manganese sulphate, acid, 
arid a cc. of indicator, then titrating. Utilising the same 
amounts of ferrous iron, add, manganese sulphate, and 
4 cc. of indicator, again titrate. The difference between 
the two readings gives the reducing value- of a cc. of the 
diphenytearbaride. This scheme of , titration of the Wank 
allows a more rapH titration* Subtract ;the volume 
required for the blankfcera the oridnal volume of. dichro- 
terite arid calculafe tee per, cent of iron in the sample. 

Sd^ Ht ccmteins the results ohfamCd with four iron 
ore senate* Jcten the Lake Superior region. -The “per 
peutsroa "cohimniitpacb caw contains tfcepertent of 


Several stetea orarisdyses, some wtth very small, , oti^r* 
with larger amoaritsofiron, were made with results which 
check closely- With very steal! quantities of wool tf Is 
better touse a smaller quantity of indmatot than withhigh 
iron content, addmgsojnefernc chloride As in the blank 
determioation. Titration Of small amounts of iron should 
be made slowly witbthorough agitation of the solution. ;j 
A solution of the indicator has a tendencyto decomppte 
slowly when exposed to the air because of oxidation, 
hence solutions should be kept in well-stoppered botttes. 
Under ordinary laboratory conditions a scdutton should be 
prepared fresh every- few days unless prefccted horn the 
action of the air. Werhavri kept indicatoi splutimp; 
several months in an atmosphere of carbon dioxide Without 
appreciable decomposition, /However, the onlyapparest 


Series HI.— Iron Om. 
Per cent kon. , Per cent fcosd. 



The cense fortMa particularly high result wes oot known at the 
timrofikrafcw* , - , - / . 1 “i <•' ; . - 
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difference is a lowering of the redtxring power and *r 
corresponding less intense colouration during titration, 
hence a larger amount of the partially oxidised indicator 
is necessary ra gi-w the tame, effect as a fresh or protected 
solution. $(tttes TV* contains the tabulated results of a 
number of Hanks titrated with a constant amount of indi- 
cator which has been exposed to the air in a bottle with 
tbestopper removed. This is a portion of the same indi- 
cator solution employed several days previous in Series l. 
and II, v ‘ ■ - r ■ ' ■ , 

> : Conclusions. , 

I. The end-point ia au excellent one. 
a. The indicator is a reducing agent and is oxidised 
by the dichromate during the process of titration. ‘ A 
blank determination must: he made to ascertain thU 
tetindntf power. . ' ' ■ ' V’\. - \k' .jk > ; ■ ; 

3. With the above modification the method is applicable 

accuracy of the other tnethods ln Common practice. 

5. In all likelihood the principle involved can be utifiaed < 
m a number of other analyses* This point is befog 
Investigated. ’ 

The oxygen ratio existing between the oxidising agent 
arid the indicator as obtained by different methods, the 
chemical reaction Involved in cawing the colour change 
titration, and the use of other compounds similar to 
diphenylcarbazide, especially those containing double 
bonds between the nittogen atoms, are being likewise 


We desire to express our appreciation to Dr. Benton 
Dales' for his interest In the work throughout this 
investigation ,— of ike Amticm Chemical Society 
xxxv ., Not a* 


* 9Q 

~ : the scijgNTmq w&ek. 'r" 

(Fnw* Oar Ot»E Parts QifneppQnfcnty 

Tub World’s Production of Petroleum in 1913* , 
According to statistics that have .been published foe the 
first three Quarters of -the year 19x3 concerning the ex- 
ploitation or the different petroliferous regions of the whole 
world, it is seen that, all the records established hitherto 
have been beaten. A comparative statistic of the last five 
years shows that the world’s production has * gone on 
steadily Increasing. In 1912, the countries producing 
petroleum, supplied 35^x78,236 barrels Of 42 gallons each, 
which makes 3, 190,383 waggons of petroleum of id, 000 litres 
each. The, Increase which the petroliferous production of 
xgi^ wiH sbbw will certainly be due to the formidable gain 
registered h$T this ootputof California and of the; naphtha 
fields pfc Kansas andOklahoma. It Is the United States 
tbat holds. the first place among the countries producing 
jpetroJeuna^ ? Their :su^d^t^^*€^»attc^'cic0ecdia 220 millions 
c?C batreJs,;aiid is 64 per ’cent of the whrife world*? produc- 
tion. 1 Eurisia comes nextv with 1 70 millions of barrels and 
a percentage of 1937.; These two countries fl ldne repre- 
sent, ;tben,abou^^^^ per cent of die; petroliferous pxoduc : 
turn df the: wfiplb Wbrid* The thkd: place is, held by 
that has only justlately comeFo the 
front as a ptodUpef of jpe^olesm. The part it contributes 
fe^47X J ^cen t ; ^Roq^nia ^d^the ^Dutch Radies *** \ 

of 3*70 per cent and 3*09 per cent In thenaphtbtferous pro- 
duction of the world. Still another country on Which 
geologists found great hopes for the future in what edn- 
eeoas petroleum isr the Argentine . RepubHcr the naphtha 
beds otwhich have up till the present time been very Jittle 
explored. r . , 

. A-Yotino Machine. t 

, The secret of votes is one of the most difficult things to 
obtain*: ; The Isolators that are to be brought into use at 
the next general legislative elections, and: that were tried 
quite recently at Ivry sur Seine, near Paris, are very im- 
perfect when they are compared Wiihtbe automatic elec- 
toral machine devised by. an engineer r M. Stefan Eusso. 
The advantages of this new machine are numerous. It 
assures the secret of' the . vote even in toe. middle ofia 
public square ; ft suppresses the voting ticket that permits 
cheating ; it likewise sup^resdes the counting of the votes, 
often yery long and the cause of numerous quarrels ; it 
also permits the illiterate to vote ; it obliges the- elector to: 
perform bis duty as a citizen ; it regulates the elqctoral 
operations automatically. Lastly, it is, extraordinarily 
rapid/smee 10,000 voters were able to vote In less Sian 
six hoursi including the counting-of the votes. The elec- 
toral. Cabin has one single door, over which is a register 
Counting the number of elecfprswho cross the threshold, 
^everal lists afe placed in the inside of the cabIn,according 
tojtfce rwmd»rel pt^md patties tfaarare represented at 
the elecRon. 'Every list meotfdns the party to which it is 
attributed 5 conservatives* liberals, radicals, smakBsis; "arid 
a special sign for each of them, destined for the iHkeraie. 
Above each sKp, mto^Whicfa must be pressed a knob that 
has the form of a cylinder, sro^pkced^itel'^otc^wtpfi' of 
tito candidates $h£ their name?, Tp ybte the elector must 

to cirmot"refc|itt^fr^^ be 

has entered the cabin. If he has to vote for threedeputies 
dr five municipal councillors, the apparatus regulated "for 
thiee or five obliges , him to vote three <k five time?* At 
the same time, M- Russo’s machine does not Ffl&w of 
voting: for mers candidates than is required. When die 
voting is ended, the president can immediately know the 
cemfita of the. priHipg. : By means ef a key -he raiseajbe 
|Pjfc bewing the photographs of. the candidates, "Under- 
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neath another slab appears bearing the same photographs 
with below each of them the numbet of votes obtained, by 
the different candidates. The counting of the votes is thus 
ended. The electoral machine can be easily applied to' all 
sorts of combinations. A regulating system enables the 
apparatus to be easily regulated to vote for a variable 
number of seats. It would even be quite easy to adapt 
the machine to vote for rise proportional representation. 

The Limit ov Fatigue. 

Professional fatigue can be measnredfrbm the variations 
of the tracing or sketch of the movements of the heart. 
According to the experiments of M. Jules Amar explained 
by Prof. Dastre, it has been seen that as the power deve- 
loped by the muscles increases the form of the cardiograms 
is Changed. Their summit becomes more and moire pointed^ 
The undulation on the right that is supplied by the con- 
traction of the heart lowers progressively. After the con* 
traction that drivesbaCktheblood an aspiration is produced, 
the, value of which goes on increasing. In all works of 
strength, car lying of burdens up staircases^fatighiiig 
walking, running, work with the hammer, M. Amar has 
noticed curves that have an aspect identical to the physio- 
logical Umit of f atigue. : ' 

The Fish qv M^DAUAscARi V 

M. Edmond Perrier , Director;of the Paris Natural ptis* 
tory Museum, in the name of M. Pellegrin, Professor of 
the Museum, has presented a paper concerning the fresh 
water fish of Madagascar. M.; Pellegrin has especially 
studied the athmnides, alimentary fish, of great economical 
importance for the large African Island* These fish came 
from the sea and have gradually become acclimatised in 
the fresh water of the rivers and lakes. . , ^ ... 

The Return to the Type. 

The .question of naturalised foreigners is one that for 
some considerable time past has been preoceppying dur 
sociologists, fn a; country like France, in which the birth 
rate is decreasing or at least stationary, it seemed tp some 
that there would be a danger for the race in the penetration 
into the national territory# a large number of mdivtduals 
natives of Other countries. The danger, tioweyef, would; npt 
exist and would doubtless* be transformed hitb a benefit if 
these foreigners intermarried with our compatriots. M. J. 
Lammonier, indeed, showed at the last meeting of the 
French Eugenic; Society that the children from these mixed 
unions “ resemble more the parent, whatever the sex may 
he, in whose original country they areborn and live, rather 
than the other one.” ; In pthef Wordsfhuman half-breeds 
return with, great rapidity ip the ancestral type represented 
by the ascendants who lived in tile tountry in Which the 
half-bred of mongrel racq was born. From this xt results 
that foreigners married in France and living in this country 
have a posterity which becomes Frenchified without delay 
and definitely. Thus, by Favouring the marriage and 
establishment of desirable, tixat is to say, healthy foreigners, 
aCcprding to the data of Dr. Larumonier, we might hope 
to palliate in a, certain measure the threatening depopula- 
tion, Before the great difficulty of finding efficacious arid 
applicable means for tbis end it would doubtless be well 
not to neglect this unexpected remedy. 


Royal. Institution.— Qn Tuesday next, March 3, at 
3 o’clock, Sir John H. Biles begins a course of lectures bn 
Cl Modern Ships—(x) Smooth Water Sailing ; {a) Ocean 
Travel ; (3) The War Navy ; arid on Thursday, March 5, 
Prof. C. F. Jenkin delivers the first of three lectures on 
“ Neat and Cold —Modern Applications, Theory of Caloric,' 
Heat Engines^Freezing Machines, &c.*V t The Friday 
Evening' DisccSrse on March 13 W1II be delivered by Sir 
Waiter R. Lawrence: on “An Indian State”; and 7 on 
March so, by Lbrd Raylqi^ on « Fluid Motions.” " 
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ROYAL SOCIETY. 

Ordinary Meeting, February igi%. 

Sir William Crookes, O.M., President, in the Chair* 

Papers were read as follows : — 

M Chemical Action that is Stimulated by Alternating 
Currents” By S. G* Brown. 

This paper describes experiments on the effects produced 
by passing a rapid alternating current through simple 
voltaic cells, die general effect being to stimulate chemical 
action and to cause; the cells to give a greater supply ol 
continuous current which otherwise cool$ not be produced. 

' .The alternating current .willpr^Wt^tfell from polarising,; 
or, if the exposure of thezinc inode is small, and the con- j 
timious current delivery restricted by ibis means, wiU 
crease the current by stimulating I 
between this pole and the electrolyte. 

^ctfijirent density, and if this ifisafficientlyhigfa t _ T 

- indBcedmaybe ' ( sfiffi$^ /afiy' 

L i tludt^ls pheuoineiiofc is one of wide appK- 

i the'; working of the Braaley 


** Effect of the Gangetic Alluvium an the Pbmb tifu in 
Northern Initial By R. D. Oldham, F .R.S. , * 

Tb« depression occupied by the; Gangetic affayium 
titmm the southern face of the Himalayas, as determined 
by geological observation, Jbas a Oparty vertical face on 
the north, and a floor sjppu« th^pas ln a southerly 
direction to toe : surface. The the northern margin 

is from X5,opo to 20,ooo feet, and the width of the effective 
depression ranges up to abont 20o miles : the density of 
toe material filling this trough is not far from an average 
, value of 2’i, that of toe rocks forming the ; Himalayan 
/ range and toe floor Of toe trough being abont 27. The 
effect of the defect of' mass in the Gangetic depression is 
calculated and shown to be capable of producing about 
30" of northerly deflection of the plumb-line at the margin 
.of 'the range, a deflexion which drops rapidly on either 
side, of, the margin bat more rapidly to the south than the: 
north At 20 to 30 miles tooth, the; distance depending 
pn tbe width of toe trough, it becomes zero, and at greater 
distances is replaced by a southerly deflexion. ; 

It is shown that the deflexions so produced agree very 
closely with toe residuals, or deflexions not accounted for 
by the visible topography, aa calculated by Major H. L. 
Crostbwait for stations near or south of the Himalayan 
boundary- Atatations to the north the data for comparison 
■ accuot available. ; y , : , /* 

By <3|«; 


that auempirical radiation function— 

'•Mzi . . 

gave an exceedingly x^priesenatatitm ^ ^xpe^ixneciAal 

now shown that arh&aty j^wbanceft, ailof toe 
type lead by Fourier resolution to precisely the 

r aheveiorm of energy distnhutioh. 

This form of disturbance maybe interpreted as a solu- 
tion of the equation— 


i+2»o*+ no** — © fp ’ 


which represents toe motion of a strictly aperiodic 
dynamical system. ' / ;; 


u Transmission of Electric Waves dlfmg the Bora’s : 
Surface.” By Prof. H* bC JdActWHS&bi FatS. 

. A series is obtained Which represents toe magnetic force 
at any point on toe surface when toe oscillator is alto on 
the surface ; toe series converges rapidly for large values 
of 0, and for not very large values' 1 , toe first term is a. suffi- 
cient approximation. For small values of 0 the , scrip 
converges very slowly. Tables showing toe form in 
amplitude with increase of distances have been calculated 
for different wave-lengths. 

“ Transparence or Transtucence of the Surface Ftlmjfo- 
duced in Polishing Metals »* :By G. T. Briley, F.R.S. 

Earlier observations bn translutence in these fires are 
confirmed by the further study of toe film on poMic# 
copper. Minute pits caused by gas bubbles in the metal 
areshownid be covered by a translucent blue through 
which toys of light reflected from the concave^surface of 
toe pit are seen as red spots. By the action of .a solvent 
toe; film covering toe ; pltocaftBe ^iitohD^t^to*S6ved,sc^,lt 
can^if desired, be so raduced in toicimess toat%h^n^ 
perfectly' transparent, fii either case toe whole inner tor- 
toto of toe pit can be seen distinctly* : , 

? A TkermtmagneUc Studfof the Eutectoid Transition 
Point of Carbon Steels.” By S. *W. J. Smith, B.Sfi., and 
y' '/] *. ;*■ ■ v - ■ , ; . - 

.. The magnetic properties, of steel at temperatures near 
the eutectoid transition point (A i) seemed to deserve 
further examination. Simultaneous observations of in- J 
tensity of magnetisation and of temperature were made 
aver various ranges of heating and, of ( cooling in different 
magnetic fields. Nine steels containing percentages of v 
carbon ranging between d : i and r 5 were used. Each 
steel 'contained about o to per cent, or less, of silicon and 
of manganese. 

It was found that toe temperature corresponding with ' 
toe beginning of toe traBrformation of the eutectoid during 
heating (Aui) could be fixed within i° C. under suitable 
conditions. This temperature was 735 0 G. as read hy pur 
thermometers, which however were better adapted for com- 
parative measurements than for determination of absolute 
values; It was toe same for all toe steels. J ‘ f ■ ** - r 

* The reasons why this tempetoture, aHhongh constant, 
must be higher toan toe true equilibcinm temperature are 
discussed; The. existence 'of the lag and of rts causes is 
also Shown by direct experiment. A thermon gnetic 
method of estimating toe true equilibrium ^temperature ia 
described and used* 1 1 

Th® inverse change from solid solution to entectoid 
dming cooling (An) is also clearly shown upon all toe 
thermomagiietic curves. The conditions finder wfaich toe 
eutectoid separates are, however, seen to be moire com- 
plex toan those under which it disappears. -< The tempera- 
ture of the change is no longer Constant. . It Is highest in 
the hypo- eutectoid steels, and it diminishes continuously 
in toer hypo-eutectoid steels with the percentage of carbon. 
The ran^ is frqm ab^ .^5° to about 6p5° C:; " 

The causeof tois phenomehon is discussed. 4 

on Osmotic rifr Bousfiekd, 

m.a. _ .*;/ .. y 1 - . y" 1 ^ , 

The osmotic pressure of a stdution is toe pressure tinder 
which the internal vapour pressure of , the solution is rafted 
to eqnafity with the vapour pressure of toe pure solvent 
It istoe compression of toe solution which raises its internal 
vapour pressure; It ft shown that toe assumption that toe 
molecular ipterspaces pf ; a solntioo are filled onto vapour, 
which there behaves ^aa a • perfect gas, leads to toe fiaato 
general relation between vapour pressure and osmotic 
pressure as ls.given by thermodynamical couaideratipxw. 
The anomalous fact that the oemotic pressure of a deci* 
normal sucrose solution is foux^i to be greater at o* C. 
than at 5° C. is explained by reference to toe constitution 
of water and the effect pf compression upon toe ice 

molecules* '< ; ■; : ^ ..V. 
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Reaction between Iodine and Aliphatic Aldehydes 


I Chemical News 
* Feb. 27, 1Q14 


; ' v CHEMICAL SOCIETY. . 

Y ’ Ordinary Meetings February 5, 1914. 

Prot W. H. Perkin, LL.D., F.R.S., President, in the 
■Chair. ; „ 

The President referred to the loss sustained by the 
Society, through death, of Mr. Frank Baker and Mr. 
Frederick George Richards. 

Certificates were read for the first time in favourof 
Messrs. Abdel Hameed Ahmad, B.Sc., The University, 
Edgbaston, Birmingham ; Charles Wesley Bayley, 63, 
Caxton Road,- Wood Green, N. ; Robert Barclay Craig, 
50, North Albion Street, Glasgow ; Taroslav Heyrovsky, 
B. Sc.,24, Agincourt Road, N.w. ; Lawson John 


r v B* 3 c., r 68, : Parliament Hill* Hampstead, 

'N.W^ Akthdt Ulysses Newton, B.Sc.* :37,Nertherhail 
Gardens, Hampstead,' N.W* ; tail . Behary Seal; Third 

.f ; T5 -I XT-*. 


Of tfae'foUowing papers, those marked * were read:— 

:i i ^‘Mxhtirick of iRaemic Compounds is, the Liquid 

Theinvcstigation, by the Ramsay-Shields’ method, of the 
existence ol racemic compounds in the liquid state 
(Mitchell and Smith, Trans, x i^ t cni., 489} has been 
extended to include substances which contain a hydroxyl 
m group, p Not infrequently such substances are associated 
in the liquid state: The dissociation produced: by rise of 
temperature is manifested fay an abnormally large rate of 
decrease of the molecular surface energy, so that, the Value 
of k increases with rise of temperature, and does hot 
^ temain constant (or decrease slightly), ate is the case with 
Unassociated liquids.; If, therefore, the optically active 
modifications; of a liquid are associated and the inactive 
,*■ form is an equal molecular mixture of the active forms, the 
i . expectation is legitimate that the k values of all the modi- 
fications will increase at the same rate with rise of tern# 
perature, Whereas if the inactive form is a racemic com- 
• pound (associated or not), material - differ ences will be 
' observed in the k values of the Inactive and the active 
liquids.- ( Unfortunately, all the liquids, the active forms of 
- which are at present at the author’s command, have proved 
to be unassociated between o° and go°, so that the pre- 
ceding method of proof . is unavailable. However, the 
practically constant r and not materially different £ values 
of the active and the inactive modifications of each of the 
substances examined prove, as m the case of thepineutes 1 
\ and the limonenes (/&.*:&}, that the inactive modi- 
fications are not Uqmd xacemates. "W; 

The following values Of i (mean of four values between 
10° and fleft have been calculated r— Methyl- 3-phenyl - 
ethylcatfcmbf, df-fona 2-185, d-form 2*015*: Inform 2*15 ; 
metfaylbexylcarbmol, dl forth 2-045* d* form 1*975, Worm 
1*91 ; phenyletbylcarbinol, df-form • 2-oa, 7 -form rpfi;, 

; methyl jBhydrory-B-pbenylpropionate, 4 L form 2*33, rf- 
farm 2*395. , ' " U - 

?; " - , Discussion* V'- 

YY Df. DuNSTAN pointed out that Mr. Thole had already 
shown that the inactive carbinols prepared by Dr. Pickard 
wore df-mixtures and not racemic compounds. He further 
stated that, even when racemic compounds had been found 
to exist in solution, the quanti^presentmecoiHkiao with 
the active components was always very small/ ; 

*a& u The Water Gas Equilibrium in Hydrocarbon 
Pimm* By George Wtw.uk Anurew. 
v The author has examined the equilibrium conditions un 
; regards the reversible system COrbOH*^±: C 0 a 4 *H 3 in 
hydrocarbon flames by exploding at varying initial pres- 
sures homogeneous mixtures of such- hydrocarbons -as : 

, methane, ethane, and ethylene with quantities of oxygen 
insufficient for complete combustion, but sufficient to pre- 
d^osition gf Carbon on 'm^Sb8Km^fos: : 6mB|de 4 


a c H 4 + 3 0 2j 2C,H 6 +30 j, aCaHfi+50 2l 

WH+d-.aGa, «c.). 

The results prove that, .notwithstanding the very dif- 
ferent maximum flame temperatures in the various experi- 
ments, the equilibrium ratios ~P xQ ** 3 in the cooled 

CO^x Ha ‘ 

products were nearly constant throughout the series, and 
practically identical with the value found by H. B. Dixori 
in his well known experiments on the division of oxygen 
between CO and H* in flames, thus 

Mixture. <- Mean M K” * CO*OB a 

_ ... . . COaxHa 1 

UH 4 *fcQa •«; ** *• '■*' '3-98 

2CH4+30 3 .. .. .. 3*9$ 

,2CaH6^3Ua 4*12 ' 

uCaHs + S^a «•-*••*• 3 63 - , ' ' 

, 2CaH 4 4 3 Oa .. .. 3^43 '*-i ' ' 


Mean 


3*3 


i ^ ^PJ?ld thus appear that the experimentally determined . I 
equilibrium constant does not correspond ; wit h the 
maximum flame temperature^ but with some lowertempera- 

ture in the “ cooling curve M when the gases ceaser tofeact : 
rapidly. This temperature is identified as lying some-" 
where between 1500° and 1600°, It was further shown 
that so rapidly does . -the equilibrium in the system 
CO 4 - OHa C 0 3 + Haadjust itself to the fallingtempera- 

tute, during the cooling period down to the said tempera- 
ture, that even the deposition of carbon dr the recurrence 
of considerable quantities of methane in the? produCts has 
little or no influence pn the sa id equilibrium. j > 

27. “The Absorption Spectra: of the Vapoursand Solu- 
tions of Various Subs fauces containing Two Benzene 
Nuclei.”* By John Edwarp Purvis, 

The observations prove that all the various vapour bands 
of benzene are obliterated in such compounds as diphenyl, ' 
diphenyl methane., dipbenylamine, diphenyl ether, Ac., and 
all the various vapour bands of aniline in such compounds 
as azobenzene, azoxybenzene, benzidine, &c. In: every 
instance the vapour bands and the solution bands dre 
similar, Y‘ l '\ ' /’ ’ 

28. ; « The Oxidation of zonie Benzyl Compounds or, ' 
Sulphur , V Part IT. Benzyl Tetrdsutphoxid* * By JOHN 

. Armstrong Smythe* J ' ■ - ' ; - 1 

When benzyl tetrasplphide is oxidised with hydrogen’ , 
?? r ,j benzyl tetrasulphoxide is, formed in quantitative; 
yield. , Benzyl trisulphide, on oxidation, gives the same 
compound, in addition to benzaldehyde, sulphuricr acid, * 
and benzyisulphonlc acid. ,Y 

v Benzyl tetrasulphoxide is a somewhat Unstable compound* 
melting at 134 — ^39°» and decomposing v at its melting* 
point, into benzyl disulphide and sulphur dioxide,: Whem; 
heated in- solution, or treated with a variety qf reagents, it - 
decomposes into benzyl di 8 Ulphoxide,sulphur, and sulphur" 
dioxide, and tbe subsequmit reaction qf these' products 
gives tbeclue to a number of changes which the compound ; 
undergoes,; • *VT 

i some benzalde-: * 

hyde th also fwmed* as is the case with all the polysulphidic 
1 compounds of benzyl on oxidation. * ; 

Other reactions, which: serve to bring out the relation- . 
ship of the tetrasulphoxide wkh other sulphur compounds, - 
were described. . ' " 

\ Jt'bP 0 * I****** loMne and Aliphatic 
Aldehydes By Harry Mbdforth Dawson and Joseph 
Marshall. ■' - J -/ f ,' - ■ , v - - 

According to Chautard {Ann, Chim. Phys., 

iodine reacts with ? the aliphatic aldehydes in 
alcoholic solution in the- presence of iodic acid, and 
monoiodo-substitution products are formed. In some cases - 
the substances obtained are supposed to be e-derivatives, - 
whilst m others it is. claimed iliat ^-substitution products V. 
are produced* In viey? of tbe fact that gvidepce has been , 


Blectrcbdepotoiion of Zinc at High Current Densities* - 


obtained that halogen substitution in the aldehydes is pre- 
ceded by isomeric change and that j 3 - substitution products 
J cannot be accounted for, if this is the mechanism of the 
reaction, it was considered advisable to repeat some of 
Chautard’s experiments. ' ' , 

The authors find that there Is no evidence of the forma- 

* tion of £-iodopropaldehyde, the properties of the substance 
obtained being in entire agreement with the supposition 
that it is the a-iodo-derivative. 

The statement that alkyl esters are formed when, the 
iodoaldehydes are acted on by silver acetate is also not 
cc^nfirmecl by the author’s observations* In the case of 
iodoacetaldebyde, no trace of ethyl acetate was found, and 
the product appears to be acety lgly collaldehyde . 

, 30. “TJSur Erosion of . By-Jo^ d?ai»ciS' 

/’ ” tavERSBfcGE and AatmiR ^ h,liam Knapp* X' IK* 'J 
, . The authors have examined the action of a slightly 
, ' alkaline natural water on Strips pi sheet lead, unde* 

• L " conditions Of thrteaf proposed by 

sq. cor; of IjcadTexposed ;to io cc*of water m^test-tribe), 
save that a duration of one day was; preferred to the seven 
pr ioncteen days suggestedby Houston. Itwasfound that 
> >;• !V^^rfi^ J waa-idue tritbeaction of oxygen la the presence of : 

Syent^ 

* > '.little vS/M on the amonnt of , erosion ; 

•\ ; when jpOxe' 'fcg#’ orij# ^'Carf^h'dioaidewals'presentt 

■ * f, hi^lo^e^ocawed^foi;' the liquid remained clear, ; 

't ; and fe# 3 ;wwa:ifisohrpd ; (ip amount less than that removed’ 
by erosion}^ The amount and kind ef erosion was chiefly 
dependent on the alkalinity of rise .water. With alkalinity 
expressed as parts of calcium carbonate per 100,000 of 
'1 , ; w$|er, (a) lime giving 3 to 9 parts of alkalinity reduced the 
1 j erosion , but larger and ^nailer quantities slightly increased 
{ it ; .($)* calcium carbonate giving 4 parts of alkalinity 
greatly reduced erosion ; , (cj cakamn carbonate giving only 
’^.‘parts’ of aliralmity practically prevented It; variations 

* in the amount of organie matter did not infiuence tfae 
erosion* .. Exposure to glass lowered the erosive quality of 
thewater, bnt filtration through sand did not, 

, v the amount of lead eroded was less the greater the 
; distance from the lead to the. water surface, and was 
^ generally proportional to the area of the surface of the 
" lead exposed, and independent qf the volume of the water. 

31* ** Acylation as I nfiuenced by Stmt Hindrance : the 
Action of Acid Anhydrides on 3 lyOtnitro^aminophenol.” 

, f By RAPHAEL Mrldola and William Francis Hollely. 

- ■*-. \ The known N~aceiyl derivative of the, above dinitro- 
, v aminophenot is best prepared by starting from the diacetyl 
derivative, add hydrolysing the latter by cold dilate sodium 
hydroxide solution. The authors find; that this dihitro-jf* 
amtnophenbl has ' rite remarkable property of becoming 
: acylated at the hydrpxyl grqup with extreme facility, the 
.O-acetyl derivativebemg formed by simply boiling the 
; with a little; acetic anhydride diluted with 

; acetic acid for balf-an-hour ar less. In these circumstances 

1 . ' the amiho-group is unattacked, ahd the Isomeric N-acetyl 
add 0,-acetyl derivatives. can ’ accordingly be prepared 
i r \' by^r^ulathig the conditions* The authors attribute this 
' " property to the wrtreme protection of the amino-group 
by the ortho-nitro-groups, aided probably by an ortho- 

* qainonoid structure due to die existence of an “inner salt ” 

' - 'structure * 1 ■ . , ' - " 1 , ; * 



Bessons were given, based chiefly on the marked dif- 
ference in colour between the isomerides arid the character 
of their absorption spectra (photographed by Dr* J. T«. 
Hewitt), for assigning the above formula to the O-acetyl 
derivative. The authors conclude that all the sitro* 


derivatives of the aminopheriols Ut which there is a riftiri- 
group adjacent to an amino-group are best represented as 
•** inner, salts * of the above type. 

3 2 * u The Constitution pf Carbamide . Part I. The Pre- 
paration ofi&aCurbamides by the Action of St ethyl Sulphate 
oh Carbamides ” By Emil Alpronse Werner* 

It was pointed out that hitherto carbamide has not beer 
known to yield by any direct reaction derivatives of, die 
type HN:C(OBj’NHa, in contrast to thiocarbamide, 
which : .readily affords the sulphur analogues 
HN:C( 3 R)*NH 2 by the direct reaction with the alkyl 1 
haloids. So far, isocarhamidesof the types BK;C{OR)<NH«, 
RN:C(OR)NHa r and RN:C(OR)’NHR have been obtained 
by t he uni on of . cyanamides and alcohqls In the ’presence ) 
of hydrogirir chloride: or spdium ethoride (StiegKts . and . 
jfytiKzs iBer;, rgoo* xxriit^ isiSi and Briice, Am. 

v. It was shown-thatTOetbyhsocarbamideand ite rabstitUted 
derivatives may be readily prepared from carbamide and 
substituted riaibaiaidtri by the aid of methyl sulphate ; the 
; change.; takes place quantitatively in accordance with the 

^riquaririri-r 1 ,v ;'' J >u > 1 .■* ■ 

' Whilst in the case of carbamide the reaction is liable to 
become very violent unless the temperature is carefully 
controlled, the change proceeds quite smoothly with the - 
wabsdtuted derivatives* . The free bases may be isolated 
by treating the product With sodin m hydroxide sohitiori 
and extracting with ether or alcohol. - 

. The decomposition of methylirocarbamide methyl 
hydrogen sulphate, and the snfastHuted derivatiyea has 
been examined, and .the results have furnished interesting 
confirmatory evidence in support of the author’s views; 
regarding the consritntiptt of carbamide and substituted 
carbamides ; thus, whilst the methy&ncarbamide srit arid 

the. derivatives of the types HN:C<^p 2 „ arid 

- Tptfft : ' ■■ *' V - \ ' r - , M - 

HN:C <S^Hj afforded cyannric acid and mono - N- 

methylcyannric acid aB part of thedecompoaiiioh products, 
neither qf these acids was obtained from the derivatives of 

the type RN*C<Cq^jj prepared from the mono-sub- 
stituted carbamides. ; ' , ’ , 

Tfie icteractipri of carbamide and methyl sulphite 
carried on slowly to the stage of the decomposition of the 
Ijocafbamide salt may be used as a quick arid simple 
method tor the preparation of; pure methylamide. Tf the 
reaction ia allowed to become very violent some dimethyl- 
amine is formed. , . ■' , . X „ . ,, _ * 

33 * M -d Nw Formula for the Latent Beat of Vapohn^ 
By Malcolm Percival Applebbt and David Leonard 
.Chapman* - ■" r '-. ' 

- A new formula for the heat of vaporisation of liquids, of 
which a preliminary account has. already been published 
(Pvbc., 191^, xxixi, 24) was deduced, fcbm the thetmo-, 
dynamic principles and van dec Waklh! equation:" Tlris 
latent heats of the vapour of some common non-aasociated 
and associated compounds were calculated with .the aid of 
the formula, mid die values obtained were compared with 
those experimetally determined by S. Young (Sci* Prec. 
Fay. Bubt. Soc. r 1910, 301., 4*4)* ^ , 

34. *f Tic EUcirp-depptitidn of Zinc at JBgh Gtormf 
Densities” By John Borman Prino and URLVNCLiRTpri 
Tainton.. J 1 , ■/ , ■_*- - ; 

At certain very high-current, densiriee the electro-deposi- 
tion of xinc can.be effected in presence of a- high concen- 
tration of free arid. U nder these 1 conditions, the ratio of 
rinc to hydrogen liberated actually increases with the acid 
concentration np to a certam value, ana also increases 
with the current density* In tiiis way, with a concentra- 
tion of sulphuric acid of about 15 grma. per zoo cc. and a 
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current density of between 20 and 50 amperes pec sq. dem. 
the metal can be deposited with an efficiency of about 95 
percent. ■ , 

With lead anodes this , electrolysis is achieved with a 
potential difference about 5 volts and with, zinc anodes 
3 volts. ■ 

The presence of small quantities of colloidal matter 
exerts a marked effect on this reaction, and enables tne 
production of bright adherent deposits* The presence of 
the colloid also enables the application of a. higher current 
density, and In this way raises the current efficiency. 

Ip these solutions a very strong retardation was observed 
in the deposition of iron present in the electrolyte. , Qn 
account of this, considerable quantities of this metal in the 
electrolyte caused very littU contamination of the zinc. 

Tfe re8ult^ not; be entirely ascribed to 

efibets of 'dver-vdltage, or surface tension, or viscosity of 
the' electrolyte, and are probably mainly determined by 
influences which control die rate bf the reaction# involved 
la the change from the ionised to the free element. ~ 

> ( The results obtained in ; thiswork indicate' the most, 
favourable conditions under which zinc can b$ obtained 
from commercial solutions, either with a view to the re- 
coveryt#^ tp its? application for the purpose of 


By 


« 3$*;* The Ageing of Alloys of Silver and Tin .*? 
Vfwuuji AaTsiJk K woht. r , I 

. The author has investigated the ageing of filings of 
allays of silver and tin, and the densities of unaged and 
aged filings of the alloy Ag 3 Sn. The ageing of filing} of 
tne alloy Ag 3 Sn is not accompanied by a detectable change’ 
of weight and this applies whether the ageing is earned 
out in coal-gas or in air; Ozone and hydrogen peroxide 
did not oxidise these , filings at room temperature, and, 
further, after treatment with these oxidising agents, the 
filings were still unaged. . From those experiments, in con- 
junction with others, previously published, the hypothesis 
thatthe ageing of 'these filings is due to superficial oxida- 
tion was shewn to be untenable. It was' found that 
hydrogen Sulphide, at room temperature had no effect on 
the state of ageing of the filings. The phenomenon of 
.ageing becomes less pronounced when the content of 
Silver in the alloy exceeds 75 atoms per cent, solid solu- 
tions of silver in the compound Ag 3 Sn thus having the 
same effect as the free fin in those alloys which, contain 
less thpa 75 atoms per cent of silver. Density determina- 
tions showed that the density of aged filings of the alloy 
AgjSn is greater than that of unaged filings ; thus, 
as there is ncr increase In weight, there must be 
traction in volume on ageing. • Dilatometer measurements 
confirmed this contraction, although : the results did not 
agree accurately with those deduced from denary deter- 
minations. ■*,_ " ’ 

of Phosphorus Penfachloride on ike 
Esters of : Giycerk Acid ; f Optically Active afrtXckioro- 
profwnaUsl* - By Pfckcv Faraday Franxland and 
AboaxwTuaNBui.L. 

♦;i From Ijsvototatory methyl, ethyl, i«^bUt^I; and heptyl 
glyfierate respectively the authors have obtained the cor- 
- g ,^ 3 -ffi<ddoippropiohhtes, of which 'the. methyl 

Civas ife&txb and, the others ImvoEOtatcry. The 
fcfob efirdiql^Qprdpionatq increases 

, f 4s* oTte$q^^ oTtbe 

«hms diminishes intfce same tmenm^ahees. There Wbhld 
appear, therefore, to be no doubttba* alf of. these dichlhia- 
propionates have the same configuration. j, 

A more highly chlorinated inactive compound was in 
each ease also obtained, having the molecular formula 
^HaCUOR, of which the probable constitution V is 
CHaCl-CCla-CCVOR or CHCl*-CHC^CCl a ‘OR, ffi which 
R stands for methyl, ethyl, isebotyl, and heptyl respectively 
also Trans 1913, dii-^ yiS). : v 4 , 

\< / - ,J " \, 1 v ' (To be continued}.- ; 



PHYSICAL-’ society. 

Annual General Meetings February *3, 19x4* 

Prof. C. H; Lees, F.R.S., Vice-President, in the Chair. 

The Report of the Council was taken as read. 

Mr. T. Smith ashed leave to draw attention to certain 
disadvantages of the present method of electing the 
Council. For reasons which he gave he thought there 
ought to be a change in the method of ballot. He sug- 
gested that the Council should issue its list earlier than at 
present, and allow Fellows to send in other nominations 
if they so desired. The final balloting list should contain 
the names of everyone nominated. He thought that this 
would lessen the risk of inadeqqatexepresentation of any 
import ant branch of physics upon :1s e Council and mmbre 
than adequate^ representation r bf other#;; rHe "'kaW/ nd\ 
reason Why thestatutessbould not bealteredif necessary . 
to make this possible. 


v Mc.E. F. Etchells thought it would be advisable on 
the present occasion, before the committee on scientific 
nomenclature bad got to work, to emphasise the im- 
portance of adopting the system already accepted by 
engineers. He outlined some of the principles, and hoped 
that the committee would make itself familiar with the 
existing schemes before reaching any decision. 

Dr. Ecclbs assured the speaker that this was being 
done.!. ( ! " ;- 4 ■ 

The Treasurer’s Report was then read,, by Mr. 
Dvddell. ,, - ',y; ■ -v *■ ' 

The reports of the Council and Treasurer were adopted. 

Votes of tbanks to the Auditors, the. Officers and 
Couhcilr and the Governing Body of, the Imperial College 
were carried unanimously, the- respective proposers and 
seconders being Dr. G; W. C* Kaye and Mr. E. F* 
Etchells, Mr. C. W. S. Crawley and t Mr. A. 
Campbell, and Prof. J, W. Nicholson and Major, 
O’M.BAiU.'X/. >ti ' ,/o t ’ ,",J ■ '■ \‘i ' .y . 

The following is the list of .officers elected for the 
ensuing year 1 ., • T , t"-. 

President— Sit J. j. Thomson, O.M., D.Sc., F.R.S. 
Vice-Presidents (who bave fillod the office/of President); 
—Prof. G* C. Foster, F.R.S., Prof. W. G- Adams, M.A., 
F.R.S., Rrof.'R. B. Cliftoh/ MvA. Prof* A. W; 
Refold, C.B., M.A., Prof. Sir Arthur W/ 

Rucker, hLA., B.Sq.i W. de W. Abney, 

R.E., R.C.B, D.G^L., Pidn, Sir Oliver T. Lo^ge, 

D-Sc. , F.R.S. , Prof. S. P. Thompson, D-Sc., F.R S., 

R. T. Glazebcooki D.Sc., F.R-S. r Prot Poyntmg, 

M.A., F.R.S., Prof. J; Perw, D.Sc;, F.R.S;, C* Chree, 
Sc*D;, v R.R.S., Prof. H. L. CaUendar, M*A., FJt.S., 
Frof. A* Schuster, Ph.D.^ F.R.S. , 

s\ Vite Presidents— Prof. T. Mather, F.R.S*, A. Russell, 
M.A., D.Sc., F. E. Smith, R. S* Whipple. 

Secretaries— W * R. Cooper, M.A., 82, Victoria Street, 
SrW., S. W. j. Smithj' M.A.v DiSc., Iihperial College of 
Science and Technology, S. Kensington. 

. Foreign Secretory— JL T. Glazebrook, D.Sc., F.R.S. 

“ Treasurer— Vf. Duddell, F.R.S., 56, Victoria Street, 

S. W. ’ : - , " r 7 - ,r ’ , 

Librarian— S, W. J. Smith, M.A., D.Sc., Imperial 

College of Science, and Technology. " , 

11 Other Members of Council^W. H. EccIes, D,Sc. f Sir 
R. A* Hadfield, F.R.S., w Prof. G; W«; O. Howe, M.Sc., 
Prof. J. , W. Nicholson, M.A., D.Sc., Major W. ,A. J. 
O’Meara, C.M.G., C. - C. Paterson, , Prof. O. W. 
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Some Anomalous Varnish Viscosities. 


Chemical News, 
i Feb. 07 , ipU 


Handbook an PttroUuni. By Captain J. H. Thomson and 
Sk Boverton Redwood. Third Edition. Revise&and 
Added to by Major A, Cooper Rey and Sir Boverton 
Redwood, Bart. London : Charles Griffin and Co., 

. ■ - hid. 1913. ^ 

In the new edition of this widely used handbook for 
inspectors under the Petroleum Acts the chapter on sources 
of spppiy has been, partly re, written, and the accounts of 
the storage „and distribution of petroleum products has 
been extended. It has not been found necessary to make 
many alterations in, tfie chapters 4 dealing with legislation, 

, inf the appendices have been brought down to date by the 
; inclusion of the most recent orders. 

Elemen tary Practical Chemistry. Part I. OeneralChems- 
v ityy -By .Frank ^w>waa, D.Sc. (Lond.)^ and J. 

' % Bernard Coleman, 1 A,R.C.Sc.u . Sixth Edition. 

&/c%chnr. *9*4- ; *: : , 7. : * 

„ In the Bixth edition of tblsvafeable book a ncw.section 
has been 4 added cm phaspborasandsome of its simpler 
C ;pQ$xpQand&, silica, and the ; stUcates and ‘ glass* , It - also 
contains ‘ two " new- sections on , some ' of the , common 
: metals, InMdiii^^.pr^erties^ and; tests for the metals 
are giyen v and feji^feeufti ^ihvolving ’(the preparation and 
v ’r«gctSoria orfeek salts are described.; The text has also 
' mi TMknf tbVoopbrrtit; butrorilv verv few and onfm* 


■ boen revised ) 
IKRtant cor rearms I 


stj fer only ^vefy Tew 'rand' unfra* 
vbeeji fpund necessary. ^ . 

"V ‘A'i 


The International Whitaker, London r J. Whitaker and 
Sons, Ltd. New York : The International News Ca 

' ■ w * ■■■’ ?!'. ' 'yy^ ■ 'V /. v ,r ; .* 

Tma handbook contains accounts of the government, 
finance, products, industries, commerce, Scc.. of all the 
countries of feeworld. It js issued at a very moderate 
; price, and will be found Invaluable for schools and colleges 
as a reference book, to correct or supplement the data 
given in geographical text-books. The information con- 
; Uioed felt has been revised in every instance from official 
i sources, and? fe many cases by Government Bepartments. 

CpmoHie. the Principal Source of Radium. By Thomas 
'V F.Y* Curran; 1913. 

This pamphlet has been issued by Messrs, durian and 
; Hudson, dealers in radium products, radio-active ores , Ac* , 
and contains short accounts of the chemical nature and 
occurrence pf earnotite. The cost of mining theme is 
: ffiscaeaedr and ife metallurgy and the extraction of radium 
<;• are also described, The pamphlet contains in additmn a 
.■ ' brief account of feeuses dt tedium, and abstracts of the, 

, repost of the 'British Badihm Institute, issued 10 :1913, 
and of the government publications of Austria-Hungary 
4 V. as to its emplpym^t fe lhM^utic^ y 

* : The By Bernard 

V BvriR,.B.S£vILIX,,and F. W; E. Shirvrll, F.L.S. 

; New Edition. London rTO 1913. 

1 . Thus book contains r aVdetailed account of the authors’ 

- experimental wqrk fe market' gerdeningat Hadlow, Ton-; 

b^gife jn 789^. The main object of the 
work was fe discover bow far the large quantities of stable 
1 manure |fer chased by market gardeners are necessary, and 
. in wlmt chcmnstances artificial fertllfserscanbesubstitated 
foe then*. & large '’ r ’va<^:dSf,;Vtgafe|j!e and fruit drops 
; was investigated ;in fact, practically all those , commonly 
grown in England, and feetesfcUs in fee base of : each 
: individual, crop fee tabulated, illustrated, and discussed. 

Very precise practical recommendations ate gwen, based 
x , upon the authors’ experiments, and questions of cost -are' 
. carefully considered. The book should be fe fee bands 
of all market gardeners, and, the authors’ advice an the use 
v of artificial fertilisers will be of the greatest value, especially 
** 'fe vie w of- fee' fact" that- fit seems provable that stable 
w S m ^w *rpt bean almost nnobtaiifelfee^ 

;wfa fefe? . ,r 



Ox on air Apparatus for Therapeutical Applications. 

This pamphlet, issued, by the Ozonair Company, Ltd., 
gives short non-technical descriptions of the forms of 
portable apparatus made for the production of ozone for 
inhaling, and disinfecting and deodorising purposes. Some 
details are included regarding the initial and running costs, 
the latter being described as almost negligible, and other 
pamphlets relating toother applications of the apparatus 
can be obtained from fee offices of the company, 96, 
Victoria Street, Westminster. 


Ate ki ken Commercial Museum, Nagoya, Japan. , - , . , 

This pamphlet contains some account* of the aims and 
equipment of the Aichiken Commercial MusepBi, which fee 
authorities of the city of Nagoya are strenuously trylng to , 
bring to the highest pitch of efficiency and usefulness.; ; 
Nagoya has been called the Birmingham of Japan| and the 
museum is destined to: be ; one ;^,:fee c lfe^t v aaC hefe“.: 
equipped in the country* The account is: written ifewhfe v 
may be described as "credible” English, to borrow ah " 
expression from the text, and the illustrations are excellent. 
To celebrate the third anniversary of the opening of the 
feuseum an exhibition of samples, circulars, and catalogues 
is to be held from March x to April 30 of fee current year. 
Foreign manufacturers are invited to forward exhibits, 
and further particulars maybe obtained from the Museum. 


CORRESPONDENCE. - , 

g SOME ANOMALOUS VARNISH VrSCQSlTIES, . 

To Ihe Editor of the Chemical News. ‘ ' 

Sir,— I shall be glad if some of yOm readers can eacplain 
the cause of some anomalous results obtained by me in 


here was a very thick black stoying varnish, and it waa 
Sought to determine the effect of increase Of temperature , 
upon its viscosity . ^ The vife:qmetfer used is an application 
of the torsion pendulum, and is described fe,fep jokm./ 
Am. Ckem. Soc., iS83, c 1 xxhx., 434, and fe Allen’s ^ Com- * 
mer dal Organic 'Ana^fe^?-y<fe .pfert ai’ p; %$, - The 
u bob,” whichis immersed fe the Uquidr is a brass cylinder 
2 f, Xi^*y which is altached fo aheayier brass weight wi&: 
disc graduated in degrees iabove if arid out of fee liquid), 
arid fee whole ii suspended by a tempered steel ywrepf 
0*295, mm. diameter (o'onfi Inch) and xr inches long, /r 
":The “bob” being immersed in the liquid, fee wire is , 
rotated 360° and the cylinder allowed to swing free. The 
instrument measures the amount of damping between the 
firsts and second swings in fee -same direction, and this 
damping is read ip angular degrees. Two tests are made 
in opposite directions to minimise any error which might 
be due to fee ■instrument riot havmg been adjusted to zero. 

, Tbe efiect of increase of temperature on a varnish is fe 
cause it to become thinner, but It is here where the anomaly 
comes in; . I give the figures obtained 

Temperature ( 0 b.) fio 70 80 90 iop no X30 150 “ 
Brigtees retard^- - : 

tipn .. * . ; . ; v $9 105 T2i- J37 134 116 89 65 

These results; have beteu plotted m the accompanying 
‘graph. * . , „ ' - - r \ ' .• 

: It will be seen feat an increase of temperature from 6o° 
to 9 o 0 _F. has increased the apparent viscosity, but from 
too 0 fe 150° F. fee yiscosUy decreases in a normal manner. 
These results are not due to errors of experiment, because 
similar results have been obtained from other oil varnishes, 
gven gradual additions of oil of terpentine to a thick 
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" influ^ce of Tcisjperatme upon Viscosity, of a -Black Staving Varnish. ,; .: 

‘ “ fc * * ‘ 1 Action of D&ethylaBciMie tij«>n thtf Two CWoro.- 

oxyisobutyric Acids and their Derivatives, — B 


; varnish has given similar increase to a maximum, And then 
a decrease. The viscosities, as a matter of fact/do not 
increase with rise of. temperature, hot the curious results 
here given aye due ip some physical property, winch I 
Should be glad to have ekplamed.^ I af»i ? 1 ** ’ 

V 1 - ■■■ ■« V'-' ll v Thomas A. Davtcson. 

* Aidlra,” $fl St Mt^T ^Xvenoe, N ogbary, S.W*, V'/ W ’v- 


CHEMICAL 


NOTICES FROM 
SOURCES, 


FOREIGN 


Fouyneau and M. Tiffeneau.— By heating with organic 
potassium salts . the chloro oryisobotyric ethers are readily 
transformed into mixedether salts in which, by the action 
of thtonyl chloride, the hydroxyl can be replaced by an 
atom of chlorine. By saponification with dilpte hydro- , 
chloric acid the '.isomeric chloro-oxyisobatytic acid is ' 
obtained. The action of dimethylamine upon these two 
isomeric acids and their ethers gives the same product. ; 
Thus ,*Tr. • I '/ A / 

I, CH^OH . CCICH3CO2R ^ 

n. qHaa.coH.cH3Co a R^ 


Not*.— A 11 degrees of teroperatare are Centigrade tmto otherwise 
V '.expressed. _ ' v ; ~V " . 

. Bulletin de laSociHe CHm&que de France * 1 
Tol. xv.-xvi., No. z, 1914. 


Hence, obviously in X. the atom of hydrogen is not simply 
replaced by the amine, but the intermediate formation of 
ocridh of ethylene occuta. ■ f /" \ 

V Stereo-isomeric Camphane Carbonic Acids. — Ph. 
Barbier and V. Grigriard.-— To prepare solid or B pinene 
hydrochloride, dry hydrochloric acid is saturated with an 
Thermic and Cryoscopic Studies of Mixtures of I alcoholic solution of pincneat 75— 8o*> The liquid hydros 
Benzene and Ethyl Alcohol. -F. Viala.— The specific 1 chloride distils at 807-82° under i|bm. Between 84° and 
heat of a mixture of ethyl alcohol and benzene is appreci* ,{ 90° under 13 mr portion distilswhich yields a solid 


ably greater thah the value obtained by calculation ; there 
* i* a retetidh hetWCerif the spe^dfic heat of the mixture and 
, its heat, arid* the former sdemS to be. a function ot the con- 
, centmtidn. The molecular association of ethyl alcohol in 
f: sohition ia benzene Increases with the concentration. In 
" dilate solution , alt the molecules rue simple. The mole - 1 
/ 'v:ht dar weS&A dsVgjsgak byGaHgO concentrated 

; ' solodon tt»:mo^mfearedouto, arid the>o&cplar 
«! wu^hUspa. . , Ov 1 1 \l: /:■'*,/ "-I l " A 

Bouble and Complex Cyanates.— Paul Eaacak— The 
; author has demonstrated the existence of four cyaua&s 
- derived from uramum^x. The, greenish yeUowcomptex 
salt, rUq»(CN0h]K2. ;v Its normal product of hydro- 
* lysis, "(UOJ 2 (CMqWK. V and 4. The decomposition^ 
- inducts* urariyl cjwftte^O^CNQJa, and the double 
, cyanate, pOafCNOfeK, both golden-yellow in coldur* 
Solutions which ire rich in alkaline cyanate contain, the 
potasamm salt of al divalent acid, easily dissociated by 
Water ;*riIJOa(CNO) + lKir The vdissodation of cobalto 
cyanates ifl even greater than that of Uranyl cyanate, but 
becomes about ' the same when excess of; alksdine cyanate 
is added, which suggests that the two; complexes have 
■’ ■ identical constitutions, v. : ■ f T 


e. When the. hydrochlorides § and A .are. , ' 
converted into magnesium derivatives and oxidised, they 
both yield mixtures of borneol and isobomenl, lasvo- 
rotatory in both cases; but decidedly more active, in the 
second case rimn in the first.. If the bydrochlcrides are . 
converted into acids B gives a dextrorotatory acid fo sible 4 
,ab7 6«J®iv^TOi acid readay isomer ises to give kfmfakf' 
acid fusing 'at 88—89^. With A a laevo acid losing at - 
'73~74° is obtained, and as before it isomerises to give a 
laevo acid of melring-pcnnt 86—87°. In spite of the ^Bf- 
ference of melting-point these two acids are identical* 
Heating with aromaiic amines transforms the acids Into 
Bide stable isomer . There is complete parallelism between 
; the isomerisation of the ca m p h a n e carbonic acids and that 
of the camphols, and like the camphols the a and 8 acids 
possess the property of crystallising together in many 
proportions/ "** ; /“ 

, Berichie dir Deuiscken Chemschm QesiUschaft. 

_ r Vol* xlvi.,:No. x ?; ‘ 

, Influence of Foreign Substancea upon the Activity^ 
of Catalysts.— G. Paal and M. Windisch.— Of the metals 
only magnesium and nickel do not influence the power of 
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of obtaining Formic Addin Quantity 




CHEMICAL NEWS. 


Vot. CDL, No. 2832. 



THE DISCOVERY OF SIMPLER METHODS . 

qf Obtaining formic acid in quantity. 

By F, D; CHATTAWAY, 

Taos earlier methods of obtainingformic acid ceased to be 

of anypractical importance when Gay Lussac,* in 1831, ; 

jdtTOmrered.tbat it is prodnccd when oxalic acId is beaAed. 

Hd observed thatf oxalic arid submitted to the ahribn of 

hea£ mpart volatilised pud id part givfora ‘ 

naiattorerdf caxbbnio ac*4;h«d An fofiAraimWe gas^ To 
, focer&la be pat dyatalHsed oxaHc : 

acid inter a giassretort, and exposed it to a gradually 
augmented boat; „ He foandthat die crystal* melted at 
^ f atidtbat wt&r , 'wfoeri-'’ 

‘ -- 1 ^ p»: 

ijlfcriyed the 

^ unai^e^^aa 

bearing dxahe arid with solpbaric 'acid IqiSf '' amounts 01 
the salinegaaes were found. ; Thisled fcim to tiuak tbat 
#»s ^stmioe odwr than water and the oarihm & fofora ' 
c mfc i Je tonaed. On examining the fiqgtf ^a»ate be 
' aC **’ ^ foe adfoty 

k ' At feri*wbife tfowafo of crystafomtion *aa being 
#ven oft, formic add was only pcoduced in inconsiderable 
qfoiMttRjjfc . 'but - foofo' mz s formed as • -the , decomposition ' 
proce e d ed, and towards the end of the operation , when the 
oxalic , add had become desiccated the distillate had a 

j|roat . the composition oMhegas evolved be concluded 
that iz parts , of oxalic yielded 1 part of formic acid, and 
noted that the oxalic acid did not sensibly volatilise, but 
completely decomposed, when not too rapidly heated. 

This method was sb much more Bimpleand convenient 
than any oxidation method that it soon came into general 
use, and various improvements in procedure were devised ; 
thus, Gerhardt,f in 1843, says “ Oxalic acid decomposes 
into formic acid by , heats* it is indeed the best means of 
preparing die. latter ; one knows that the employment of 
sugar or off starch necessitates large apparatus, and never 
gives 1 a very pnrp; ^fodpet, I use oxalic acid mixed 
intimately with sanjif and submit the whole to 

ifisGilatton ia a g&as retort. The operation scarcely needs 
fe v^cosmentrated. it only 
hm ?«^isriUedbrift fomdm to free it from anynude- 
Thegas whkh is disengaged daring 
the opcrn^OT consists of "cathodic acid mad cSrbbric 
lm*#i*fospori*QU of thd latter is not constant, mid 
U^^eMs^ast it Is produced by decomposition of the 

ow^tle first instance, to the «»a- 
: otdfoiry chemical instinct of Beriheldt.- >$«'^e!ot riadd » 
notable discovery in 1855 .He shook up ethylene wi«h 
salph&ric 'add, and' having fluted the sdudon with, water 
distilled it, thus synthesising alcohol. „ Tiws conversion of 
e%hnt lain alcohol led Serthelot 10 another and more 

known that ethyl alcohol when heated 
foNfc, sulphuric acid yields ethylene and water, while 
formic add similarly heated with sulphuric add yields 


Carbonic oxide and water; He argued that smcetfce 
former process could be reversed the latter might also. 
This, in ^a sense, he succeeded in effecting* by allowfog/ 
carbon monoxide to act bn potash at a raised temperature; 
He placed 10 grms. of damp potash in a half litre flask . 
filled with carbon monoxide, sealed it up, and heated it or 
a water-bath for seventy two hours. When the flask was 
opened under mercury the gas 1 was found to have been 
completely absorbed; and on dissolving the solid product 
In water, acidifying; with dilute sulphuric acid, add dis- 
tilling, formic acid was obtained. ' - > : . 

Berthekrt did not work put the details, of this process 
or snggeat its use as a method of preparing formas, add. ’ 
This was done neatly forty years later by Mew; and,. 
Tirbirica.t * Durmg the last foeffty years' fobu* become 
thetecbnicalroetbod of mar nfRcttinng formic add, which 
has,, in %minfor ■■ * 

;'exfo^v^bsedr^>^ fl ^'-^'' <-< 

J; Berthelot akaoetat **' secofoT: ' 

method of .making' arid* which, nntH>it was maiiu- 1 
factored on a large scale from carbon monoxide, was 
alrnoat exclusively used, axid ss still the most convenient „ ; 
■laSbrat^ V' ‘ 

: >,Dc^g/^j»; ye^ssixds3pr^4 -- 

bcids nperi; glyterd, and one can 
iy doubt that ha the bourse of tine investigation he 
heated^ among others make acid with glycerol. It was, 
thus chance rather than the deliberate attempt to find a 
method of combining carbonic held in the nascent state , 
with water, which he advances, in bis paper; that led him 
to the discovery that formic add is thereby produced; 

Bertbekit foondf that when oxalic acid, glyceroi, and a . 
little Water were heated togethei for from twelve to fifteen * 
hours at roo° C. practically half the carbon of the oxalic 
add escaped as carbon dioxide, and that the remaining 
half could be obtained a V formic acid by di^tilling the 
residne with water- - He; regarded Ab£ gSyeetrt sim^y as 
furthering by contact the decomposition of the osafic acid, , 
arid considered that after the evolution of the carbon 
dioxide the formic arid remained dissolved in the glycerol 
a* » ammo ni a in water.* 11 ' ' , r ^ 1 - 

Berthelot's methodof obtaining the formic acid by dw- 
tillmg the residue repeatedly with water was inconvenient 
and, and was, soon replaced by the familiar con 

tinaous process which was Worked dot in great detail by 
Loriu» at first in Becthriot’s laboratory. [I The common 
method of preparing ally! alcohol from glycerol is an 
indirect consequence ot Berthelo^s work, as it was dis- . 
covered by Tollena when preparing Connie arid by Lorin’s 
methrid- He did not at firstU propeily regnkte the heat, 
and obtained a product of extraordmarily pungent stpell 
whiefi violently attacked the eyes. From the distillate a 
liqaid not misrible with water was separated which proved 
to be allyl formate. Subsequent .work showed that allyl 
alcohol was prodaced in large quantity when oxalic acid 
and glycerol were rapidly heated together to the tempera- 
tore at which foe evolution of COj again became vigorous 
.afbf havu^f markedly slackened- v\ ■ . lhi - ’’ 1 ■ ' •- 

Itis acurious circumstance that airily wifofotfo last fow 
mohfos has a safofact^ expbmation iff thc'c^mie of fosse 
reactioas been DUt forwmd* ’ 1 : r \ * ' 

That g^Ven in diffescfo foct bookS varies somewhat, but, 
speaking generally, the statement is made that about 
100* fo the oxalic arid decomposes into carbon dioxide and 
formic arid, the latter then>eacting with the glycerol to 

• CompHs Ren dm, i 850,XH., V53 » £*»*'&&£' scviir, 1^5. , c 

i B*r, t x88o, xiii., 23- ■ 

- t Kolbe and SdnmU’B syathesis {Annate*, 1861, ciix, T asi) of 
formic acid from carbon dioxide may be referred to bore, They state 
that the action goea very easily, and express surprise that ft mis hot 
long ago been observed. . Metallic potassium in thin shavings Was 
placed oft a shallow dish over water under a beU-jar, and carbonic acid 
Was continuously led in. After twenty* four hours the metal was found 


* Ass; CSiri; PAys,; 1831, aivi. f «f 
t And* Ckm. FAys„ 1843, Kj, viA, m 
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produce mo noform in. s This, on the addition 'of sl further 
quantity of the crystallised acid, is hydrolysed by the water 
of ' crystallisation which is given off, the formic acid 
distilling over while the oxalic acid left decora 
poses 'as before, yielding formic acid which in its turn 
reacts with the regenerated glycerol, thus;— \ ■ , . 

CO.OH H CHj.O.CO.H 

1 ' - t ' Glycerol [ 

CO.OH CO.OH+CO* >. CH.OH 


CHa-O.pO.CO.OH 

(Ih.OH - ' 

(WoH 


CH.O.GO.H 

iaoH 

CHj.OH 


CH2.0.pO,H 

-eH.o» tv, 


>V.\ CH*.OH 
>H&r\ V 
^ CH.OH 


.CHj.OH 

r- 'r. 

■f | ’ l ", 

, CO.OH 


■^ 9 ? | ^ <V r i,"’- ^ . * 7 ; ' .V-'-" jCQ.QH 

>^ cycle of dperations 

often as desired. '* '",,*'** r - 1 7*"''’' ■'*' '' f ‘ 

; The production of allylalcohol when a mixture, of oxalic 

a^o^fsfiw'ari- 

ahjy to bd dne to ji decomposition which tfae monb- 

''f^mi&lpr'odaced as above undergoes, whereby it-split8 Qp 
mto aUyl alcohol, carbon dioxide, andwater, thus ; ~ : 


. . .. .. ^ , .. . 

; odf»+.^o ; , 

J-,: 4b»6h ' Ihs-oh 

These explanations are fundamentally ineotrebu A 
moments consideration suggests that the fir ^reaction is 
unlikely to be .a decomposition of oxalic acid; into formic 
add and cairbon dioxide, since oxalic acid does not decora* 
peie to any appreciable extent until a temperature is 
reached much above anything ever recommended in the 
method under discussion. ' 7 .7 /■' 

V That the second assumed reaction, the decomposition of 
; the monofortrira by the .water, of . crystallisation liberated 
’ when the further amount of crystallised oxalic acid is 
added, is not the; main source of the fornfic acid which 
distf&over, is shown.: by the well known fact that/neither 
: water nor crystallised acid need be used, since, If anhydrous 
;.^%acid is added, a distillate containing ovet 98 per cent 
of formic acid can easily be obtained. / , ’ ' ' 

, V J $pt eprae compound must be formed before carbon 
dioxide makes its appearance is dear,. since,; while other 
f^ybydric alcohols may be used iupiace of glycerol, the 
at. wbrah the; evolution of gas begins HO he 
rapid varies considerably, depends upon the alcohol : fi*i \ 
|ipyed^ trad M Ja«?ow tail* samr^ajsX' 

true ea#fcbi*t)^^ cioc^ijhe oxalic 

jaetd reacts' ad^ g^fcerolf as fb does with otW alcohols, 
Mb anacwf arnMnormal oxalate being iMfodw^yfj r: 7 >; 

,:*sv 

; : ,:■■■• • '.«:4hxjh 

.. 6 H 2 .OH ■■■. ■ I •'.'■v,; •..•■ . 

: y.‘ '?■ , ' 7 '*' : .’ ; (Won .7 

The former like all such compounds is unstable at a 
' sK|^itlyeleyated temperature, and decomposes when this, 
b reach^ into carbon dioxide and raonofotinm, thus ^ T 


The oxalic acid added displaces the formic acidirora the 
moaoformin, thus : — 7 ; 

CH.O.GO.H CO.GfH CHs.OsCOXQ.Oft H 
CH.OH . I onH : CH.OH / + I: » : 

CHa.QH CH 2 XH , ^ /; : QO;0H 

and the cycle of operations is then repeated* 

. That this is the correct explairatitra Hre shown by jhe 
observation ^ drat . glycerol' and interact really: 

at a tetnjwruHutU^ ^l^w tSatat^ii^ cathbt!^ 'dfmdda msgtfie’ 
to be ^voived, and that^ although; the initiate 

must be formed har hot yet been feDlated, the products of 
its interaction with ahHihe msd wut cxaoi m->d 

and oxaraic acid respectively, have been obtained,: ^ ? ; r ; 

That ihe wh ile cotirM pf the reaction is as 
formulated is rendeted practically ccrtran by the lacf that 
a precisely sirailar cycle of operations Can be gained; out 
with ethyl alcohol and' oxalic acid when the products can 
ea«ly be isolated at every stage. - ... % 

As is well known, ethyl hydrogen-oxalate, which Is 
formed when ethyl alcohol and oxalic acid are heated 
together and which can be distilled under diminished 
pressure', decomposes into carbon dioxide and ethyl , 
formate when heated; undet ordinary atmospheric pres* 
sure, this; being the source of ^tbe ethyl formate always 
obtained branch quantity in the ordinary preparation of 
ethyl oxalate, when the product of heating together qxidic 
acid and ethyl alcohol is r distilled. \ Oxalic acid heated with 
:etjhy 1 formate displaces the "formic acid, producing;, ethyl . 
hydrogen oxalate. j , ■ //'■: , v , ; , 7, (: 

.The more complicated reaction which mb bp when 
glycerol itnd x oxalic ; add are rapidly heated together until 
evolution of carbon dioxide practically ceases, and then at 
a much higher temperature recommenc«s, and which is 

It is po8sihte,:thc^^i?aeeais bfdilm^^^mbbfbribhi 
can decompose to avenr limited extent asStated In -die 
text*bodts, but: the chief, if not; tbe solc. sonrce af dxe 
ally! alcohol is die ; -hri^af-^^oxalib^ 'dlbxalln- ' 

g ft i r 7 ; — ;CH^rOHa;oS V, • ■■-/ *f.‘. 

.Ish ' :7 V: : : '• 


• " pH a .oH ' •' ; ; : ’ ' ' 

... The presencO of this. compound in the reaction mixture, 
after the ^rst eyofetkHJ of carbon diQxide has ceased, is 
shown by the production of oxamide or oxanilide when 
ammonia or gmtine is added; these compounds being only 
thus prodndbleirmn such a normal ester. 

; As the quantity of .oxamide obtainable always , corre- 
sponds wifcin the limits of experimental error with the 
amount of allyl alcohol obtainable, the correctness of this, 
theory of the process is established. / h T 
The allyl formate, a little of which is always obtained 
when aUyl alcohol is thus prepare^: results: feom a similar 
decomposition of oaeal-fbnnin, which is produced from 
manoformin or dioxalin by tfte further action of oxalic acid,, 
'thus.;—-' - :> 

1 CHa«O.C0 r .; 5 ml , ;/*, . r V r 
* ■ ; j + aCO a . 'V, 

4h 2.0.CP;H V ^HaiO-COrH. .0 . 
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• <!h*.OH 
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CHj.p.CO 

Jh.o.cIo 

iV ">£};?() ■■ ‘ =’ ^ '*V’ 

7 / ■ ;■ V : k- ’. '*t \ - 

•y y t-v;;Vv^ 

,-/?■ ‘.*;';4v'Jr j. »*•£ U- ; * •- 

iMr/.-i.'-':' .v. !v *.:/5 v '' r vtot-ttix****' \. ... , - . v H.ep&ir .■: v v. ... ., \ 

.v- 'V* ’■•V’ / t ■ V-^ ’lll*0H ?'• *••'.' •/' ^'-’'X";''"v-' -'■ ' ' V '* 

"V' : - '■ ■■ , H : V; ■ '■ t: .-. ■■•; '■:■■; • •'■; ,;•., 
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Passivtiy and Electrolytic Valve Action. 


Chemical News, 
Match 6 t 19x4 


If aluminium in a suitable electrolyte, such as a solution 
of NaaBiO?, is made the anode of a constant direct 
current, mere is both oxygen developed and a solid skin of 
a taniiniy im oxide formed at its surface. At first this solid 
skin is so extremely thin that it is invisible. After some 
time it appears as a whitish-grey film of a hard, almost 
crystalline structure that is pierced by innumerable pores 
/Of microscopic size* The formation of this solid film 
absorbs only about 5 1 per cent of the whole current 
available. The reat, of it develops free oxygen that 
escapes. , 

, , Thus the valve metals show quite the same strange 
phenomenon as the passive metals, viz., anodic rise of 
oxygen from a metal thit cpmbmes with it veryreadrly in 
■■ tbeorfif na ry frete; ,v * » * ‘ - " ,j /v, l * ' 

A • ** And; t^is Stitt more 

obvioasw Iron as weB as alumimum form easily soluble 
with it, whereas when used as anodes and 
/tended; w?tfc\s ,,80^etat.cftwPOt densityneither dissolve, 
butoxygen is set free at their /surface. In the case of 

. ft still more puzzling, than 

wofti aa 'ammintum comhiri very violently with 
oxygen. ^sarins tpv’br 'inactive: .because it 

protects itself lrotn the oxygen byacdntinnous, imperme- 
able skin of atomrafum oxide, which momentarily covers 
every scratch made oir an aluminium surface and is at first 
tribute more than molecolar thickGess. By diffusion of 
oxygen through it. It growsvery slowly. When its for- 
matter* is made impossible, as by amalgamating the 
aluminium with mercury, a stormy reaction of the aiu- 
mminm with the oxygen of the air takes place at once, 
and strangely shaped dendrites of aluminium oxide grow 
muddy and steadily out of the amalgamated surf ace. And 
foe all that even nascent oxygen is set free from aluminium 
surfaces fn H 3 S0 4 . : J 

Before we^try to mtplain this fact we must lay stress upon 
the mart iroj^tantdifference between passive metals and 
: valve metals; It is still open to discussion whether pas* 
rivity is caused by a; layer of oxide or not, but if there is 
such a teyeiitpossesses metallic or electronic conductivity.: 
Thus tt serves as an anode instead of the metal it covers, 
and there is no reason why it should grow much beyond 
molecular thickness. s ;.■ / j /= '..*7 /;• 

Tbeoxide skin on the valve metals, on the contrary*? 
Insulates very perfectly. Ini consequence if cannot serve 
as an anode, but only as an obstacle that JS' constantly/ 
pierced by the Ions acid constantly regenerated by aheihical 
action. Thus the film gro ws propoctkmal to the time the 
current W flowing ahd ^ves rise to the f ollowing various 
phenomena which arecompletely absent from passive; 
anode*. ,k * • ■' av ^ r v '/v-, ■'-Vv 
: The firWfttlfttfteaf iea&pn atthevalveanode, that ia 
also pi opn rt tpnatio ate tune of formation until lt reaches 
i«d definedpoint, at which innumerable fine sparks 
become vwibloat the anode. This point is called sparking 
’fOtetoe, Beyond ft the ten«ou 4 ecreases a second' 
delate value* the maximum voltage, which, with a given 
combmation of vstlve metal and electrotyte, canuotbe 
e xcee d e d . H^oo the other hand, nottfeecorcent but the 
''temmm ft'JJftpt constant at a : .'vatee, fett-;ltes,,heiow-the 
voltages the current coorinuaBy decreases and 
^hNsa ffte “effective 
tern# megoftm* 

a ^etectroetatk ; 

sTmad tte electrolyte on the other 
capacity of this condenser is easily measured and found 
smrpriamgly large. Furthermore, it is almost inversely; 
propoctkmal to the tension at which die valve metal is 
formed independent of the nature and concentration of the 
eketrdyte used, at long as aqueous solutions are employed. 
For each valve metal, however* and everynon-aqueoas 
sedvent It has a different characteristic value. Oae square 
of an aluminium anode formed at 100 volts A 
/eOlsdoB has a capacity of 0^08 microfarad. 



might, be calculated if the dielectric constant, a of this 
layer were known. As it has not been possible yet . to 
measure it, we must be content to calculate the relative or 
reduced thickness S/m by simply assuming t » 1. According 
to the behaviour of tbe capacity of the effective lajer 
stated above its thickness d/e is nearly proportional to the 
forming voltage and a characteristic function of each 
valve metal. The reduced thickness of the effective layer 
upon an aluminium anode formed at 100 volte in an 
aqueous solution amounts tp 0*000010 millimetre. 

At first sight it might , be supposed that u effective 
layer ” and solidoxideakiri werte identical, hut a research 
as to the thickness of the latter shows tbat this supposition 
iswrong. A? the oxidefilm fsimuch too thin to kspitairi 
its thickness mechanically; : It: ma^he/:me^red;'ih;’'the ' 
same way as. the effective layer, ^z^ by measuring 
electrostatic capacity. The oxide filmjh&st ^be made, the/ 
dielectric, of a condenser.; For. thisprirpote itft caret 
rinsed with .distilled Water art- order tofreeit from the last 
traces of the electrolyte and carefully dried, whereupon the 
cell, is filled with merertcy Instead of the electrolyte^ Thus 
we have a condenser whose conductors are aluminiutn and 
mercury, arid whose dielectric is, formed by the whole 
thickness of oxide film. By measurements of this kind it 
was found that the effective , layer which causes all the 
phenomena of the valve action and the solid oxide film are 
entirely different phenomena, which, must ; be sharply dis- 
tinguished* While, as stated above, the thickness of the 
effective layer of a given valve metal is only dependent 
ontheforming voltage as long as aqueous solutions are 
used, the thickness of the solid oxide film is not always 
much larger than that of the effective layer* but depends 
also on the nature and concentration of the electrolyte and 
its temperature, the density of the forming current* , and 
may. ' even in certain cases grow continuously, While 
forming voltage and thickness of the effective layer are 
maintained at a constant vine, Thus the effective layer 
must be something essentially differeut from the oxide 
W*i» and it is hardly imaghtable that it can be anything 
a gas lsymr within the micrbscopu; ppres of the 
solid film, "s A'; *+V\^ 5 ; J ' ,l ' w -‘ 

Thus I was led to adr^rt the _ 
ferent layers at a, formed valve metal’s * . 
pr ocesses which origi nateit.; > V '.A71/ - * ^ ' 
dVin Fig. 1 , which glvei it greatfj 1 
matte scheme , of the layem, »a the jwl 
akin arid qouafttri' '0 
r. e, .the 1 ’ 4 

that .sdwayai covi»#flduto _ ,, , , . 

, ^Athe if • 

film.; ; , . - * 1 1 ^ ; -$■ a ~ ■' ■ ''A; ^ ,7 rfi 

^ •. ,« -F£~ d is ' the . ‘‘ effective • layer.!*' As & is ''vW; smajif 
relative to £ it may be neglected and $ irimply he xmted 
the gas laym. * ; -V, 

3- y, the part of the solid pdrous film Whose; pores are 
filled with foe electrolyte. Its; resistance is a good deal 
tegfer th^n that eff the electrolyte, but may be neglected .. 

Thqsh Afferent layers seem to arise in the follovring, 
If a newly polished ahpninium anode is immers^ 
in, the electrolyte. It ft cov^ed with the: layer' a, which 
insulatesj but for Its taoleculat thickness can wthstand 
mffy ycty anall tensions. It is obvknis thai^ as soou^ 
the current Js dosed the layet u will be pierced everywhere 
bf the incoming ions, or rather an easily derivable psut pi 
them, the oxygen. The oxygen ions having passed tbe 
layer and reached the aluminium transfer their charge 
to it and form ^ a new oxide film below the original, 
which is disrupted again by riew ions, tbus forming jfc 
thicker; porous oxide skin, , ; 1( : , ' : , ; } 

, But how does, the gas layer form, and why doee tbs 
greaftr part df the oxygen escape ? . 7 ;** ,. ; ^ -k 

The only possible implanatjon of this seems A 
ABStuuptipn that moat of tft tens da not t 
m: itst^ Thqt ^ive up theft charge; the * 
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sufficiently shown by the fact that it is shifted , through 
m degrees against the voltage- : ^ ' . 

Thia : phenomenon, that the current is zero from the 
beginning, is important for the theory of valve action. If 
valve action were caused by a partial destruction of the 
Sim in the cathodic direction and a r reforming of it 
m the anodtc, as some' authors formerly held, or by some 
- land, of diffusion difierent in , both directions, there most at 
, alT events be a re-forming current through the cell in the 
beginning of each anodic period; . That there is none is a 
conclusive proof for the supposition that the effective 
layer is, not changed by the cathodic direction of the 
current and tbatvalveaction cannot be explained by dif- 
fUaidtt— in short, that H is not an ionic but ah electronic 

JSmncwismg the., essentlalsof valve , action, from the j 
matewea te ; abO¥e.^4*hay ;$d \& y a .denned High 
i^k^atida defined Voltage* whichmust fee-. 
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dissolve chemically in acidsand anodicaily in electrolytes^ 
behaye differently in some cases. When dipped in certain 
strong acids they do. not dissolve, and when made an odea 
in corresponding electrolytes they develop oxygen instead 
of forming ions. Some of them are passive in all electro?, 
lytes, others only in some cases. The. latter may be sub- 
divided into those which are passive without the. aid of an 
anodic current and those which turn from the active into 
the passive. state only when the anodic Current ts strong- 
enough. Iron in dilute HNO3 or H3SP4 is an instance of 
the last type. When the iron has entered the passive state 
the current may be lowered a good deal below the amount 
at which the passivity arose before the ions become, active 
again. Increasing temperature decreases the passivity, 
cathodic hydrogen destroys it. 1 ; 1 

Some authors have foupd thatpassive. diodes possess! sir 
very great electrostatic csi&cHfc and/hhye .concluded that 
they werecovered by anoxide film*; Mother authors have: 


"TSki- ' A? 






’> . Current; 


Fia. 2; 



v-WW .jwetah.ts fanned; the socojad bthef 4 minimum 
* , ‘peidati|d*^ v* - T fi'i .■'* ,".*■! * ?r ’: >v,> ' jj*.' L f Y 

h iUk" abiw* ,%* 

***** «he^Bfe^tfp*o» 

■ wuh wWcb the non- metallic (dectxooegative) atoms and' 
toeMfc (electropositive) ions bind the electrons. - 
: -The ptooomna of passivity have been partly mentloned 
''■Stfi* ^ ^ followingonly the most Important 

. be summarised. S ome metals which would 

f-£&23FV*& »«?«&%; to tk& position in the electee- 
>j0mkmlmw and to their, general chemical behaviour lo 

,V. •••:,- ■. ; .. r V 


put forward more reasons for such a film, but its existence 
tfid not remain unquestioned. . - - : - 

;Aa,Jf haye~ not-^/''sched l myself bn passivity if is ribt for" 
mb totakea part in this controversy. The only thing 
wish to point out is the remarkable analogy between the., 
|hendmena of valve . action and passivity which follows 
frpmthe assumption that valve action is caused by an 
ins^Hng &hn end consequently a gas layer, while, pas- 
#7 takes place if the film shows metallic {etetrtjdc)^ 
conductivity together with a limited hr negligible* whritf Iftv^ 
in the electrolyte; V- -» 

The consequence of the metallic conductivity ofthe 
film is that it cannot grow much above molecular size and 
must be. almost undetectable by optical- or mechanical; 
peans. The oxygen developed at its outer surface covers'-* 
it mpre or less and protects it, against the electrolyte W^hen ; 
it has been fcttmed.- Thus the current may be decreased , % 

■ Wj# .the .critical fonningyalue .without restoring aetivilVf i 
The behaviour of Hon in H a S0 4 of different 
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of Holmes' Method of Determining the 
Molecular Complexity pfLiquids* By WiLLiAM Ernest 
(J j 4 »' y \ '• / V- J /' ^ ■’/ j \ 

f ajecentpaper fTraUs., i9i3' cliK; 2X47}, and;m con- 
tiOOatidOof premott r wk (T?w*s.» 1906, fcxix. , 781^ 
Holmes ?nd Sageman, Trans.; 1907, xch, 1608 : *999, 
xcv.yxgsg)* Holfnessets out the results of a method which 
he afe p w y a for the determinate of the moJecolar com- 
plexity in the liquid state. As a hew method of attacking 
an old problem it deserves a welcome* bnt the resells are 
so much different from tbosededuced on the basis of other 
Odd weH-khowumethods that they cattiar examination . ; 

The tow adopted by the author of the theory is that in 
most cases the only forces which are brought into action 
when two liquids mix are of a physical character, and that die 
miscibilitf of liquids depends onthe truerelative molecular 
Wdnmmy br wfaat comes to the same thing, the relative 
radii*of the constituents! „ The method employed to obtain 
the relative complexities is,; therefore, to determine the 
molecular composition, referred to the gaseous state, of 
the liqoid mixture in which the maximum deviation occurs' 
betweenthe calculated and observed proportions by volume 
of the constituent with the larger molecular volume. The 
ratio; of the molecular proportions so obtained is considered 
as that of the relative motecalar complexities, water, for 
example, from its mixture with ethyl tartrate being con- 
sidered to' have a molecule* (HaO)*, relative to the ester ; 
and by similar processes, molecular formulae (G*H loOjl , 


cutes of which are capable of association there fe at any 
temperature a condition of equilibrium between two seta, 
the more and the less comptexraolecules* this equilibrium 
being readjusted at each alteration of temperature.. With 
sulphur vapour, according to the conditions of temperature 
and pressure, molecules Ss, S6, S2. and Si exist, three 
| forms often co-existing (Preuner and Scbupp, Zeit. Phy$. r 
’Cherny Tgog, lxviii., rug). There is no e priori reason to 
suppose that m the liquid state ah associated substance 
can have hut one degree, of complexity independent of 
temperature; indeed* it would he surprising if the general 
effect of temperature and pressure Was entirely different 
for different states of matter; The case of nitrogen per- 
oxide may be quoted against such a possibility ; for* as 
liquid - nitrogen . peroxide -becomes .coloured . with rse of 
temperature, It must of necessity indicatetbata different 
molecule ■ h being produced* . almost, certainly ' NO*, since 
i the substance of this formula has a brown colour in" the ; 


appears; thus, tbe mixtures of maximum deviation in the! 
■cash* of ( ':wator'- ,; v wm \etfcyl dhd propyl alcohols , are 
Ci^gp, rl HoO and &HsCM$HaO respectively, gnddf 
water and n-butyric yet thealcqhols 

beof.a similar 

.ewptocfty: to agree with £*s authors 

Aeqiw Biift HKdfftolar rami must bave certmn values to 
permit of misdbiUty. Hor are substonces of approxi- 
mately eqaal mplecolar. vofame, like aniHne ;and ethyl 


aad to v]dala tins i 




are intra- 

- ™ v „_,^_ftbe molecular vdame 

w. v *); > v 

Without these speculations, how- 
ever, it may he thd results themselves are suffi- 

cient evidence of the antagonism between this method and 
those based on current physico-chemical doctrines. The 
main points to be noted about tfae vahies of the degree, of 
complexity given by Holmes are that (1) they appear to 
_ ary from substance to substance by the factor 2, bong 1, 
4/8, or z6 ; (2) they are represented by integral numbers ; 
3) the substances which aH others methods demonstrate to 
€%h IhC most assocmted of all. 

1 occurrence of Whole numbers aa associatiop 

;t * mi mailtem * definite meaning, in: a — '* ^ 


4.u^ uu»ituuuuu yi ; &JUC>iV cuct^jr *«ucu » euvsiAtacr , 

Or of the actual moleculat complexity, the behflvibur of 


.... . theory' _. .... % 

it is most improbable that tCmperaturehas such ah efFect> 
Holmes himself admits this (Tran$„ igi$ % tWi.i 2i64), fori 
if the degree of complexity can be represented as a whole 
number in every One Of the twenty ; seven examples given, 
then it is highly improbable that either of the constituents 
of a liquid can have present within it molecules of two or 
more degrees of complexity* such as one must presume to 
exist on the consideration of the non-integral values de- 
rived by the' Ramsay and .Shields’ method and its numercus 
modifications, or Traube’s or Guye’s or any other: method 
depending on the study of properties very varied jn cha- 
racter ; and the improbability is all the. greater wliep it is 
jeraembered that Holmes’s numbers are derived from, , 
measurements made at purely arbitrary temperatures at 
which the liquids are far from being at corresponding 
states.^ ^ ^ >; _ ^ ' ' g^|' 

appears to he indep^tdent of ihe^hatord 
component of the mixture^ for the ^albe arrived hfls the 
. same ; fat ' example, 1 ' When . ethyl alcohol f • & ! mixed with 4 
water, or with ethyl ether, methyl vodide. pf caiho^ 
phide, results wholly at variance! froto tlk# ohtaiimd^'h 
freezing-point and 
indic^e.t^it ^^a^e'egbe^^^t w a pow^i^J^ctor , 

Chen t J a^«, n xxx-i ' ' 
igo8 r xclii,; Syof rqio, xCyil^j6b$ $ .Tm^iTraus^^Oiiii 

7&Xi f S8o\. *■'; ."t 

;f The third point mentioned above is equally important 
Against the probability .that x-hexane, behzene. ahd 
carbon disulphide are associated in the way Holmes 
beHevesi there is much evidence from a consideration of 
Jseveral properties. ' It wonld, for example, hot be easy to 
recohcii the great complemty of (CSajifi, of molecular/ 
.a\bbtKfrg-imii^!naio^...ai' 4^. !; There ^ 
are, - however* more fundamental: objections, j Consider 
the Substances ethyl ether, ethjd acetate* benzene, 
a-hexace/dsloroform, and carbon disulphide, all of which 
Holmes ccmsiders so complex; In the state of vapour 


possible molecular formula* and if, therefore* any alterA- 
tibn of complexity occhxrs, it must be pfeaumed io] frifep 
place when tbe yajtoar condenses. If; therefore, the; 
temperature of the mixture of liquid and vapour be raised 
towards the critical pomt*^either the molecular, complexity 
of the, liquid must decrease (which oh Holmes’s view is 
imptobawe, as sbovm above) or. that bf the vapour must" 
increase, since liquid and vapour become. identical. atthe 
critical points How when vapour nnS liquid ^ are <4 
different de^ees of complexity, it haa been found 
PUL Mag., 1852, fe], aobny., 5q3 ; Young and 
Trims., 1893, bdii., XI91 ; Young, u StOfefeteftty*^Lifr^ 



' Cmmcu. 


Avwtfo£&;Mixiuresjp BtkylAcitate and Water 


'■m. 


h M 


; compare Bamsay, P»w. Boy. She., 1S94, 
lvi.» 17 1) that the various critical relationships are ab- 
normal. Water, the alcohols, and aceticacid, all ol which 
Holmes agrees are associated, are abnormal ; but, benzene, 
ir hexane, ether, ethyl acetate, and alkyl iodides are not, 
and one may conclude that the complexity of the liquid 
'and vapour undergoes little or no change. Similarly, it is 
possible from the. value of the surface tension of a liquid 
at the ( ordinary! remperature (Ramsay and Shields, Trans., 
1993, &&•* 1089) or from the viscosity (Batschiotki, Zeit, 
Phys. Chem. t 19x1, Ixxv., 665) to calculate with a fair 
degree of accuracy the critical temperatures of benzene, 
ether, ethyl iodide, ethyl acetate, and carboodisulphide, 
whereas with the unquestionably associated substances 
thisisquitc an unpossmle matter, ’vV x ; V- V~ 

In conchssion, it may . b& tfxat -• Holmes's 

results, are deduced front solutions^ as$; hot from the puce. 
liqitid it*elf , f n jirhicb case, despite the strengUi x^ solntum 
mod, there should 1 bis' at least sbvUe^^isiir^of; comparison 
betufedn hfe results add tfcosederivbd fr^ v #®uicfife'based!‘ 
on osmotic-pressure -Aeterunuatibn . .Actually, iesaUa;©l 

jadtengbf iottnd; %'Ji- ocarbo^nnd c'^heir; 
*^* L ^ 

vf * freezing-point and similar 
from what has been said, that 
tempersitnre has no effect 
of a ifyndi ie^Mdaeufln^- 

„ iV ,. r . as! of 

solution me untenable. If, on .the;: other’ band,tbey are ■ 
qfrttec^ In the author** 

optora**, Hobaes^s numbers cannot repreSentthe molecular 

o^'ciAaspi. c 

• * A 'd«rt«lfld ; d!®^ jyfrfcmmary 

uccoontbas already appeared {Pm> t igx3, zjdx., 2y}~ , , 

I. '^^ulfkpAyl and Carbonyl DerisaHses of Aniline. 
Bipotntum o/ExUruallyCompensatad p -TjAu&usulphonyl 
Ohnineinto tis Optically Artist Components” (Preliminary 
..Bc4e)* - By GHaax.Es Staniex Gibsoh, ; ' - 

, jTo continuation of the work of Pope and Gibson (Trans., 
itjxa, cif, 939), a comprehensive stereochemical study of 
derivatives' of aniline and other amino-acids is being trader 
taken. '' ’ / - , - * ' ' ,,i ■ 

The method of preparation of extenmliy-compensated 
^-taluehesulpbanyialanfrie has been conveniently- modified, ■ 
and . the compound has been resolved into its optically 
active components fay the method of Pope and Gibson 
(toe.cit^ , '■ ' ' \ - '■ ' _V ' . 1 - 7 * 

One equivalent oTp-talaenesuIphonylalanine was treated 
in boiling aqueous somtion with half an equivalent each of 
^rychnine and sofKM^ hydroxide, a^d after allowing the 
dear, solution to redasn, an:almast theoretical quantity of 

from ^ety dilute alcohol, 
^ in clusters of colourless needles, melting pi 
The acid remaining in the mother-Hquor ftom 
km of the Strychnine saitwas then Isolated, 
treated noth the corresponding, quantities of brucine 
jwater.Aftes sdmc tkne 
„^,~^ r a!taf' J-p-toJqenesalpbonyl 
This was rfcPcrvstaiiised from a large 
quantity of boiling water, add cfetamed: in long colourless 
tddfeug at 148 a ; , v ? 
d-p- Tot * mt su ipk»ytaIanitft^~ ‘ ' J - *\ 

" CH^CH(COaHJ'NH^SO^ f ^HvCH3, ■ \ , ; ; 
wasefotained in the usual xnannm from the strychnine salt, 
gad after recrystallisation fiom aqueous alcohpl it was 

uS^^r:«t rgtati^Sa^was detennined in 

akobdSc solution at 25 a . .. ■, , s j . ’’ y 

d'5894, pade hp to 25 cc. and observed in a a-dem. 

tube, : jprif wn’.-Hrart 
In a similar #ayl 



horn the brucine salt, and this was obtained pure after two 
recrystallisations from' aqueous alcohol. , It appeared in 
well-defined colourless' crystals, melting at 131 — 132°, 
The melting-point of the racemic compound is 136—139° 
(toe* cit.). Tq$ rotation of the lavo-cqmponnd was deter- 
mined under the same conditions as the above 

0*5472 gave ai> - 0’35°, [a]cr —7-62°. . 

The completion ^of this and other investigations is being 
delayed so that the final observations may be made under 
better and more accurate conditions. , 

40, w The 4 A nootropic \ Mixtures of fttkylAeetQfe and 
Water*? JBy Kobsrt Ta^e Lattkv^ 

Wade deified -aXeOfri^^m’bdnreC^,^- ■ , 

(«r tmnim?ua} bolHug-poinf. „ Tiwmixtnrea of et^l acbtate; 
andwaim deacribed t^Mmrhnan xgx3,ciU.,i798) 

do not stzmtly falf awder diis defir ^ kvr , ^'Tbe pbmts tbpre^ 
senting their chmpbsHson i^ od a ;P/x diagtto 

are three— two for liquid phases and one fo r vaponr phase. 
None of these is a maximum point v /that represen^ng the 
' vapour pbsae is tiae i»t^K,eck4x. of 'two curves. 
poiilted oot inihe case,of nriethylamine andunvtpdi where ■ 
similar cendttloiis prevail (Troat-, 1907, xci, *959)* iti« 
not possible to construct ^the complete P/v curve iy * mole- 
cular fraction of water in vapour) from Merriman’s data, 
but its correct form at 37-55° is shown in thc accompanying 
figure. The right hand branch cannot have the form 1 
assigned to it by Memraan, since pz**yP by definition 
apd pz is very nearly constant for the wa^er-vapoor in con- 
tact with its solutions in ethyl acetate at each of the tem- 
peratures investigated. t 

' For a true azeotrope, -S ©. In the case of ethyl 

* • , ; - j - jp , - v ■ 

acetate and water, — haa two valucs for the vapoar in 

contact with mutuaFly saturated soln^ohs- At 37*55? 
these are given ^by the two .values ef-r' , " . 


JLl* 




namely, , - . t , *, - - J ; v q, ■■■ : e -q - 

470^^850, } 

0*231x0^69 0*231+0769 . 

usmg Merriman’s data. ‘ , ' ,,j ’ ? . -■/) ; 

There is a; hypothetical azeotrope in this ease having 
the composition x ^y ,• 0*25 (approximately). This cannot 
be realised, since the liquid * separates , into two layers. 
The horizontal line in the figure indicates the composition 
at A and B of the saturated liquid phases, and at C of 
Merriman’s so called M azeotrope.” Liquid .and vapour 
cannot co-exist under conditions indicated by points above 
the line ACB. For, suppose \a solution were prepared 
having z> that corresponding with the point A, for ex., 
ample, *n o*ih, the vapour corresponding with this liquid 
.would have a composition between ^3 and 7*9*25* 
and .exert a pressure of ; about 205 . ISach a vapqm iS' 
saturated at about 19411110.^ andwould, tberefore, undergo 
parthd condensation. Distillation would therefore go on 
until two liquids, A and B, bad formed- 
The second (hypothetical) maximum at about x» o*85 
does not indicate an azeotrope. If is tree that— 

1 dy dx , dx'- ^ 

- ■ 11 ' ' ^ J,p,, 

are all zero. It is, however, not necessary that — -X shall 

t * * 1 - f .* ^ i ■ ^ *- r 1 p rfMf 

also be zero, and hence^- ’ 

v" ■ ^ /- , y-x 


;dp 


does not change signs here, since both dF and dy change 
signs. If the following forms of the equatidn deduced by 
Puhetn, Margples, and i^ebfcjdt are examined 
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and 4f»' - *I± P andJ?£i - '-1*. 
dy y{t~y) dfy xr*y ^ ^ 

it 7 is. seen that (i.) if i *x the total and partial pm» 
coryea ail have maxima or minima, that is, an azeotrope is 
formed ; (li.) it does not follow that because—; . ' 

i ** o, either =» o or y 

/ d# '- t , * t .df 

'. On page ijg 9 (loe.eit.) Idatshall’s eqnation hM .been 
Bmwtemreted : * fwiesents the composition of we 
As Memman points oat, jr bas two values (corresponding 



V; ?- : £ w ; 

■ V';. vT> I 


5 f j' T"\, r / 

' ' A ,' ,v > ' J jv --'A* . ;, v \ J ;„ '} * V ' ' ; J> 

j. " V: \ "A - l 


; ' >v. , 






■" » ,l r «i 1 ■ ‘ ■ , ; i’ • , 

A ' :.V 'f ? 

'' 1 \ r ' V-' ^ ’ 










- VAPo«R^»itESstJiixs of Ethyl Acetate and Water 

■' A : ;; . A f*^55°A: V, 

; with the two layers) in * the case considered, andneitber pt 
thesis tbe same asyfor the vapour, Marshall’s equation; 

A way of writing y «*wbeu -SL m o, and since,, 

^'VhS.fcas; been -sbpwa ccnn^tliduA-,:^ ' 

the equation is not applicabk. The cakuktion carried 
oat hy Merftpsan^fllmp^ an appUcatkmof .Dafton^s kwtf 
./of] partial pressures. ?' ^ .■-'•■I' ';.:A jt ■ f, *7 ^ 

ya ffil p* to foe <^ d £^ Sc^etyforp^ait|i^t» ; 


'*«**••! 


■ Sttamlary, ~imd Tir&art 4***w* w By Pamchajtan Nbooi. 
r : Ha viag isrdated the nitrite* of the primary, secondary, 

. and tertiary amines bom mixtares of timk hyiacblorides 
'i^kn&nSgdiWtffe^ 

-;;adthor;ndyam ^ d- ntotelsbirped 

v'mdd «id amines). 

has 

■ •:• ^labepL studied* hafe ho|it;iooa3, that nrkh miitahfe 

OB^onS pnre amine nitrites sire obtained by the combina- 
lion of Iomjo^ smutions of free nitrons acid with the 
, f 4 maineS; In this way, : ammonium, me%lamx»amam, 
, dtemylammomurn, •u^ben^iamiKU^^ 


^ 4 t, M T-k* Mechanism of Notification," l {Fml iminary 
felomsr . A ' 


aqueous solntiohs of ammonium salis pn suitably inocL 
lated experimental Biters with a yjl^w ld identify inter- 
mediate products of oxidation and determine the internal 
mechanism of the .change... ' “ T V t ' / ■ 

:n The Biters were inoculated froth" actively nitrifying 
sewage Biters, the organism being checked by the customary 
methods. 

As a result of the work, if has been found that the 
oxidation proceeds in a series of stages compatible with 
the hypothesis that bacterial oxidation is attained by sue* 
cessive hydroxylation of hydrogen atoms,, and subsequent 
elimination of water. k „ 

Intermediate compounds were identified in, hydroxyl- , 
amine salts and salts of hyponitrous and nitrous acids, and 
it was found 'that the loss of nitrogen, which invariably ,. ; 
takes place to a certain extent on such filters, is due lh ; .. > 4 
part to complex , interactions between these various inter- 
mediate compounds ; and, as the relative concentration of v 
these compounds is determined , by, the degree of station 
of the filter, this hypothesis is; ih correlation with ; thevob^ 1 'A j ; 
served difference in the loss of nitrogen between a percb- 1 
ating Biter and a contact bed. . / 

The hydroxyiamme was identified by the eddiam f 
nitrbprnsmde reaction, and estimated - by titratfon : With 
iodine solution in presence of sbaium hydrogen carbonate, 
and ther hyponitrous acid was detected by the formation of - - 
the insoluble silver salt ; die nitrous and: nitric acids were 
determined by the customary methods employed in water 
;analy8ts;V„ : f . r*,* ' .■ . . , r /; 

. 43, 'V'atr'ipd $-Tnmethyl CobaU&yamde." By ERNAtb 
GBORQit J uSTI«U^ HARTbEy. ' •’ / ^ i\- b v .*', " 

Silver cobalticyanidc and methyl iodide react at a tem- 
perature of 45° to form silver iodide and two isomeric , 
trimethyl cobalticyanides, together with some decomposi- 
tion products. The two isoraerides differ both in physicar ,, 
and chemical proparties. One of them, which it is prO- 
posed. to call; the a-compound, is less soluble, than its 
isomer idem water and the lower alcohols. It crystaUises 
frmn hot water'in very fine hair-like fibres sonaeudiat 
resembling glass-wool. . . \ ^ 1 \ ' ..-J */ J ‘ ; ' ;I 

It forces douWe halts with silver cobalticyknide and with 


he j8- variety crystallises m minute heedles from any of . ‘ 
the above solvents. It Also forms double saUs With sdver " 
cobalticyanideand silver nitrate respectiyely, butt)f4tfieceiit r ^ 
composition hom the corresponding a-compoundi. > r .*\i 

The IMlbwiitg simple mi^bd 1 ; 

acidj ^^Iji'CSaH, from ben^denyde /in'one, .;-; ■ 

; A sblnd^v f f r4 grms.: ^benzaldehyde^ In 3^00* of . "? 
alcohol and ' 150 ce. 'pf ammonia o*88o) is mixed with ’ 
-pQ Y ^r#M:e4 : - wifr|»TO then J 'satn- 

. .zated with hydtt»f.t K^Kdfe' fiifat at .the ordinary 'dan- " 
l»ra»re % ,aj>dvtoa*^, }; ^ai freqosnt ahaWng, oh the 

soiphide *•>'; 

wmmdf* .'WWi^ ' tap; 
fWW* ,**fy*&*»Jp ^awwd^B^ pwta^thftt 
P &?$&&¥** |«ir l ted'|i«Ba, : Mk:- V 

being dilntedj^id ahaSmh jrhh henA^l removed Mi 1 

add from the ^difiea hqhid^ -The substance is re^Uy 
obtained as a pusj^ bit by brewing concentrated 

f By Bimak BiH>nrB^ v v '+JX* 

Under spltabte dte ' J ^j^n£Hs^ ■ V, .. n rir 

^ of,- . 

‘ ^*£**y *’ , : V A ■ r-r‘ > ' \~fi£ ^ 





is obtained in a 70-^75 pec cent yield. It crystallises from 
glacial acetic acid in clusters pi hard colourless neediest 
melting at 237 0 . Do boiling it for several hoars with 
excels of 30 per cent alcoholic potassium hydroxide, 
crystals of the sodium salt ofa-naphtbacoomarilic acid 
slowly separate oat, which, on, acidification, is om varied 
into the free a-methyl a naphthaftucan-i'carboxylic acid* 
prepared by Hantzsch and Pfeiffer (13<?r„iS86 4 xoc., 1303}. 
ILmelts at 3548°* about 6? Ingher thaa that mven by 
Hantcscb and Pfeiget.; y~-yj^ r ; 

4 : ! at -Crpaol ■ condenses with Methyl’' chlorpaciefcoacetate to 
give an hloribst quantitative jpeld of 3^4^^0-417 dimethyl- 
cotwaritir -CuHgOaCl, crystallising from alcohol ioloog 
needles mekinjg at 135^. £Oh b<&*rigwitfc alcoholicpatas- 


. ‘ ; '#0pC> and ' : IMsewiirih? J (diwafen, 

’ it from the product of 

** ^ 

,farry ^^?^t^ 3 g Colourless 

needles melting at i Wling alcoholic potassium hy- 
droxide coOvexts it into 2 : 4-dtraethylccrcmarUic acid 
prepared by Hariuwd* aunt Lang (Bun, x8d& »*., 1299). 

- *-4-Xylenol under thesame treatment gives an 80 per cent 
yjfeld of 6 : 7 trwthyk<mmmf i C u U I1 O^Cl 

crystallising frhrif alcohol in needles melting at X70 0 . It 
'is converted by alcoholic potassram hydroxide into 2 i.4.15- 
trimethylenmeuntie pfifd, C^HxaOj , crystallising, from ethyl, 
acvlate m colourless needles melting at 249 0 . On distilling 
the acid wkh excefe of dry lime, the corresponding tori- 
. dwrifcjtee****^ over as an oil, which 

solidifies on cooling ia ice ; it crystallises from acetone in 
) snowy Hakes melting at 39-^40*. - 
; . Phlocoghicinol gives a good yield qf s-chforo-s : jAi- 
kydrexy i - meikylcQuman*, CioHyCLCl, crystallising in 
yellow , needles melting at 308°. The dimethyl ether, 
Ci3Hxi0 4 Cl , forms aggregates of .short needles melting at 
TM&jUft&tyl derivative, Cx^HixOfiCl, forms needles 
melting at 154% and the dibenxoyl derivative, C^H^OsC!, 
crystallises in rhombic plates melting at 186 0 . 

Hydrpxyquinol gives a rather poor yield of 3-cklorQ- 
6; 7 dihydroxy ymithyicoumarim , CjqH^C l, crystallising 
in nearly colourless needles, and melting at 259—260?. 
The diacetyl rOtfC^and^fi W*Myt\ CvMifit&l 

deswsdl^ifi^ 

7 A^^^ Pkosphonc Oxide on OibenzyU 

^ts r-^#mdone may beprepared by the iatraraaleculsur 

acid might be converted into aempOp^ ; ;<;the COtwrit a- 

• jk&i. 

In the isetetiaitet MW piodstts^aeit^ tit *43° anS^S® 
respectively. '£he investigation of .these cprapowwlg and 
of that derivatives was Jest on the point of completion 
(las| JMy) wben further experiments were rendered super 
&sa$&by the predication of a paper by Lenchs, Wntke, 
and Gtaseler .{Bwv, 1913* alvi., 2200). The resdlts.of 
these" investigators* who, however, employed thlonyl 
chloride, indr the fads ^mUhhfM by the author, showed 
-.that the' <xmapcmnd.;paelfiiig af 145° was the O-difceaayi- 
, aootyideri vatnre of J hydrm^^-b^i^ideQfcrand the com- 
, pound mating at f9P, diT»ni^i««tm ihydrtde. 


47. ct fke Relation between the 4 bsorftio* Sfactra of 
Adds and their Softs.” , PartIL By Robert Wright. 

The examination of a number of acids and salts, with 
reference to their light absorbing power, seems to point to 
the following conclusions — (ij The absorption spectra of 
strong acids are identical with those of their sodium salts ; 
(2) moderately strong acids, such as acetic, &c.» axe mote 
absorbent than their sodium salts, hut the difference ^ be- 
tween the spectrum Of an acid and its salt diminishes with 
the weaker homologues ; , {3) very feeble acids, such as 
hydrogen sulphide or arsenioos acid, are less absorptive , 
.than their salts. The 'generalisations given do not,, of 
coarse, apply to those cam where the acid and salt are of 
different: structure* - /■ ; v 


, ; U' ;5 

The Chemistry of the RdMo eUmthis. Part I L The Radio- 
. elements axd the Periodti Law, j By Frederick Soody > 

li r P-.R.S-; ■ ’*;Limdn <w"' Khw ¥bsW : ; Bombay,' ,and ;€alcuttu t - ; 

Lowgmhns,; Gme^v'anid Co.; , v ’ i-;.* /, u 

THisvery important aodinteresting rnonograph deals with 
recent advances in our. knowledge of die chemistry of the 
radio-elements, and their bearing . upon theories of chemistry 
in general, and in particular upon the Periodic Law. It 
has been conclusively established that the method of , 
treating the radio-elements as the analogues of known 
elements, with which they are chemicaliy identical, is 
general, and moreover it has been proved to he generally 
uoe that an «-ray change means a shifting of. the. element 
two places to the left in the Periodic Table, while a j 3 -ray 
change means the shifting of tfae element one piace to the , 
right. Thus a definite relation has heed proved to ewst 
between tbo* seijoeoce eff radio-active chihges and .the 
chemical character of the products. The acthor has sug- 
gested the word “isotopes” “ isotopic ” for all elements 
which occupy die same place in the Periodic Tabfc and 
are chemically noo-separable, and the monograph contains 
a diagram showing the three disiategratioa series arranged 
across dm Periodic Table, and the positions of the isotopic 
elements. The author coomders that it has been abun- 
dantly proved that chemical pcoperties alene, in the absence 
of .any Other evidence, are very insufficient criteria on whicb 
to judge the homogeneity of any material, and he regards 
the atomic weight of an element as a mean rather than a 
natural constant. The discussion of the nature of the 
end-products of the three series and their relation to 
ordinary lead is exceedingly interesting; and it is shown 
that chemical science has now actually discovered the 
way to approach the solution of the problem of the 
alchemist, for either the expulsion of one o-particte frora 
thallium, or one a- and one 3-partfcle-from mercury, would 
give a product which would be isotope with gold* The 
monograph is a highly important contribution to our know- 
ledge of the .chemistry of the radlo-elcnwnts, and should 
he carefully studied by all who are interested in modem 
remarohmf u'^'ihe'm^ie n of 4 Mv‘ 

the Nature of Bnxyme Action. By W. M* Bayliss, M.A. , 
r r 0 -Scm P,R.S> Third Edition. . London, New Y&k 
Bombay, and Calcutta: Longmans, Green, and Co* 

" W 4 * ^ y : 1 ^ - '' - 

Thr general properties or eitsyines and methods, ot pre- 
paring and investigating them are exhaustively discussed 
m this book, the thirds edition. of which has undergone 
extensive revision arid amplification. ; Some chapters, for 
m&Uuce those on Reversibility and ou the Combination 
between Enzyme and Substrate, and also the section m 
Axiti-enxyines, have been, almost entirely re-written, iand 
recent discoveries in these regions are fully described. 
Many important additions ha^e been made to the biblio- 
grapby which is a yaluatio feature of the monograph. 
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The Observer 3 1 Handbook Publiahedby fehn Authority of 
the Meiewologteal Committee. Annual Edition. 1913. 
This handbook will be found quite invaluable by those 
who ace interested in taking meteorological observations. 
It contains directions for the use of all the common types 
of instruments, and also dismisses non-instrnmental obser- 
vations, eying Illustrations of cloud forms and. tables of 
the Beaufort notation and international symbols. All the 
tables accessary for the conversion from British to Con- 
tinental units and vice versdatc incladed, with specimens 
of returns from normal cUmatologicai Stations. 


Die Industne der Cyanverbit 

the 


gen , f ‘ The Industry of 
By Dr* Hrmn.YT 


■V ;and Sohn, 

TBEdemand forcyanogen derivatives hasrisenenormously 
in rtcent yekrs, ited the wbrkrag op bf ; pxocesses for pre- 
patNgtfrBm oaa large scale, has ehgpgedtbe .attention of: 
mahysdentifrc men. This monograph gives* clearsura- 

S o! the development of the industry and its . present 
^ divfted Into three ps«ts* :T^ %stdeSte 
v^ tfiewiehtific aspects of the subject, and describes in 

i the fit the 

m of cyanogen compounds are discussed, in-, 
j methods based upon the utilisation of animal 
products and the products of distillation and methods in 
which the atmosphere is used as the source of: nitrogen. 
The economical aspects of the different processes are con- 
sidered, and statistics of cost, &c M are freely quoted. In 
third section on the analysis of cyanogen compounds 
the methods of testing the raw material and end-products 
which are adaptedfor technical purposes are fnily described. 


pyridine by ZrCl 4 (n lying between 2 and 4) shows 
that no compoiinds exist between ZrC) 4 2C3H5N and 
ZrCl 4 .4C 5 H 5 N. Water decomposes this product; setting 
free zirconium hydrate. The decomposition of 
ZrCl^C^N, which begins at the ordinary' temperature, 
takes place more rapidly at 50°, or in vacuo at 15 0 . The 
loss of weight ceases when the composition of the substance 
corresponds to ZrCl4.2C5H 5 N.' 

” '? " ■ ■ ■ '• ■ 

AtU della Reale Accadmia dei Lined* 

VoL xxiL pi.] , No. ir,, 1913. ; 

Preparation of Potassium Fluomanganite. — I, . ' 
BeHucci.— To prepare potassium fluomanganite finely ; 
powered potassium permanganate is warmed in hydro- 
fluoric acidcontaining potassium fluoride,andafter allowing 
to cool sulphuric ether is added drop by drop.;,- When all 
the permanganate has dissolved the whole is aUowedfd 
stand, when a copious yellow, precipitate forms and; may , 
be separated by decantation. The fluomanganite/inay/he 
•Bed byre-crystallisation from 40 per cent hydrofluoric 
itcid. • , „ ■' ; , 



chemical: 


NOTICES FROM 
SOURCES. 


FOREIGN 
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.,1 Rsndus Hehdomddres desSemces de l’ Academe 
desSdtncts. VoL clviii., No. 2 ,Januaryi 2 , 1914 . 
-'"li^&grpplubof Atsenic.—R. Goaban.-Tn order to 
dSc ermtn e the of . arsenic the auflibr mtro- 
dotccd freshly subtimed arwmic into a quarteftask' provided 
with a^kntg narrow neck and anu^rt gas. The 
closed end of a quartz tube, intended for the thermo- elecfric 
couple, was pushed dowa tb the bottom iff the: flask. 
Round the Upper half <& the nhek a lead coil was placed, 
and*- rapid current of;cm 4 w^ f wah passed through it. 
The flask urns tleaum& T :ajk fa? as half-way up die neck, 
teto dey saad in a graphite ^eefcle, and the 'whole *w 
heated mrify in a Koesaier gas-faraaee. v . The arsenic, 
vftpoors formed ah soon as the heating began drove oottfre 
fuatgas^ and . were ^ondewsOd Ju ifce- eootedjneidc, thfe 
forming an effect ttbpper. .. The thermometer row 
'WS% iSj^wbicSl j* appateBdy'the mel^^pffnt of 

tewipp 

wNbtl ' 

Pyridine.— Bi Chasvenm.^ Mattems 'free; alr ead y de- 
aisrfoed a compofihdof:strcmdnm cfclorideand pyridine of 
fariSMaZr^ Zirconium chloride is very soluble 

s^ciaiiaeu: aunll oni dor evaporation of the solution 
fan atic crystals are deposited. They have ah *pp«. 
tdahle teteta of dissociation at 'the ordinary r«|«tm«v 
*had often partially decompose when attempts 
isolate tfemh. The composition of the prod 
— ‘ add BrO^CsH^ 

l of the faat -of' fixation of a 


•/' MISCELLANEOUS, 

Royal Institution.—A General Meeting of the Members 
of tbe Royal Institution was held on the' and mat. ; Sir 
James Crichton Browne, Treasmer and Vice:Presidchtt iu 
the Chair. Sir James Key Caird, Bart., Dr. Thomas W , 
Dewar, Prof, Frederick G, Donnan, Dr, A. Hair, Mrs 
Eric Hambro, Mr. C» E. Hearson, Mr. J. Gregory Jones,, 
Mr. J. E. Kingsbury, Captain C. Motley Knight, Dr. 
Vincent- W. Low, Mrs. Fftnrose-ThackwelL and Prof. 
W* J ; Pope were elected Members. , - ; , ,V - 

Compounds of Monovalent Nickel. -I . Beliucci and 
R. Corelli .-^-When nickel cyanide of formula NiCy+Ka, 
containing divalent nickel, is reduced in alkaline aqueous 
solution by nascent hydrogen (using excess, of potassium 
amalgam},* mortor less inteosered coloration 1$ produced, 
owing to die forihatioa of the cyanidej. NiCyjKa, con- 
taining monovalent nickel . Thislatter is analogous to the 
coppdr Salt, CuQf^i Thd; K" 

not precipitated by the addition of ammonium solphide.*-? 
Aiti della Rede Accadmia dd Lintei^i& xdi, r tya. 10 . 
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MAGNETIC SUSCEPTIBILITIES OF -THE 
ELEMENTS. M; 

'■ \ By F. H, LORlNG; , / / _ ' \ ' 

The magnetic susceptibilitiesof the pare elementsjue of 
scientific interest, and since these arerarely given in a 



i$ here made to present the ^ata m ah biderly and possibly 
instructive form, A brief mention of tbfi r magnetic 
principles Involved will be given first. r - V V 

3 * 


_ T „ ^marotod the 

aaefiber ^ awtgneac ^fineaoT force, B, per anit crow- 
* ia /the iroo.for example (say, per square 
cmrimctre), divided try H,tbe number of magnetic Ijnes of 
ftfcfce ffori yrdiUd bede veloped in the same wit area of air, 
or empty space, the magnetising force bong the samein 
each c*wc; That is to *ay; a coil caning, a given current 
for, to be more precise; of given ampere tens) will pro- 
dope more magnetic lines of force in the Iron within it 
tbon in the air or empty apace when the iron is removed, 
and this ratio, v^wfipver : it may happen to be, Is termed 
Of comae, tests m rtooi\ <d this 
relation have l^n made ander suitable conditions which 
oeodnatbedetaUedhere. 

The permeability varies with the quality, state, history, 
Ac.^of the kon, as to whether it is soft, hard, &d. The 
magnetising force, H* coincides with the* magnetic lines 
prodacibfein tbe ah, or empty space, and these descriptive, 
terms are exchangeable, as space or air free from magnetic 


being taken as unity T In other words, the number of 
magnetic lines of force in free space or air numeticaUy 
represents the magnetising force. (The expression 41 mag- 
netic lines of force’* is supposed by soine toj have a 
physical meaning, as if the magnetism actually extended 
in thread-like lines. On the other hand, others regard this 
term as too descriptive, and they say that it should only be 
accepted as conventional, arid that no such Hue conception 
should be entertained* However, rite picturesque term is 
preferable, bntthe possibility ,or even probability, that it 
ls mensly a conventkmal device should be kept in mind.. If 
ia trim that rids conception implies dinette* and . the 
uumbeepf Erie* indicate strength^ that the expression is 
.qpsSe' ihOrder). ■ / 

. J&jlu, ^1.) t^ese . variables may he 

'atira&p * ■ ' Tmstable it copied from ** C. .<&■ S; System of 
■■OwtSiv ffiprvpi 148, by j. D. Everett^ thS figures being 
based upon the measurements of Ewmgand Bid well on 
iron, which may be taken as fairly characteristic . 

In this table the term * is given, whieb is the magnetic 
susceptibility, Iron, , cobalt, and .nickel have a high 
susceptibility which passes through a Wide range of 
magnitude ras compared with all other elements 4 {see 
Table II,},' k befog particularly , variable tn^ highly 
magnetic (ferromagnetic^ metals, such as. iron. The 
susceptibility is also a ratio, like the permeability, being 
the ratio of the intensity of the induced magnetism (I) to 
riie magnetising force (H) ; the relation may be expressed’ 
'thttsr-. : *'/.■' ' \/- ' . - ■■ " , 

, *• I/H (2). 


. « There are some rare elements which have not been thoroughly 
fefgjstigatea in the pure state (see below}/ -ti 


1 Table I. - , 

, H. ' t \ , B. *' ■#£.-> * ' 

Magnetising Magnetisa- Susceptibility.' Induction. Permeability. 


force. 


turn. 


0-3 

3 

xo , 

■■ 4* 

128 

1*4 

32 

/23 

4*3 

- 299 

2-2 

X17 

53 

, 1460 

670. 

3*5 

574 

X64: 

7230 

2670 

4*9 

917 

1 87 

X1540 

2350 

*•1 

X07S 

X61 

X3520 

2020 

10*2 

**73 

: 115 

14840/ 

*450 

22-3 

*349 

5 ^ 

X57io 

705 


78-0 

208*0 


*33 7, 
*45* 
^530 


*7 

Ip - 


16900 
. 1850a 
19800 ' 


215 

;,/3 *;'■ 


- ; 34500-10 ' ^ ~i66a/ri/> y , /: ' 45360 1*9 '' 


. The term I al first glfofoe jMmms imriecesfi^ry, as it is * 
.already seen that the magnetising force (H) gives rise to 
so many fines pet sqaare em. (B) in the metalpr substance, 
according |o its permeability ()u). Ey a somewhat artificial 
procedure,, the induction B may, however, be divided into 
twotfora porients, on* being the magnetic lines of force dne 
to tbe magnetising force H, as produced in empty space or 
air, and the other due to the magnetic lines of force which 
are induced or called into existence, or influenced, sa to 
speak, by^ the peculiarity of the substance acted upon by the 
magnetising force ; whether, for example, it be petra , 
magnetic like iron, or diamagnetic like bismuth ; therefore, 
cafong the intensity of magnetisation dee to, or induced 
through, the agency of the substance , 1 , and the tinea 
of magnetic force that would, be produced in air or empty 
space H, which becomes the magnetising force, the fol- 
lowing equation represents rise union of these two factors;—* 

; ' . *'_■ 4 tT-kH ^ "• . (3)* - 

(This equation is truly algebraic, since it holds good if the - 
signs change ; see below. The q-r term, or multiplier, 
arises from the oM conception of 4xlirie8 emanating from 
a sphere of unit radius ( «uriit pole), and appears in these 
calculations of tbe magnetic circuit). 

It is therefore apparent that if the substances exercise 
variable positive aim negative modifying lofidences, the 
magnetic susceptibility of any partlcufar substance may be 
defined , by tbe ratio of H to 1 , as shown by Equation 2, 
and this ratio, moreover, may be positive or negative, 
according to the inherent nature or characteristic of the 
material: (sec Tables IL and IIL) 

, Having established the fundamental relations, ’it is 
obvious. that different formulae maybe constructed thus:— 
It was shown that — T 

: * ■' * ' 
and by definition of *,— 

. ; I mttBLi 

hence—. ; ^ ^ . , 

whilst— *' " ■ ^ ; V 1 ; 'V-'. .■ '■>, 

/ ^-v.' 11 ■■ ' * V Mi 1 ' * 

therefore—^' . ’ \ ■ 

- //*■'/*«■ 4 »-i f x J '* 

and'— , " ' h 

h^^l r ‘ 

- Z 1 .; : - 4» : 

which are ail well-known expressions (see Ewing, 
“Magnetic Induction in Iron and other Metals^ 3rd 
Edition, 1910, pp. ra and i8), : . , . - 

While the permeability of air ts taken as i. and its 
susceptibility as zero, when studying tbe permeahility and 
susceptibility of highly magnetic substances such as iron, 
cobalt, &c M air, as a matter of : fact, is very feebly 
magnetic, and for an absolute comparison (or correction) 
a vacuum may be taken, which is absolute unity in one 
case and sbsofute zero in rite other! The following values 
by volume (k 9 x io«) maybe of interest hi this connection : — 



112 


Magnetic Susceptibilities of the Elements . 


Chemical News 
March 13* 1914 


He ‘ f ' , • • * * .» 

Co, *« >-* • • « *•’ 

N't ' , • • 1 • • 1 _ * « i 

, Ojj . » » . • ■ • * 

Mn % .. .. 

JPfi •• •• *•-,#*, • * 

Ct • t* . #•’-*•# *« * •' 
Ti .* .v 

RbV.. .. .. .. 

/ -,V* .. 

j-V.* ,• ; ; : ; . . % ; 

„ , Bt »'■ ' ,* « 1 * ■ „• « 

Ta ■ .*7 •• **./ • * * * 

Be *4 • * ■ . » • . * . 

7 A1 ,»* /»* •* 

Mg (cryst.) 

Na .. 

L - ■" '■ r y K’ > ' '•y • "¥■<• * * 

• 5 '"if ;* 

Oft ' 1 V ’ll* r" • #, 

* .‘'Mo"’*.' »• 'V; 

7 $n i,. 

Si (see Table III*).. •> 
N 2 (atmospheric pressure) 


Table II ;— Paramagnetic Elements, 

Positive susceptibilities for unit mass, given in 
icfixk m values; being the susceptibility, 

which may be calculated by multiplying 
these values by to - 0. 

+31,170,000 (4) wrought iron. 

+ 1,842,000 {$} cast cobalt. . 

+2,003,000 (c) annealed nickel rod. 

+436 at -259° (solid) 

+ 20 „ iooo° (+xx at x8°) 

+5*8 n 18 0 (+2 at xioo 8 ) 

+4** »* iioo 0 (+37 at x8°) 

+3*5 w iioo° t+3 f i at x8°) 

+**9 » 1150° (+x*xat x8°J 

, f , r . +t -8 „ ixoo° (+1*5 at 18°) 

7: +**3 « 18 0 

"Wr > *8° (+07 at xooq* 3 ) 

. - - +0-93 „ t8 0 (+o*8 at SooF) 

. ; ' +P'79 » I5*~ - 

+0-65 „ x8° (+0*5 at iooo?) 

+**57 »» 20 0 (+0-55 at 18°) 

+0*51 „ *8* 

+o«4P ’ , x$— *x8o° 

! ■, * ■ +0*38 .. •* < 1 \ ■' ' r - 1 ■- , ^ 

u , +0*33 „ ; 18—1x00° 

+Q*3 X ioo? (+o*i5 at xS°) 

\ +0-3 n 400° (+o*x8at x8°) 

. . ' »' > +0‘94'„ s 18— XIOO 0 , "« ■ 
l - " ‘V ;+0*04 „ *8° , : 

» ,18-^240° 

u +0*01 „ i6° (cryst.) (St. MeyerJ 


Corresponding values for unit, 
volume, icPxk v , 


+324 at -182 0 
+5° to +60 

+ 13 

+ 2^ to +29 
+ 17 to +1-9 


+ 4*9 


+o *35 

+o*oox at x6° r 

i *»*** 0 ' 

greater susceptibilities 
racketed values show 


. Explanatory &aU< 

(not stogie atoms). Values marked a, M ate jfeurly characteristic/ and bbow tfae ’enorrou*. 
of these elementary substances unto conditions of practically the highest susceptibility. The 
lower values for the temperatures (°C.) specified. ... 


Table HI. — Diamagnetic Etemsntu ' 



Negative snsceptibilitiea for onit masa, given in io^ x * w values; , 
pm hehsfil the susceptibility, which put be cakulated by ; 

multiplying these values by ^ ’” 6 * v 7 , ' v 


Corresponding values for uni t . 
, volume, io6xA r \ 
A «s atmospheric pressure. 


at t8*+xooo^ . s , ; ’ ,, : ' 1 

n 18 0 (Honda). (See Table II.V 
n *^ 330 °: 

^ i8{-o*ioat8$o°} 

18—1060° 

n iw 1 (^0*13 at 700°) 

» x8— 250° ■' # 1, 

„ 1100° (-0*19 at 18 0 ) 

„ r8— 200° /, ’ 

» jS° .. ■; 

% 

» i8° (— 0-3 at 1150°) 

„ 18—300° - 

n^m ■ 7 

„ iioa 0 (-071 at 1 8°) 

,i8? 

* i&° , . , 

>»t8° (- 0, °4 « 273— 405°) 

„ i8° (-1-5 at 1150°} 


Qufocke. 


■ —0:002 at tf? (A)', .. 7 • V!^' *' 

+0*008* at i6° (AJ» - 0*005 f at xs° (A) f 

" r - ^ 

— o*66 to -0*80 f > -7 ; 7 ^ r " 

t'+tri +0*8+^/' " ■ ' .*■ ,, , '7 , * '•' ' 1 * 

*rb' 7 ° *0 ' K 

;v- ^ \^' 4 V 

—2*6atX9° 

. -r y ai x^® - , \ n ' r 

-0*50 {red seleninm)(- x»3 melted) 

-^2*x aid 7 r6 (-0*6 at x8°) 

-t^at 19°/ 

—077 to -0*9 


- r$ at melting-point 

-^6 to -3*8 

-xdat -182° (-14 at 15 0 ) 

-82118^ 

'* . f 


' / 1n .8 enB 4 At Explanatory Note fidcw TaWo IL » PP liM4o thto taWe. In both tables, do temperatures are 

Sfe “ s ^L^ t a ” MMa that no appreciabla variation feom laboratory tempwatnres occoned. The^lSsted^ 
8* m Table II*, are principally me highest ones given in the Landolt-B ftr «« # ' ; " «/>*•» " 
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Constitution of Hydrates i. 


i -3 


■ H*at atmoa. pressure W —0*005, at 40 atmos. « 0*000 

Ne in „ '.'■+OWX,' « W « + 0*04 

, Oa >9 . w ‘ 4*0*1,29, ,9 ,, " +6*2 

Air » „ » +0*032, „ „ -* +13 

Temperature in each case except first one, 16 0 C. {see 
Table III-)* Water at 20° C, «* -0*75. 

Referring to Table IIL, it will be seen that no element 
' has been discovered which has a negative susceptibility 
sufficiently high to make the permeability (4x6 41} nega- 
tive- A paramagnetic substance has a permeability greater 
than r, and a positive susceptibility. A diamagnetic sab* 
stancebas a permeability less than unity or empty space, 
and a negative susceptibility* , No known substance is 
more than slightly diamagnetic, bismnth having* — ~ 

* volume susceptibility of —r6 x Jo^® ? and a 
permeability only slightly below i, nan?ety, o? 

' \ Tables IL and IIL are .seteqcplarwfatyV J ^ 

accept a, &, and e f are taken 

Physical Tablesj* igra ; p. 1241. While a selection in 
each case of practically the highest valne ^ven^ ^ in the 
. Landolt- B&rnsteia table is .» made, higher, ^values? are 
at ; ibiamne : ~;-cai8e«<^ 1 wiotfor.,' - ictihoam ' conditions Of 
mu ^wcty^bflity; 0 Practically all the mass values 

* 'of the wddymagnetic elements' are those by Honda, the 
fieidstrengtfc being 103 kilogans*. The usual ferromagnetic 

, measonmaenmarehy votaw*, bat since the specific gravity of 
a ^»*ance is the weight of a twit volume of the Snbstance 
compared* the susceptibilities may be converted into mass 
valves by dividmg the volume values *#by the density of 
the element —km* The suffixes are not always used, as 
it is understood from the context which magnitude is 
: Intended. The volume values in the tables may not be 
cxa^ctly coovfirtiWe mto . the mass values given, as the 
figures relate to distinct experiments of tenconducbedby 



IliClCUl C*{fCI HtlBHmg, > , t . , 1 v •' ' ’ , ' t t ‘ 

Recent work byK. Hide {Ann. Pkynk. t 19x3, xH. f 
829—853) points tohigher valuesfor manganese and 
, chromiom than shown in Table IL, especially under 
altered physical conditions, the former element having a 
J snsceptibility k « $8*3X 10-®, the field strength being 
> jopo lines per square centimetre. At a lower field strength 
^ a higher value is probable* Powdered manganese sab* 
jected to a field of double this strength gave k m 66*5 x 10 r®. 
^{coarsest powder) to 156 x to-® (finest powder). Chromium 
*m a compact or massive state with a field strength of 
1000 lines per square centimetre gave *»3g*3X 10- 6 , and 
f n a powdered state with a field strength two times greater 
gave *9-33*4 to 65*4x10-**® for coarse and fine powders 
respectively. ■* 1 

, / (To be continued). 


; CONSTiTtfTlON OF HYDRATES. 

, ■»;; V 'flPwnt fyny V ' 

y; S 

llAS* papers on the behaviour and properties of salts 
containing water of hydration have appeared in various 

jonmais, bet no explanation of the way in which the water 

is com bfcfad 'in the molecale has yet, so iar as the author 
is Swam* been generally accepted* The following theory, 
depending cm the varialxlity of valence, seems to be' con- 
sistent with the facts ; — ■ , 

Coptic salphate is usually taken, to, illustrate the dif- 
ferent hydrates which a salt may form- / It forms three 
hydrates, via; ; the mono-, tri-, and pentahydrates 
CoSO 4 ^iCaS 04 -Ha 0 ^=^<^SO 4 * 3 Ha 0 =?^CuSO 4 . 5 HaO 
The water in this monohydrate is strikingly different 
: from the other four molecnles of water, inasmuch as it is 
set fiee at a temperature of not much below 200®. This 
'fact tends to show that tins molecule of H *0 is an entirety 
different function from the other four. 


Of the remaining four molecules they are combined in 
two different ways ; two of the molecules of water are . 
combined similarly; the other two are also combined 
similarly, but in such a manner that they are more strongly 
attached than the other two. If these four molecules 
were all . combined in the same manner the formation Of 
CUSO4.3H2O would doubtless be impossible, for all the 
four molecules, would be liberated together, thus : — 

OaSO/ ^CuSOt HaO CaSO.-sHiO; 

or else they could be set free individually, and a series of 
hydrates containing five, four, three, two, and one mole 1 ' 
coles of water respectively would be .formed* - As hydrates 
of puS 0 4 containing two or four molecules of water are r 
unknown, the molect iles musl be connected as explained 
’above.'''''— ;i*' '< ,<J r * >•' 

Two constiiutional formulse have been suggested bytbe 
.Writer, 'yik.'i-r-!:" ./A'-v •.** : X\\: 

\ ;* '/ H* ' H*' ” /' 

\\ \ ' - - ■ \ :0 iQ :> D^-0 


and- 


Ha H a 


Ha Ha j 




• d — -o / 


S >Cn : / 
s • \ 


OH 
9 4 o* 
\>H 


, H* Hz ‘ I.,: - ' 

: The dotted lme in each case dividing anion from cation. 

In (1) the anion is extremely complex: There are other 
objections to this formula which will he gone Into more 
thoroughly in a future communication. ? . 

Formula (2) shows the anion and cation more, evenly 
balanced. It might be objected to on the grounds that the 
existence of tetrayalent copper is somewhat doubtful. 
The writer does not think this objection can hold, because 
the greater number of the elements are known to form 
compounds in which their valency varies by multiples of 
two. Some elements form compounds fa which their ; 
valency differs by only one. , 

If the second formula illustrates the constitution of 
cupric sulphate pentahydrate we should be able to obtain 
compounds possessing the constitution — 
tCuW*.Ry}S 0 4 .H*q, 
where Wx represents number of molecules of unsubstituted 
0 ff* groups, Ry the number of groups substituted by R, 
and ;r+y«4. Compounds of this constitution may be 
readily prepared in the laboratory ; the best known is prob- 
ably tetramroinecupric sulphate, [Co(N H 3)4 ]S 0 4 . H^O, or — 

; H s '"Hs j _ ‘ J 

H 3 , Ha f : 

. Fast II. of this article will deal with the chemical 
behaviour of hydrates, viewed from the. standpoint of the 
theory outlined above. 

n, gent Carden*, Ealhig, Lomdoa. W. f 


Literary Intelligence.— Messrs. J. and A. Churchill 
have much pleasure in announcing the two fallowing new 
works : — ** Molecular Physics,” by J. A^ C rowdier, M.A. f 
Demonstrator in Physics, Cavendish Laboratory, Cam- 
bridge ; with 29 illuEtrations. “ The Synthetic Use of the 
Metals, in Organic Chemistry,” by A, J. Hale, B.Sc.» 
Demonstrator, *City and Guilds of London Institute, 
Technical College, Finsbury. 




: > V AUTOMATIC GAS GENERATOR. 

By ROBERT W, CURTIS. , 

The; form of generator shown in the cat may be put 
together in. a few minutes from ordinary materials at hand 
in any laboratory, and has a number of advantages, as 
will appear! 

• A small size may be made up as follows r^-The bottle A 
Is a 16 ox. salt mouth, b 12 oz., and the block c 4$ in. 
-high The tubes E arid f must fit the stopper so as to be 
gas right and yet allow sliding the stopper. Size No. 4 
glass tubing maybe used for £ in order to permit easypas- 
; 'sage bf Jhnnd through it* The outlet e- is provided with a 
' ^ass stopcock, or a pmchcock could be used on the rubber 
^■Ujbo4«aSoB#V'^i , - C/; ;,** /;■ . - : x ; 

, the apparatus the stopper Js pushedup on 

j the times E and F, wbicb are held” in place white pieces;bf 
1 broken/r^ restsiaht , xp^uriar ;(*g;, r firebrick) is 

^::;drop^ : ' in td the . level of" H, evenly distributed -by 
shaking*/ Upon this is put a layer of theinaterialfor 1 
generating the gas* , The stopper istben pushed down into 
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removed easily from b. The whole apparatus can be 
thoroughly rinsed but through f and £ without disturbing 
any adjustments* There is no possibility of leakage of the 
liquid reagent; The arrangement is so simple, portable, 
and easily set up that a, number may be constructed as 
needed.' .. 1 

If a three-necked Woulfe bottle were substituted for a 
the central neckmould be dosed by the stopper carrying, 
the outlet g. The removal/ of this stopper would render 
easier the replenishing of the solid reagent* 

The dimensions could be varied to meet different require* 
ments ; as increasing the height of , c to! obtain greater 
pressure, or the size of a to give greater reservoir capacity, . 
or the diameter Of B to increasethesupply of liquid reagent 
'Without much increase' of pressure. ^ , ■,* ,* y j v , y ; ; v,' ^ . 
College of tee City bfitew York; / f A v y ’’ V" r \P- Z ■' ■ 
-V.\V 






place, the outlet bpeOed, and dilute acid or other reagent, 
..sufficient to rise above », |s added through ,F. s When the. 
*' stopcock Fs closed the 1 syphon - e becomes operative, and 
the apparatus is thereafter auomatic, ' 

A difficu&y with many automatic generaiors is their 
‘running down 1 ’ by continuous alight action when not in 
use, as night, due to a small leakage of gas.; This is 
effectually prevented by Hiring the bottle A t thus Amoving 
a hum dipping in the iiquia id b, and placing A Where any 
dripfrom e may fall into a sink or beaker. To start up it 
./is only necessary to replace a, and introduce enough of the 
liquid through F to fill e, , " v ' "• ' r - ,, ■- * 

, Ttt the syphon is M lost ” at any time it is but the matter 
of a moment to re fill E similarly. If the admission thus 
of a little air rato the gas Is objectionable, a separatory 
. funnel may bo used instead of f. - *. k J 

y The reagent in .passing back and forth through sis 
; mind with the spent' liquor. Fresh reagent 

ymr U aided at any time \toough f or in b, and waste 


; J,,; _■ THE 'SCIENTIFIC t 1 WEEK* 

(From Our Own Paris Correspondent), M " / ;; ' j 

TheMineralogical Constitution of the Shetland . 

1 // , - C'' /" - . ■■ , Isles. - ,, ■ 

M, E. Gourdon, geologist of the French Antarctic 
Exhibition (the Charcot Mission), has studied the geological 
constitution of the Shetland Islands*. Deception Isle 
affects the curious form of an almost perfect ring pf land ; 
the narrow passage by which the little inland sea com. ., 
municates with the ocean measures barely 200 metres of 
navigable width* ,It da an immense crater invaded by the ■ 

sea. In the island that is entirely volcanic, the glacier 
phenomenon is to be found side by side with tbevolcanie 
phenomenon; fumaroles of 90° are tO. be found even in 
the midst Of fields of snow ; layers of ice alternate with the 
layers of ashes* The isfand is formed of yellow tufas, in 
the midst of which crop out oozings formed bv trachytes, 
ondesites, andiabradorites. Large blpcks of hasalt are . 
also, to-be met with. ■//:;, , r> y, y yy 

/ y TheMammoth of' the Museum:^ , /" 

The mamrnoth found four years ago inthe Liakowsky . 
^he^ /; .. “■/ 

Count of Stenbock Fermor to the Pari& Natuta! History ; 
Museum, has just been naturalised*- fts/st^te nf; pre- * 
servation is absolately remarkabte* M; Edtnond Perrier, 
Rector of the b^ 

M. Gautretet about thte. pTob<^idiafi tbat lived several ' 
centuries ago;. The niuVcular fibres are, jatrophiated^btit- 
tbe, conjunctive frame stil! subsists. Jft. GaUtretethasbeen 
able to discover, in the interior of tbe vems, blood that has \ 
naturally undergone great modifications, but it has kept its 
essential elements, - - -V*\ . 

/ 4 ; ; . Pure' Metals. T< . 

A very important progress in the preparation of refrac- ; 
tory metal8 of very great pureness has just been made in 
the laboratories of “the ; Iastitete of Applied Chemistry. 
Prof. Albin Halier has; in fac^ presented a paper of a young 
and clever chemist, M. Maurice Billy, who has. found a 
verv. interesting general method- This method is very 
simple* Up till. now refractory metals were prepared by/ / 
reducing their chlorides by hydrogen or by sodium. The 
high temperature required when hydrogen is employed, apd 
the great difficulty of employing sodium without oxidation, ' 
have always been the cause of the impurities introduced into , , 
the metal* Thus, to prepare the most refractory metal, ~ 
titanium, the method- adopted was that of Patterson and - : C 
Nilsen, which consists; in heating to a dark rpd, liquid" 
chloride of titanium in presence of /sodium, in a steel; / 
bomb screwed down tight.- The reaction is extremely 
violent ; the metal te almost pure, but contains traces of 
iron* lii view of bhtainihg metalsperfectly free from iron,; ; 
silicium, and oxygen, M. Maurice Billy has made hydride : r/ 





&SEaftort'Kfeya, 

: J ; Jfi&kyhXgi4 
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react on chloride of titanium or of vanadium at 
' about 400°. All the inconveniences of high temperatures 
and violent reactions are avoided. The operations can be 
made in appar atus of fusible glass, and the reaction takes 
place m a vessel of melted sea-salt. The quantities vary 
according io the way the operation is performed. M. BUly 
has obtained as much as $0 per cent of rigorously pare 
metal, compared with the quantity of sodium employed. 
The pureness obtained is such that the titanium does not 
contain i/ro.oooth of a mgrm. of iron. Prof. Haller 
remarks that it may already be considered that the reduc- 
tion of metallic chlorides by hydride of sodium constitutes 
a general method for the preparation of ph*e metals, such 
as pbyrico-chemtstty requires to-day. ^ A : _ 

- The Eqngast . 1 elephonic' I 

- The longest Baropeaa itdephjhie 1 mea dO' h|i ^erceed^ 
140& 10 x500 kilometres. The telephonic circuit Of Paris- 


*, Qrmige Free ‘Siate'i\ 
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only 1456 kilbrahtresC In, America the length of 3206 } 
kilometres has been attained with pupimsed .wires of 4 
1 * — 53 ie electric; tranamlss^ can"' 

, , , 1 di%mHy ov« grestterdistaneei. 

jtbjocki tb bel avoided in telephony at ‘.a 
rthel^»ario& of the voice caused * by 'the' is-' 

T .... ,/?df.^>WBpaa- of semnd on the one 

l ^^S 3 SK'A’ 5 S 5 SSJS:“ 

eo^neer , M. Dnunoux, has joBt 
studied die cendtitoto of agtod transmtawon/ * In order to 
have ah excellent result it would be necessary to space the 
spools of Ptfp&L inserted in the circuit from the twelfth or 
fourteenth, of die wave-length ; that is to say, about 
jo kdohietrea. A nAmeri cao company proposes, by 

Hew Yoft^ytS^boe wh 

S ah Francisco- The distance tobe covered is about 
ydpo klksmetres.^- The circuit will be constituted with 
'cdi^ woCS: : af''44 milhmetres in diameter, and supplied 
with Popm’s coils or spoola, which which will be placed art 
intervals, of 14 kilometres. As on account of the difference 
of time between Newport and SabFrantisco toe circuit 
will be utilised only for a short time,: the price will befixed 
at a relatively high rate for the exchange of communica- 
tions. * These rates will reach prices unknown in Europe, 
and in all probability will vary from So to too francs for 
three minutes* conversation. 
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i&rac&m o/Ligkt by Spheres of Smalt ketotic* 
Jndek? By Lad Rayleigh, 6, !&, F.R.S. ’ 1 > 

j JSotoftaa 

Agents : t Mscusssm of the Comtiiution af Sulf\urk<^ 
ether Poly bask Acids, odd of the Nttid**: M Adds. 
XXXII. The Influence- at Sulphanates on ike Hydrolytic \ 
Acthity of Snlphomc ActdsfaCmtribntion to the Discus - 3 
seen on df Influence of Neutral Salts .* By Prof* H*E. 
Armstrong, F.R.S., and Prof. F. P. Worley*, ^ ; 

" * Morfh&logjiM Studies of Beaten* Derivntiues. V. 
The Correlation of Crystalline form with Molecular 
Structures a Verification 10/ ikeBarlow-Pops Conception 
of « Vatency+vohmeJ ” ByFrof. H* , % AkMSTRpNQ, 
F.R.S., R. T.Colgatb, B.Sc., and B, H. Rood, B.Sc. ^ 


u Magnetic Properties of Iron when Shielded from the 
Earth's Magnetism? By Prof* Ernest Wilson. : 

When iron is subjected to a considerable magnetising 
force, a. species of polarisation is , produced which has the 
effect of reducing the permeability and increasing, the dis- 
sipation of energy due to magnetic hysteresis for given 
values of the magnetic induction.; The residual effects' 
can be removed by careful demagnetisation or annealing. 
It was thought by analogy that the earths magnetic force 
would also nave a polarising influence upon exposed iron, 
and this is the subject of the present paper. An effort has, 
been made to remove the residual effects of the earth’s 
magnetism by placing the specimen, which is of ring form, 
in a magneticshield, and carefully demagnetising it. ,■ The 
magnetic properties of the material were then examined in ^ 
the usual manner vrith a ballistic gsdvanometer,%and a 
comparison made with those obtained from the exposed or 
unshielded specimen. It has heCh found that^he perine- 
abiK^r ■, of freshly d«ss#netisisf j iitrid^iielittci iron, r «kre? 
spooding to a given value nf the magnetic induction, is 
considerably larger than in the case of the unshielded 
,specfes«m«- In Stallery the ratio of the permeabilitieB has 
a marinaum bC^ r 7^ wiwm Jhe magnetic indBction ls %jz. 
The permeability rises to a maximum of 59^0, and: onb 
would anticipate a. codmmably larger initial bmmeability 
than is generally supposed. The permeability has been 
examiatri after varying periods of rest when the specimen 
is in a carefnlly demagnetised condition, and it is shown 
that Its values gradually decrease ae the duration of rest 
hKxease8. Farther experiments are contemplated to dis- 
cover if dlls diminution is due to imperfect shielding, or if . 
the iron; when . perfectly; shielded, ; would diminish its 
permeability by ratermolecnlar action. , The dissipation of 
energy due to magnetic hysteresis is examined when the 
magnetic induction has values as tow as 0-68. ; It is found 
that the shape of the beys suffers a marked change, 
becoming parallel straight lines when toe smallBst mag- .. 
netxsing forces are employed. It is well known that' 
the Steinm^x Ioder tends to Increase as toe lower forces 
are Approached. Ttfc experiments indicate dart the Index 
tends to again diminish both m shielded and unshielded 
Iron.. 1 \ . 

. M Occurrence of Osone in : the Upper Atmosphere? By 

J. N. Frino, D^Sc^ ■!'“'' ’ v’ 

This investigation was concerned with the estimation of 
ozone io the atmosphere at altitudes ranging up to 
to kilometres, and toe distinction of this gas from other 
substances, such as the peroxides Of hydrogen and nitrogen, 
which show very similar chemical reactions, . A metood 
was devised which enabled these measurement to be made 
under, conditions which prevaU. in the atmosphere. ; ; ,‘ ( ; . 

The chemical reagent used for this pnrpose enabled 
approximately quantitative results to be obtained when 
used in light apparatus which were attached fo free 
balloons, and gave toe fafowing results:'— 

, Thal ia, the Alps, at an altitade of aroo metres, the mean 
concentration of ozone is about parts by volume in 
* rmHionof ahr r and at an altitude of 3660 pmtres about 

ill' <« UnVfiuftiAkjJlkTii ' e u r f ’ J '-V 1 » . 


In tois countiy the ewon rpmntity % 

level and an alritudecf^ ^ to Kfometres was about 2 parts 
by volume in > tailHon- , , No. traps of Cither : hydrogen 
peroxide or nitrogen perdride .could be detected in these 
.Cases,' , . ' . l '' .. v ■ ' -/r ' 1 

y Measurements made in the laboratory on: toe action of 
ultra-violet light on ah showed that & AfinKe^ equilibrium : 
amount of ozone ts„ obtained, aad that this value ixtexeases 
with fall in temperature, but decreases rapidly with Jail m 
pressure.’ , ; j *, / A . - J( *" - y? '■*< ‘ 

The formation of hydrogen peroxide of nitrogen peroxide 
by nlua-yiolet light radiation could not be detected. 

U A Meteoric Iron from Winburg* Orange Free State? 
ByW. A;i , 
la this paper some account ts given of the structure, and 
mechanical and magnetic properties of the Winburg 


lafi Production of High Vacua by means 0/ Finely Divided Copper 


meteorite, which is stated to have fallen in iSSi. It 
appears to be composed of large crystals of ferrite with 
veins mid crystals of an iron nickel alloy- The total 
amount of nickel is not more than 3 per cent- Flakes of 
the alloy can readily be separated from the ferrite, owing 
to its insolubility in dilute acid. Very fine crystals of alloy 
are found enclosed in the ferrite crystals. The material 
will Stand a stress of nearly 10 tons per square inch before 
yielding oecurs, and in the elastic limit Young’s modulus 
ft nearly the. same , as that for pure irons- By submitting 
a piece of the metal to a pressure of 7000 lbs. dead load, 

“ slip * bands were developed, which showed evidence of 
twinning having been setup. The magnetic properties are 
very similar to those of Swedish iron, but for moderate 
field strengths the sQsceptibifityia decidedlygreater, and 
|or ypty^odg finite som __ 

Ekcinficafa* produce* duringike Raising of aCloud 
By W* A/D. Rudoe. r ; 1 ; - 

; During the raising of acloud ofdasta considerable 
amount of electrification, occurs; . Insulated conductors 
held ft a stream of dust become charged, to a potential 
of some hundreds of volta. The dust particles seem to be 
cbiitfgdd' <ky frtcfiob amongst themselves, some with pasi- 
five, others wfthue^tiift, electricity. Tta pioudis raised 
by blowing air' through a wash-bottle containing finely 
ffivided material, the air accompanying the xloud becomes 
strongly chargttl, and this charge persists, in the air for 
some dine. The sign ofthe charge carried by the air 
depends upon the nature of the material* Mercury sul 
, phtde,8and f motybdic acid, and « acidic H bodies in general 
give negative electricity, whilst coal, flour, red- lead, 
alkaloids, and “basic w bodies give positive electricity; A 
very sman anioQnt of dust* ior l 9 grms. per cc. will give 
rise to quite strong charges. The fiber the material the 
stronger and more persistent ft file charge. J \ , 

. H Electrical Ignition of 'Gaseous Mixtures” By Prof. 
W. M. THORNTON. ~ > 

This is an experimental examination of the mechanism 
afignitionof gaseous mixtures by electrical sparks. It is 
found that there are two distinct types of curves con* 
nesting percentage of gas in air, and the least current 
which, when broken, causes ignition by the break-spark. 
In one* characteristic of continuous currents, the current 
required is proportional to the percentage of gas present ; 
in the other, of alternatingcurrent type, it is a quadratic 
faoction of the percentage; having a minimum, at the mi*r\ 
tore giving combustion, midway between CO and COa* 
In the paraffin series the minimum continuous current is 
the same for all the gases* hut with alternating current 
the gases with more complex molecules require, larger 
igniting currents. , The slope of the due type and the 
minimum current of the other are both proportional to the 
number of atoms in a molecule of combustible gas, more 
nearly to the hydrogen atoms. It is inferred 4 from the 
observations that ignition by continuous current ; break- 
sparks ft largely ftnic or electrons* but- that that bv 
alternating currents is more nearly a simple thermal 
process; The gases examined were hydrogen, carbon 
disulphide, benzene* alcohol, and the paraffin series up to 
pentane. 

CHEMICAL; SOCIETY. < 

Ontinary Meeting, February xg. igi^. **' 

FrOf. W. B. Fubx?», LL*D. V F.R.S., President, 
in the Chair. 

The President referred to the loss sustained by the 
Society through the death of Gustavos Anthony Abrraes 
(Gibraltar), Charles Cunningham Connor (Belfast); r abd 
Arthur Ellson Davies (Edinburgh) . 

: Certificate* Were read for the first time in favour of 
Mwss.. Arthur Baxter, B.Sc,, 360, York Road, Camden 
Cooithard- B.Se ?? Ph.D*, 9 » Portland 


Avenue, Stamford Hill, N. ; Robinson Percy Foulds, 
M. Sc., Stanley Villa, Colne; Arthur Bertram Hobson, 
M.Sc., r 13, Westy Lane, Latchford, Warrington ; James 
Riddick Partington, B.Sc., The University, Manchester ; 
Walter Ryley Pratt,; B.Sc.* 1 7, Bloomsbury Square, W.C. ; 
Walter William Reeve, B.Sc., 4, Gowlett Road, East 
Dulwich, S.E. ; Herbert Corner Reynard, B.Sc., West 
Ewell, Epsom. 

Certificates have been authorised by the Council for 
presentation, to ballot under By-law 1.(3} in favour of 
Messrs. Clifford Girdlestdne Gill, Cawnpore Sugar Works, 
Ltd., Cawnpore, India; Yusuf Ismail Mu 11a, Alembic, 
Laboratory, Club RoaA Mandalay -Shore, Burma. 

The President announced that the following changes > 
in the Offices and Council were proposed by the Cqunci! 

Vice-Presidents to Retire— T>i. G, T. Beilb^anA^Prof* 
W. Jackson Pope. \ *- •'* , J' 

Ordinary Members at Council to Retired Sir Boveyton 
Redwood, Bart., Mr, W. JR. Bousfield, Prof. H. Makati 
(deceased). Prof. F. G. Donnan. / , 1 

As President— .Prof, W. H. Perkin- . 1 • / ,'Jt 

As Vice* Presidents who have tilled the Office of President r 
— Prof. H. E. Armstrong, Prof. A. Crum Brown, Sir 
William Crookes, Sir James Dewar, Prof. H, B. Dixon, 
Prof. Percy F. Frankland, Dr. A. G. Vernon Harcourt, 
Prof. R.MeldoIa, Dr. H. Muller, Prof. W, Odljng, Sir 
.William Ramsay, Prof* J. Emerson Reynolds, the Right 
Hon. Sir Henry E, Roscoe, Sir Edward Thorpe, and Sir 
William A. Tilden. - 

As Treasurer — Dr. Alexander Scott. 

As Hon. Secretaries — Dr. Samuel Smiles and Prof. J.C. 
Philip. ' , 

As Foreign Secretary— -Vroi. Arthur W. Crossley. : 

As Vice-Presidents— Pcot H. Brereton Baker, Prof. P. 
p, # Bedson, Dr. Horace T; Brown, Mr. 0 . T. Heycocfc,; 
Prof. E. J. Mills, and Prof. G.T* Morgan. . s ' 

As .New Ordinary Members of Council — The Ear! of. 
Berkeley, Dr. R. H. A* Plimmer, Dr. G. Senter, Prof, J. 
M., Thomson*, ' ’ i . v* 

Dr. Samuel Rideal, Prof ; J. J . Dobbie. and Sir Alexander 
Pedler were elected Auditors to audit the Society’s 
Accounts.; - J 1 /\ , * 

Messrs. G. Fowles and H. Rogerson were elected 
Scrutators, and a ballot for. the election of Fellows was 
held. The following were : subsequently declared duly 
elected ; — Ethelbert William Blair, B.Sc. ; Albert Frederick 
Calvert ; Sydney George Clifford ; Lionel Cohen ; Bcbari 
Ldl Das Sydney Edward Davehfmrt ; Thoftaa Alexander 
Davidson ; Thomas Eynon Davies, B.Sc* ; Richard.Charles 
Denington Charles George Fernie, B.Sc. ; George; Ingle 
Finch; Reginald Furness^ M.Sc.; John Garth ; Ivan 
Richard Gibbs, B .A,; James Stanley Hale; Theophilus 
Harper ; Eric Russell Harrap; Oswald Ryle Horwood, 
M.A., M.R.C.S., L;R.C.P.; Manappadam Ramaswami, 
Viswanatha Iyer ; Dan Ivor James, M.A., B.Sc. ; Gopal 
Balkrishn Kolfaatker, M.A. ; Alfred John Leigh; B.Sc. ; 
Frederic William Leighton Alex.; Williamson McLaren ; 

' Archibald Macpberson ; Fredk. Arthur Makin $ Thomas 
Morris ; Raymond William Nichols^ William Julian 
Odium, B.A. ; Rowland Ernest Oldroyd ; Frederick Alfred 
Pickworth; william Henry Pick, B.Sc. ; Conley Hunter 
Riley ; William Pawson Robson* BA.* Ph.D. ; Chandra 
Bhusan Roy, M.A; Joseph de Carle Smith (junior), B.Sc.; 
Charles Alfred Stamp ; Horace Gilbert Stone, B. Sc. ; Harold. 
Edwin Temple; Eustace Ebenezer Turner, B.Sc. ; Robert 
James Wright, M.A* , 

, Of the following papers those marked * were read s— , 

; ^48. , “ The Production of ffigh Vacua by Means of 
Finely Dimded Coffer.” By Thomas Ralph Merton. 

It has been found, that the vapour pressures of gases 
absorbed by finely divided copper are so low that the ab- 
sorption of gases by this substance maybe used for tjhe 
production of high vacua. 
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JE *stk* H. B. Baker was able to confirm Mr. Merton’s 
'emtltft. as. in some work he had done with Prof. Strutt, a 
tube of copper gauze which had been left with a pressure 
of 1—2 mm. of nitrogen over night was found next morning 
to resist the passage of a very powerful electric discharge. 
He thought that the method would be of great importance 
in dealing with small traces of gases. 

Dr. Lowry suggested that the power of absorbing gases 
was perhaps a function of the amorphous, as contrasted 
with the crystalline, form of copper. This was in agree- 
ment with the fact that this power was lost on heating, to 
‘ 250°, a temperature that was practically identical with the 
annealing-temperature of hard-drawn copper wire; further, 
that repeated beating at lower temperatures produces the 
\wme, effect. / 

*49;' a Hydroaromatic Ketones, Part HI/ x-isdPro^yf c , 
pyt\ohexan-3-orte* By Arthur William Crossley and 
-Walter Ryley Pratt. '</' , \ * 

i4$QPropylcyc\oktx<M-3'We (II .Jhas been prepar edfrom 
i-wopropyldihydroresorem (I.) by a series of reactions 
ipdicatedby the foUcwmgiqrmulaB:— - , >/ 


QH-Ci&r 

H<*C C 0 
CH 


HaC^.CH 

CK , y CO 
CH 


ch-CjH,; - : CH'C,H, 

H.C, CHa . - HaC /^CHa 

BaC CH*OHV StflL/C 
X Ba : CH, 

-HI. ' ■ - II. 


I CO 


, It botls at 208°, gives a iemitarbazone melting at 187°, and 
a liquid oxime* the btnxoyl derivative of which melts at 

9 I-T- 92 ®. L ' 1 r , '■> ' ; j , 

t-imProbylcyciohexm ^ol (III.) is a viscid liquid, hailing 
At ii4°/?8 mm-, and possessing a' characteristic pungent 
, odour. The o-nitvobenxoyl derivative crystallises in small 
White prisms, melting at 47—48°. Both .the alcohol and 
the ketone give 3-isopropyladipic acid oh oxidation with 
potassium permanganate. 

It is intended to make the ketone the starting-point in 
the synthesis of certain meta-terpene derivatives, as it 
has been found possible , by. varying the original conditions 
(Trans,, 1902, Ixxxi., 676) to improve the yield of iso- 
.. propyldihydroresorcin so. that it may now be obtained in 
about 70 per cent of the theoretical amount. - 

* TheSfitHfgpf Silver. " By Herbert Brereton 

7 ’’ -.V’ 1 '\. 1 - v ' # - 

; yim amount of oxygen absorbed by melted silver is so 
l&gAthet fcseems difficult to explain pn tfrt hypothesis of 
* A meresqlufiondf such a gas in such, a liquid. It seemed 
conceivable that there might be formed an oxide of silver 
wh ich was stable at high temperatures, but decomposed on 
allowing the temperature to fall; a case analogous to the 
well-known behaviour of anUcon trichloride. An attempt 
has b^in made to apply a test for the presence in the 
molten metal of an oxide of silver, tt is found that if 
silver oxide is dropped into melted boron txioxide silver 
borate is formed, although the temperature is much above 
", the decomposition point of the stiver oxide. Accordingly f 
some highly' purified silver , was melted in a stream of 
Oxygen, a part only of the surface of the metal being 
covered with boron trioxide. , This procedure was rendered 
easy by the convexity of the surface of the liquid metal, a 
ring of the: trioxide surrounding, the exposed surface. In 
these circumstances silver borate is formed in large quan- 
tity, If, however, the metal *S covered entirely, even by 


a thin film of the tnoxide, no silver borate *s produced- 
It cannot be claimed that an absolute proof of the ea- 

IstMPft nf »n mii!n hf siltipr ttae nVtIatn «4 Iwrane* 

there is the possibility of the reaction of three substances 
together, no two of which will otherwise unite. It seemed 
worth while, however, to put the experiments 011 record. 

*51. u The Rate of Transformation of Ammonium Cyan ate 
in Absolute Alcohol,” By John David McBeath Ross. 

The experiments of Walker and Kay (Trans,, 1897, lxxi , 
489) on the velocity of the transformation of ammonium 
cyanaieinto carbamide in aqueous alcohol haye been, ex- 
tended to solutions containing more than 90 per cent of 
alcohol. On the assumption that the action primarily takes 

Found that the acceleration previously ofesetnred continues 
up; to alcohol, of 99*94 per cent by volume, the increase in 
the speed of the transformarion bcing most hoticeahle iw 
solutions containing a large percentage of alcohol, The 
same coucluaionshold good When the' aetjbn^ considered 
to he 1 , primarily due to the non ionised ammonium cyanate, 
although in this case the change in the velocity- coefficient 
is smaller than bn tht other assumption. - (1 , 

h’ Jr' 'v ■* /■* ;-,r ; D^USSIGK. 11 
. J Dr. Setter referred to the contention oi E- E.Waflker 
(Free; Roy. Soc, t 1912, A* Ixxxvii, , 539) that m determining 
the influence of alcohol on the rate of decomposition of. 
carbamide in aqueous solution, Use solutions should hot be 
made up to a definite volume, but the ratio of Carbamide 
to water should be kept constant and varying proportions 
of alcohol added. Apart from die objections urged by the. 
author of the present paper, the, latter method of making 
Up solutions was open to criticism , on kinetic grounds. 
Comparing two solutions in which the ratio carbamide : 
water was the same»but one of Which contained alcohol in 
addition, the total volume of the latter was considerably 
greater, and therefore the number of collisions between 
the reacting molecules or ions, and consequently the rate 
of reaction differed in . the two* cases on spacial grounds, 
apart altogether, from other effects- For; this reason the 
usual method of making up to a constant volume, although 
not free from objection, would appear to afford a much 
truer representation of the effect of alcohol on the reaction 
than the metlmd advocated by E. E. Walker. ' . * 

$2. u Condensations of Cyanohydrins. Past II. The 
Condensation of Chloralcyanohydrin with Chloral Hydrate 
at id with Bromal Hydrate” By Horace Leslie 
CrowthEr, Hamilton McCombie, and Thomas Harold 
Reads. , , - ■ - 1 “ . . / ; 

The compound described by Wallach ( (Annalen, 1S74, 
clxXiiiH 297) and Cecb (Ber,, 1876, ix., ioao) as being 
formed by the action of potassium cyanide on excess, of 
chloral hydrate has been shown by the authors to have the 
constitution (I.). In this reaction it is produced by the 
condensation of normal chloralcyanobydrin (which is firBt 
formed) with 2 molecules, of chloral hydrate. This con- 
densation has been shown to take place in the presence of 
potassium hydroxide. Further, using the same condensing 
medium, the authors have been able to condense chloral- 
cyanobydrra ? with bromal hydrate with the ; production of 
compound II. : — ‘ 

XH(CCy • CO-NH 

V. 0< NcH(CCl3)^-0-iH-CCI 3 

. / I. 

^CH{CCl 3 )*Ca* NH ; . . 

°ScH{CBr 3 )- 0 - 4 H*CBfi 

f - ;■ . " • . ; XI. \;;; ' • ■ 

It has been decided to cail the parent seven-membered 
ring (III.) 1 13 : $-dioxazseptan,$6 that (I.) is called S-keto- 
2:4; 6 iri{irichloromeihyiyx * 3: 5 -dioxassebtm. 

The dioxazseptan derivatives give rise, to monoacyl 
derivatives, in which the acyl group is attached- to the 
nitrogen atom. The benzoyl derivatives when treated 


Catalytic Activity oj Adds in Etkyl-alcohohc Solutions. 


with hydrochloric acid,. In glacial acetic acid, ate decom- 
, pqsed,ohe chloral (or bromal) residue is eliminated from 
the molecule, and there results, in the case of the benzoyl 
derivative of (I,), , frtrichloro - Q^tnchloro^a! -hydroxy > 
etkoxy)propionobenzamide{lV.) 


/} ' , 5 


, yCHtCClsJ-CO-NHBz 
V^H(CCl 3 )-OH 



a comp- — — 0 - g '- 

is ^precipitated unchanged on the addition of 

* ■ * acids. 7 Ait analogous .cc 

l benzoyl derivative Of ,H* - ^ . - . j. 

An other interesting change which is undergone by the 
‘ benzoyl derivatives is brought about by the action of dilute 
hydroxide. In this case x mnlecnh* of hvdrosen 


if /, yCH-CO — — — NBz ' * 

0O& [v>: : ; ; ■ ; t / /, \ 

•CC1 3 


t 

rNqCC^O-CH- 
' VI. 


’'XCGI 3 )-kH 

: V. , . \ ,. . . 

^CH - -G O -— Bit _/■- - ^ 

' '• _ ; . ■ ,' 0 / v 1 •’ i / :. . ;■ v" 

I- M3Hicci s y-0'C'CCi3 . ;r . 

_/:• r - vm y'. 

C3, “TA# Sysfo* i JSlM, Ether— Water— Potassium 
Joddi— Mercuric Iodide. PaitlL Solutions Saturate# with 
Respect to Solid Phases in the Four-component System,” By 
I AX.FRBI* CHAm.ES D0NNlNGHAM. % > 

; , The equilibria are represented by means of a tetrahedron, 
l «of which a diagrammatic projection; was shown. Satura- 
tion surfaces exist for the solid phases : potassium; iodide, 

; potassiummercuri iodide, potassium tnercuri-iodide hydrate 
(KHg^HiO), and mercuric iodide,. The surfaces are 
divided by bmodal curves into homogeneous and hetero- 
geneous areas, on which liquid mixtnres/ineqaiUbrium 
. with the solid phase,existasohe or twolayers respectively. 

In the case of potassium Iodide and' potassium mercuri- 
iodide, the homogeneous portions of the saturation surfaces 
are en^rUly separamd, by-;a f heterogeneous area. This 
corresponds with the fact that in contact with either of 
•• these phases# water and ether axe only miscible to a. very 
limited extent. ; : \ " / 1 

In the case of potas&iura mercuri-iodide hydrate and 
rpercaric iodide, therMtmatiqri surfaces are divided info 

f The lotnogeneon^ portions thus^&rraerf extend almost 
; across the tetrahedron, corresponding with the fact that 
in contact with these phases water add ether can become 
rateable 1 st ahiiQ^'tdl'^ortifjaw. ' 

54 * *TJu Connection between th* ifalectnc Constant 
md the SolvenlPomerof aLipuid ” . ByWn,UAM Ernest 
Stephen TimHE^ and toLLVN Goi^aayu Bissett^, ... 

B . In a series of investigations on the f actors affecting the 
solubility ofelectrolytegi Wdden{Zeit. Bhyss Chem. % 
xgo6, jv., 683} drew the coodnsion that/ a parallelism 
exists between dielectric constant and solvent power, and 
later (Zeit. Phys. CA*m.» rgo8, bn.,633} formulated ~£n 
expression, tjVft * constant, applicable to tetraethyl- 
juaunonitim acid tetrapropylammoniunr iodides dissolved 
lot a number of solvents, s representing the dielectric con- 
' mant of the solvent, and ^ the molecular percentage soln- 
■bi&yaftbesolute. "-..s. 


It was now shown that this expression is not generally 
valid, and does not apply to the solubility daia of Peddle 
and Turner {Trans., 1913, ciii.V 1202) or of Tnmer and 
Bissett {Trans., 1913, cni.,1904), and qh investigation with 
additional solvents it does not apply, as Walden considered 
it did, to tetrapropylammonium iodide. An attempt to 
find another equation was unsuccessful, and it was pointed 
out that the order of solvent action is iii many cases not 
the order in which the dielectric Constants run. Solvent 
action depends both on the nature of. the, solhte and on , 
that of the solvent. 

It was further shown that the solvent actibn of a number 
of liquids on ^-nitrobenzyl chloride and trimethylamine, 
as measured by Halban (Zeit* Pkysi Ckstn.i 1913^ bexsdv., 


Viscosttits of mix* 

Cpnta&nfcg FormahtifaV 

and WiirLiAM Erne8t Ste>hen Toe^E*^ // ^ , : -r. V'\ 

The viscosities of mixfcures bf fonnamide with water,: 
methyl and ethyl alcohols, formic, acetic, ; ptopibnlci apd . 
^-Butyric acids have been determined at temperatures of 
25 0 and 40°, From the results Of the investigation it was 
Concluded that (i) Formamide and the lower alcohols 
give viscosity curves differing little from the straight liner 
but as the aeries is ascended, the calculated and observed 
viscosities difter by a value which is at first negative and 
later becomes positive, until, with isuamyl alcohol, a curve 
is obtained which contains a maximum, point. The ex- 1 
perhnental vadues in the last case were drawn from those 
of Drucker and Kassel! {Zeit. Phys . Ckem., igil, lxxvi., 

3 fi 7)« " r ’ . ^ 

2. Fonnamide and the aliphatic acids give viscosity 
curves resembling in general character those obtained with 
aqueous solutions of these acids, there being no maximum 
point with formic acid, although the calculated values are 
less than the observed. In the other cases, maximum 
points were obtained on the curve. , 

3. Maximum points on viscosity curves are not- always 

due to "the formation of compounds 1 , and that, in cqnse- 
quence, viscosity measurements do not form a trustworthy 
method of testing for,, the formation of compounds in 
solution. % v /*' , ' ’ 

\ 4. With a , series of associated similarly constituted 
liquids^ each mixed with a common associated liquid, the , 
observed viscosity departs more and more from ’ the ealeu- 
lated value as the molecular weight increases in the series. . 

56. w The Conversion ofd-Glucosamini into dr Mannose.*- * 
By James Colqijhoun Irvine and Alexander Hynd. 

A detailed account of an investigation, the results of 
which have already been communicated in the form of a 
preliminary note ^Froc 4 X913, xxix., 30$}. 

57. /The Catalytic- Activity of Adds in Ethyl-alcoholic 

Solutions* By Harry Medforth Dawson and Frank 
P oWis*--., '/ ' , ; *■ ’ ‘ ‘ ■ ■> ^ *“ ‘ , 

: Measnrements of the rate of -isomeric changeofacetone „ 
under thecataly tiCcinfidencq of acids have heehmade'm^/ i 
ethyl-alcoholic solution. ; From similar experiments in . 
aqueous solution {Trans., 1915, dii., 2135) it was previous^ 
found that the catalytic effect of the acid can he repre- 
sented as "the sum of effects produced by the fOnised and 
non-ionised acids. The data for alcoholic solutions also ; 
indicate that the ^ hydrogen ion w is nofc the only active 
component, but that the non-ionised acid! is also possessed 

of considerable catalytic powers 

If was Shown that the observations aqueous solution ; 
afford no information as to the real nature of the ionic 
catalyst, but that some light is thrown on this question by . 
a comparison of the phenomena of catalysis in water and * 
alcohpL If a cbmparison is made between aqueous add f 
: alcoholic solutions of acids according to their electrical ' , 
conductivity, in which the acids are ionised to abouf the 
same extent, it Is fohnii that the speed of the cateftfsed re^- ! , 
action in aicohol is many hundred times greater than in 



; wafer. This is explain ed by the assumption that the active 
ionic catalyst is tneftee hydrogen ion which is present in 
very small concentration in aqueous solutions of acids, But 
in relatively much greater concentration in alcoholic solu- 
tion, The retarding influence of small quantities of water 
on the velocity of this and other reactions in alcoholic 
solution is in agreement with this hypothesis, 

. 58, “ Heats of Evaporation ; Association in Liquids- and 
Mixtures of Liquids,” - By Jambs Riddick Partington, 

, The equation of Bakker tot the latent heat of evapora- 
tion of a liquid, which is deduced from the characteristic 
. equation of van der Waals, gives results in poor agreement 
with experiment. It was shown that the characteristic 
equation of 0 . Berthelot leads to an equation giving results 
In much closer agreement with the experimental numbers* 
Theeqoation is:— , ^ ' ; S' j V\> " >\ \ V ^ ’* ! ' 

;« 1 ; 64 , fmXi >>/; 

where \ Is the molecularbeat of -evaporation .Mitfe-tr^ 1 ; 
TYrvi is the molecular volume Of the liquid T* are: 
the critical pressure and temperature, and R is the gaa- 


:^ ; .v 

Mad&tgy ftbruw 

Prof. Sir J. J. Thomson, O.M., F.R.S., President, 
in the Chair. * ‘ \' s 


T*» President opened the meeting bycalHng upon Prof. 
G. Caret FosTE*, who gave a shortbiography of Prof. 
Frederick Guthrie, to whom the Physical Society of 
London owed its initiation. Guthriewas bom «n 1833 
- and died in $886, Like many others who had, attained to 
, diminction in Physics, be bwn as a chemist. He was 
practically the sole founder of the Society, which held its 
urst meeting in the spring of 1874 in his own lecture theatre 
' ' in the Royal School of Mines in Exhibition Road. He 
; usually wore a grave and solemn appearance, which made 
him look much older than he really Was, But those who 
knew him were aware of the warm kindliness and the fund 
, of twinkling humour which lay beneath* 

Sir Oliver Lodge said that his only claim to address 
" them on this occasion was that he had been a student of 
Prof. Guthrie and also of Prof, Carey Easter. To. the 
students Guthrie appeared a portentous senior, and be (the 
speaker) used to regard him as nearer eighty* five years of 
age than fifty. He thought it most appropriate that the 
Society should have maturated this series of lectures 
to commemorate its connection with Prof, Guthrie. 

The PrBsident, in Introducing Prof. R. W. Wood, of 
: jdtos ilr^kina.Utnver^ty^^ Baltimore; as the first Guthrie 
? • jkoctofe** referred to his unrivalled akfil as An experimenter; 
01^ rxwrcf atuialed the Society on having obtained his 

i ^* : rV r- * 

. :Prof. -R* WSWqqp ibsa delivered the first Guthrie 
v Lecture on "Radiation of Gas MoUcuUs Excited by Light,” 

‘ /The ermssion and absorption of light by molecules and 
the allied phenomenon of dispersion have Judos to rim con 
caption at something within the atom winch is capable of 
responding to light waves :fet tOOcfa the same way a$ a 
tuning-fork itoponds.to sound waves ,of the samefcequtacy 
\ oa its own/andinany mathematical treatments have been 
. built up which explain more or less perfectly many of the 
'phenomena in question. These still leave us very much in 
riie dark as to what is going on. Helmholtr explained 
absorption by introducing a frictional term into his equa- 
tions of motion for the 1 atom, and though this led at once 
to an expression which represented anomalous dispersion, 
M left us ignorant of how the energy absorbed by the 
molecules was transformed" to heat, dr how the mean 


velocity of the molecules was increased by the excitation . , 
of vibrations within them. Planck avoided this difficulty 
by considering that the energy abstracted From the Beam 
of light is re-emitted, though at the time tiae only experi- 
mental evidence was to be found in selective reflection, 
which occurs only in liquids and solids. ' 

What becomes of the absorbed energy in the case of a 
gas? This was what he had been asking himself for 
many years. While he did not require a working model 
of the atom, he could not, however, be satisfied by an , 
equation in which absorption was represented by a fac- 
tional term or selective reflection predicted by the ocnrrence 
of an imaginary quantity. 

The problem of the constitution of rite atom is one 
which must be approached .front many side*, as it Js im- 
probable that * any single mode of ; attack wifi reveal r rim , 
merer. 'The spectroscd^ alone basproved itself powerless, ' ' 
one great dtfficu&y ^eingtiaatmafi known methods’ of 
mmiwng: sp^uav'^m^goCf jthn<w)bqiO-or nothing/?''* 

a host of vibrations simultaneously in opexation withm the 0 
atom, and resulted in a complex of Jines which were diifi- , 
cult to Inf erprek, * ’,, r \ .Itv? 'J • ,/} *\ : ■. V.' \ i: ' .* \ ■ ' 

T His line of attack hadbeen |o .Bptaintahi the ; molecules in 
as calm and tranquil a state as possible, by keepibg them 
cool, add then tot excite them to radiation by the applica- 
lion of an alternating electromagnetic field of a definite 
frequency— -usually called monochromatic light. That 
this method has in some degree simplified mutters was „ 
proved by the fact that sodium vapour could be made' to 
emit only one of the 0 lines instead of the Usual two. J 

The conditions necessary to stimulate radiation in this 
way \aried considerably with the nature ofthe element " , 
Studied. He would begin, however, with the simplest 
case, that of a vapour which exhibits a single absorption 
line and emits radiations similar in every respect to the 
exciting radiations when stimulated by light of frequency 
equal to that of the absorption line. This condition 
was perfectly fulfilled by the vapour of mercury, which has 
an absorptive fine at >**3536 in the ultra-violet. 

If a beam of monochromatic light of this wave-length 
wah focussed at the centieof an exhausted quarts bulb 
containing a drop of mercury at atmospheric, temperature, 
it was found that the light was powerfully scattered by the 
vapour, photographs of the bulb made with a quarts Jens 
showing the cone of rays much as if the bulb were filled 
with smoke. The scattered light is invariably much more . 
homogeneous thkn the incident beam, in which the 41 fine w 
has a finite width, whereas the scattered light corresponds 
only with the centre of this line. The rest gets through 
the vapour unaffected. With the, light thus scattered— the 
Resonance Radiation — a photograph was made of a quarts 
bulb containing a minute drop of mercury at room tem- 
perature. The bulb appeared as if filled with ink owing 
to the opacity of the vapour for the rays. 

^ These phenomena, visible only to the camera, ’can be 
visually reproduced Jn the case of sodium .vapour excited 
fay the light from a sodiura flame. If tbe density of the : 
vapour is increased by warming Jt, the, distance which the 
Jight can penetrateinto the balb is diminished, ahd evmt- . 
taally the resohance radiation is afi emitfed from t re^on 
so close to the surface that it appears as a bright yellow 
patch on the inner surface of the glass* 

If this patch is now used as a lamp, and focussed by a 
concave mkror on the surface of tbe same .globe (or 
another in which the vapour is of sufficient density to give 
the patch effect) so as to fall partly on a surface Whitened 
by deposited magnesia and partly on rim enclosed vapour, 
the brightness ofthe two contiguous patches thus formed 
is practically equal. 

This ptoves that, und« theme conditions^ at compara- 
tively low densities, irm absorption does not exist, the 
light abstracted from the incident beam being re-emitted H 
as tight of the same wave-length but ih alt directions. 

The factor of true absorption makes itself manifest as - 
soon as we admit air or seme other foreign gas. Even if 



I JO 

the pressure is only a millimetre or two the effect is very 
marked. 

Another point which can be brought out by this method 
of attack is whether or not the mechanisms whose vibra- 
tion frequencies correspond to the various lines in a 
spectrum are independent of each other or, are inter- 
connected. 

Ah ingenious method was described whereby a beam of 
considerable intensity, consisting however oi only D x or 
Da Hght, could be obtained, and if the sodium vapour ex- 
cited by either of these was examined spectroscopically the 
emitted light contained only that one of the lines which 
was used to excite it. This shows that the D z and D 2 
mechanisms are quite independent. In other cases,, 
however, vapours excited by light of anyone line of their 
spectrum gave our a resonance spectrum of that line and 
one, v or more others showing that some groups of 
medbamsms were inter-dependent and could hot be excited 
separately* , •* . ' > v . 

. Stimulation by Waves Of very Short Wave-length . — 
Experiments were then described in which air.nitrogen, 
&c«, had been Caused id emit ultra-violet light when ex- 
posed to the action of radiation of wave-length less than 
the r Sdmnianh rays, the smallest waves hitherto known. , 
Schumann taySwere completely absorbed by quarto, but 
would pass through a considerable thickness of ff norite, 
but the rays' to which be referred could be reduced in 
intensity by g$ per cent by a plate of fluorite r mm. thick. 
Nitrogen was more actively stimulated than air by these 
ray b, as oxygen seemed to have a destructive effect oh the 
phenomena. Thus iodine vapour, if mixed with nitrogen, 
emitted a green light under the action of the rays, while 
remaining darkif mixed with oxygen. 

He urged the necessity of ah exact mathematical treat- 
ment of the phenomenon of a molecule of vapour re* 

: emitting radiation which it has abstracted from an incident , 
beam* true absorption being absent. 

At the conclusion of the lecture a number of interesting 
experiments illustrative of the subject pf the lecture were 
Shown. These included the resonance radiation pf sodium 
stimulated by D light, ‘ of Jpdine vapour stimulated by the 
light from a quartz mercury lamp, and of toe .author’s 
method of extinguishing one of the D lines from the -light 
from a sodium flame. 

SOCIETY OF PUBLIC ANALYSTS AND OTHER 
ANALYTICAL CHEMISTS. 

. Ordinary Meeting, March 4, 1914. 

Mr. A. Ch aston Chajpman, President, in toe Chairs 

Messrs, Howland Holliday EUis and Armand de Waels 
were elected Members of the Society. - _ , . = 1 

Certificates were read for the first time in favour of 
Messrs. Lauehlan Henry Dyke Acland, 55, Comeragh 
Road, West Kensington, W. ; Frederic Herbert Lees, 
31, Summerhill Road, Hartford, Kent; William Henry 
Woodcock, Felbrigg Road, Goodmayes, Essex ; 
Walter Alan Gibbings, P.O. Box Sannomiya 174, Kobe, 
Japan; 

Certificates were read for the second time in favour of 
Messrs. /Robert Bickerstaffe, Thomas Henry Byrom, 
Sydney George Clifford, Donald Richard Frazer, and 
John McLaren. - 

The following papers were read:— 

"Composition and Analysis of Compound Liquorice 
Ponder* By Albert E.Parxes and Frederick Major. 

. The authors suggest- a method of chemical examination 
of compound liquorice powder whereby an idea may be 
obtain ed pf the quality of each ingredient. Results ob- 
tained by this method from a number of commercial 
samples and standard samples made up from ingredients 
pf known purity are given; .. 


Chemical News, 

* March 25, 1914 

“ Composition of the Saline Matter Adhering to certain, 
Wei Salted Skins* By M. C. Lams. 

Large numbers of goat skins, primarily intended for toe 
manufacture of glace kid, are exported from India, which 
are “ cured ’’ with a natural salt earth applied to the flesh 
side. An analysis of the adhering saline matter shows that 
this consists primarily of sodium sulphate, and contains 
only comparatively Braall traces of common salt. , 1 

u Determination of Carbon Monoxide in Air.* By FI S. 
SlNNATT and B. J. VRAMKR. 

A method for the determination of carbon monoxide in 
air is described which depends upon the oxidation of the 
gas by means of iodine pentoxide; the carbon, dioxide 
produced is' collected in an evacuated vessel, the flow of 
the gas being controlled by an apparatus descnbed by 
Sinnatt {Analyst , igi2, xxxvii.,12). The carbon dioxide 
present in the resulting gas is esnmated by Pettenkofm’s 
process In a similar manner to that used in air analysis, / ! 

“ Standardisation of Dried Carica Papaydyuit*>ihe 
Active Principal o* Papain.* By F. T. ShelLey. 

The method of standardisation is a slight modification 
of Sorensen’s method of measuring the amino acids fortoed 
in an alkaline solution of pure casein. After a digestion 
Of four hours in an incubator at 37° using phenol- 
phthalein as an indicator, 0*04 grm. should produce ammo- 
acids equivalent to at least x cc. of N/5 alkali. 


. INSTITUTE OF CHEMISTRY. 

At a meeting of toe Institute of Chemistry held at King’s 
College, London, on Thursday, February 26, 1914, Prof. 
R. Meldola, President, in toe Chair, Mr- William 
Macnab delivered the first of two lectures on^ Explosives * 
He said that since toe discovery of gunpowder. In. the 
thirteenth century, man. had always been trying to make 
explosives $0 work for him either for miKtary or engineering 
purposes. ■ t ‘ \ / . . " ■; ; 

Whatever opinions might be held as to toe , use of 
explosives lit war; toerecould be ho difference of opinion 
as to the benefits reaped from the use of industrial 
explosives, which/had lightened and expedited the work of 
the engineer and miner to an enormous extent. '. s , 
Remarkably little alteration bad been; made in, the com- 
position of gunpowder, which was the explosivein practical 
use until about forty years ago, when cocoa or brown 
prismatic powder "was produced to meet the requirements 
of toe larger guns which were being made, - V ; „ ’ ' 

The discovery of guncotton had led to great hopes of more 
efficient explosives for guns and blasting being available, 
but there were so many serious' accidents and it was so 
unreliable in its behaviour that for a number of years littlc 
progress was made. Abel first made guncotton,, a really 
serviceable explosive* by devising the process for treating 
it in a paper pulping machine, which reduced the fibres of 
the guncotton to a very fine state of division, which enabled 
toe acid to be thoroughly washed out and a sufficiently 
stable material produced. 

, When Nobel began to make nitro-gfyeerin as a blasting 
explosive, a new era commenced; his skill and inventive- 
ness rapidly overcame the dangers and drawbacks which 
first surrounded its manufacture and use, and it had now 
become the main constituent of toe blasting explosives 
most widely used. * • 

To Vieiue belonged the credit of making toe first 
reliable smokeless powder for guns, by thoroughly geiatining 
nitro cellulose, aha Nobel succeeded in taming the two 
violent explosives, nitroglycerin and nitro-cellulose, by 
geiatining them together, add producing a safe and powers 
ful propellant. These two powders were toe starting-point 
for all the smokeless powders subsequently produced. 

, The various types of other explosives were described, 
including the combinations of ammonium nitrate with 
aromatic nitro-compounds, &c., and tha$e containing 
chlorates and perchlorates. 9: 


Explosives. 
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MAGNETIC, SUSCEPTIBILITIES OF TNE 

,'" f ’ - , elements: 

‘■; l ;, - \ By F. H, LDRING^ '/ - ' ^ ■ 

• S , '• it . *■ (Concluded from p. i3# v \\ t - l ; 

^>>;pRpfi v iwjNfi.. giybs some interesting exaini>le^ ^Soft 
> . j^nQealed VTOUgbtrir on, before ^hardening hysUetdring, 

’ ' has 'gvimaai^to'sasce^ibifi^i « $4$:$ after>;kfiretfa bfng t \ 


’ magnetic relations here considered, but, before submitting 
N t? \A f Q j t^ ese io * study, an explanation of, the table will be given. , 
1 1 C* VV o ; j The rows of numbers, A and B, represent the successive . 
‘ r rfl 1 ellipses which carry or ; intersect the elements (atomic, 

. weights) as shown, the elements occurring in more or less . 
regular groups. The acid -forming elements are arranged 
; • ■ " 1 * - • ; } uppermost, and those belonging particularly to rows a, b> 

t, and g, M h, t, j, The base-forming and peroxide-forming 


- ' (non acid-forming) elements are, for the most part, arranged 
undermost, being represented in rows d, *, and *, L * 
Manganese having marked extreme properties is dually . 
placed as shown, a gap being available. 

There appears tp he no peroxide of gold, but the po8itioa 
Of ijris element isjustifiedby that given to silver,inasmach- 
a« there is some tendency fdr;J the '* elements occupying “ 
simiUr but aruformiy di4>lheed piacestq have Some!';' 
common or allied characteristics, as instanced by bromine ' H 
rind;' iodine; ; j A^ Iew coniSecting Unfes^are; inserted to : J ' 


& case abont. 650, Tiicke ; rod Mhealed ’ characterise this J relatioosbipv ; MoWsT ;unghta be-‘ad^d;'-/> 
MS a; maximum permeability of about 35o, B being aboat f bat it will beseenthai this method of association: leaves 
2300, but in this case the specimen, was under compres- lmuch to be desired- „ ',4 ^ \ ,r 7 

:^siqO -Pif -|| «»«=-■*— 
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Table IV. 
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Notts, 


• / Indium in a field below about 7 kilogaass I 700 D lines per square centimetre) was found to have a posiiivt m%- 
ceptibiUty, whdst above 7 kilogauss the sasceptibility became ntgatim. The mauumuiO sasceptibUity given on 
either side of the zero was of the order Of o-iox io-” 6 . Iron may have been present as an impurity, however, 
v v The susceptibility of tin at temperatures throughout a considerable range below 233 ® C. is positive* whilst at 
higher temperatures, from 250 ® upwards, the susceptibility is negative, being about 10 ^ 6 . The positive 

susceptibility is of the same order, and both are constant for a range of varying temperatures on eacb side of the 
sharp descent through zero, t.e.> from these temperatures given, in either direction. The field strength =* 10*5 kilo-' 
gauss, a strength, employed by Honda for many measorements under conditions of varying temperature. 

Fluorine, gallium, andEtrontiumare possiblydiamagnetic. Caesium and barium probably are; close to zero. 


. „ 1500;; ' Similarly, curt cobalt under a certain compression- 
? - ;Uh»m., ; h»d\ i pecmeahility of 260, B being about 3750 ; 1 
wShbtri c^ipciirioir stress & « 200, * the' induction 01)- 

V'.y 

' '-1^010 ^pW'Sbdiea > iin.''afoni^'wci^it r^Utons'ifiide^ 
pmhuUt iHtif the magoetic properties of the demerits can 
be brought irito sy&tematic relfttiQnsbip^ and to this end I 
V shah have to refer m some of my early papers desetihing 
in eUiptical method ^or system of treatment published in 


the G«ewicsll Nawa (1909, xeix, X4S and 24k). , v . . ' 
V The table shown or» ^. 241 may, in some rejects, he 
improved by introducing a fresh curve, arid making a slight 
re-arrangemerrt as here shown by Table lV. ' . 

Tri keep snch an arrangement of values (elements), m 
harmony with another method, that of the; quaternian 
. series whidi I have developed, or with the values of these' 
series (scc Chemical News, 1913, cviri., pp. 95; x88, 247! 
; , and 305), some slight transpositions of a few erf the elements 
* (atomic weights) wire rendered necessary. There is much 
uncertainty m these relations, however 
, Nevertheless, Table IV. may be utilised to bring out the 


but they may be regarded as belonging tri, or ste 


tetter & wit 


down from, the places 'indicated' by thv. .v«w* »».««»»».», 

of course, a change m atomic weight. Beryllium and 
nitrogen ate irregular m thesystem. T'herelative positions 
of afew eiemeritslike 0^<rfcarbori arid: pxy gen tiriqr be 
reversed. J ' ’ ,' r • y ' - 

:In the' dispoBition dfthe elements in. Table IV . it will be 
seed that there is a pronounced tendency of the hard or 
h^gh melting-point elements to ' alternate with those 
having a low melting- point and of a soft character.' For 
e*ample;— *; J 


P ^ soft > 

V > hard 
. Br ,m soft (liquid) 
Mn w bard, &c. 


C =«» soft (graphite) 
. 'So =» hard . 
M ;; -.soft',. 

Mo * hard, &c. 


or, again, 


P * 'm soft 
Li *» hard 
» soft 
,V '» hard, &c, 



Detection of Traces of Copper. 


Chemical News 
March 20, 1914 


0r^ regarding the- elements' as metallic and non- metallic • 
m character, these properties are seen to alternate in rows j 
c and i ; compare the magnetic properties. . j 

Mention , shoald be made of the elements of the rare 
earth group, as it has been supposed that some of these in 
a, pare state will.be appreciably or even very strongly 

The worJcofB.Urbam 
and G. Jantsch {Comptes Rtndus* 1908, cxlvii., 1286} on 
\ these oxides indicates po*tivb values lor k x io$ as follows : 
-rNd » ^5*5; Sa « 6;s* to m ,33-5, Gd - 161, T b m 23 7, 
Dy ** ago.: La is diamagnetic , and Pr is paramagnetic, 
whilst Ho has a very high susceptibility, and ^ Ta^or Tm), ; 

*. and M { ^;Qp) Bucdessiyely IpweMhe 

duties and comparisons giyen heing far the oxides. The 
: tw4' tas^hamed ^eipehts/liavd -the 1 y^pes ^respectively, 
*8*3 and 3*78 for their modes; according to T S. Meyer 
Whn: Stti*; Bet*, 1968,- ctjnifc pp. 
995—1000). This experimenter states that the metallic 
powders of Yt, Er»and Ho (mixtures) were hot much more 
magnetic than their corresponding *. oxides, hut,,, they 
' showed distinct xemaheoce, and highlyraagnetic alloys 

- bay he yet pOBsihW with >ome ;of the elements pt tins 

. ? Hmida and Sond (Imp.' Vti*% Tokotiu $**, Jbjtirtij. 
I0i3. ii.v Hb: Xrpg; 35^r3*)* ^ A.Jdcehr investigation on 
srbiaai (powder), find the vilue to be +22'4i so that this 
element would come next to manganese in T able II. 
Their investigations of the following elements will be of 
interest:— Diamond (dodecahedron) .■*> 0*452 ; diamond 
(octahedron) « - 0*438 ; Sulphur (rhombic}** - 0*476 ; 
sulphur (stick) « - 0*444 l J Sulphur (powder) ■*» —0 416 ; 
manganese m +9 7 to + ib*r; rubidium (regulns) « 
+ 0 * 988 ; selenium (metallic) * - 0*304 f osmium (powder) 

' +0*074 ; graphite (Ceylon No. r) -i2*2 to 4 0*28, 
depending upon' its axial positions, &c., in the field. At^ 
temperature of 1200° the susceptibility of the graphite was 
reduced to ore-fifth of its original value ; on cooling below 
fioo° )t began preceptibly to, decrease, and at 3go p aero 
susceptibility was reached* y^hieh passing through the zero 
became 46*8x10- 6 at laboratory temperature. The 
change at 6oo a corresponds roughly with thejnagnetic 
transformation temperature of iron, .pointing, to the 
presence of iron as a conditioning impurity; Fot 
diamond, graphite, sulphur, manganese, and osmium the 
susceptibility was independent of the field strength. N 4 , . 

Some of the rare-eaith metals, und one or two others, 
are arbitrarily inserted in Table XVy as a reminder that 
they must ultimately be dealt with in any complete scheme. 
Germanium inpartJcular is arbitrarily placed. AHtheatoraic 
weights of these elements are not known accurately in the 
, first decimal place ; indeedVaome arenot known to within 
nearly one whole unit. Those elements which do hot 
appe2rin:theip«iftlliable ire :t& Jilghaiomie weight, and 

The magnetic susceptibility 01 the weakly ; magnetic 
1 elemente is, owing fo the feebleness of . the effect, pro 
; fopndlymfiuenced hythe presence ofimpur ities, such a* 

: K u^{Wff no douht the physictf ^aie Of the substance {see 
carbon) is also a factor, which sometimes renders the 
values in question in some degreeqncertairt, or unsatis- 
factory for dose comparative . purposes. In these table** 

- mar^-'lof-.'lho ; yalue$-wet* obtained by Honda (in co- 
operation iqrUlx HvR. J:G. duBois), Sod for purposes of 
comparison such values may he given* preference (see 

f Honda, Am§, Pkydk^ XQio, xxxib, 1027). Intho LandoH- 
idr ostein compilation references arc given, and for a 
detailed study of the subject- the originaTpapers should be 
consulted. \ 1 . 1 ‘J , >.*. 1 , 

. Chemical Society. -^The Annual General Meeting of 
the Chemical Society will be held orv Thursday , March 26, 
f'xgt+^at +30 p-ixt., when the President (Prof. W. H, 
^£ed^a»,ip.R*S).ywttl deliver his Address, entitled “ Recent 


t on Tautomerism.^ 


THE DETECTION OF TRACES OF COPPER:* 

By WESLEY B. PRITZ, A. GUILLAUJDRC, and ‘ 
JAMBS R. WITHROW. . 

A Frequent feeling ol uncertainty regarding the signi- 
ficance of qualitative, tests for Uie, completeness of the 
electrolytic precipitation of copper, made, it desirable to 
know the limits of the sensitiveness of the recommended ' 
reagents, as commonly employed. It was also desired , to 
modify, if necessary, the sensitiveness 'of one. of t|e 
reagents to meet the requirements of the work on electro- 
lytic precipitation of copper in progress in the Chemical - 
Laboratory of the Ohio University. ’ As it is ofttn _ 
essential in electro-analysis sdchf.' : yohtmh :* *' 

of solution for the. qualijiaUvhv , 'ti|^^«h ; ;*i#! 
insignificant weight of . copper; the methbd 'haost /> 

be made applicable ;to samples not grfiat^r fhah about ; 
x cc. Of (be; reagents., recommended^ ghpUi pUitky v 

in our experience axe in most general use are aihmOinuih 
hydroxide , ammonium sulphide, and potasstusp '&&&:> * : j 
cyanide. Since a study of the sehdfivene^s of fhesc threes; r 
under the Conditions in the copper work on hand, showed 
that ferrocyanide could be made to answer our purpose, v 
other methods were not exaniined. , , ' 

Heine appears to have utilised colour for the detection 
of copper as early as 1830 [Birgwerksfreund.u^ fxvji. , 
495 ; Zeit. Anal . Chem^ xlvi. r 644). Muller, in 1855, with 
his complement colorimeter Using 5 cc, of solution was. 
able to detect 59 parts of copper in 1,000,009, using 
ammoniumi hydroxide as reagent 0ourn. Prakt. Chem^ 
Jxvi., 203). Wagner, in x88r, stated that the blue colour 
given to solutions of copper salts by ammonium hydroxide^ 
will detect X, part in 25,009 (Zeit* Anal. CAtfW., xx., 35i). 
Milbauer andStanek, in 1907, thoroughly investigated this’ 
colour, and ^found tha^ free ammonia and ammonium^ 
chloride diminished; the intensity', but ammonium carbonate ; . 
intensified it one - ^^{Zeitr Ahoh Cheni., xlVb, 644). 1 
Carnelleyivin 18753 found, that in acid solution, ferto- 
cy anide wiHdetect x part , of copper in i,ooo,ooo parts of - 
.Water, while in neutral solution the colour changes from 
; brown to brown purple, apd 1 part copper can be detected 
in 1,500,000 parts . (Che^iical NeW 9, xXxii., 3o8L The 
addition of ammonium nitrate of -any other ammonium 
, salt greatly increases the depth of c cc^onf, rnaking possible 
•the detection of ,!■ of ; copper "Iil ^500*000 parts. 
Hydrogen 8ulph(de is aisp $aid to deteqfc X patt of hopper 
in 2,500,000 parts of wafyr. VVagn«r, in. x88x, repeated 
.that terrocyanide wiH detecfc^pari- of cOppe^ in^;200,ooo‘: 
parts of solution Nessler 

and Harth, in i883, used xb cc. of solution, and cbdld; 
detect 2 parts in i,ooo > ooo with the Use &f potassium ferro* 
cyariide (ZAi. Anal, CA«m., xxii., 37). Cooper, in 18S6, by 
using varying depths of solution up to 14! inches in, tubes 
enclosed in opaque cylinders, claims ability to detect 1 part 
of copper iin r,95o,ooo partB of water with ammonium 
hydroxide, arui 1 pait ; in 1 r, 750, 000. parts with ferro r 
cy anid e (ydum , Soc, €kcm.;Ind. 1 v., 84). - H; Thoms, in 
1894, placed the limit of this last test at 1 part in 200,000 
fPlmrjfi., Minpralk^Ue t mod.; 31 Ziit, Ant tL Ckm, r 
xxxiii., 464). Bradley, in 1906, found that potassium 
ferrocyanide could detect copper in a solution: containing 
1 part in 100,000, but not in a solution of t part per. 
„r,oob^ooo (Chemical Naws, xciv., 189). , /! 

; Such ; variation in Values for the sensitiveness of the 
reagents mentioned should surely meet any requirements 
which might grise« We made no atteuipt to reconcile or 
judge between any of : theni, qxce^it in so far as dur own 
conditions were concerned. Many, other tests have been 
advanced from time to time^ and doubtless have much 
value in their place. The range- of recommendation, even 
in this kind of work ls qtiite bcoad r but from out point of ; 
view somewhat lax. Such tests as raising the level to see 

• ' ^ Read before the Indianapolis meetieg of the American Chemical 
Society- From the Journal of thf A tncncan Chemical Society, juutv., 
N0.2. - *n 1 * I' - : n ‘ 
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If fresh copper is deposite^ jfTreadwen-Hall. ^ Analjticai too much copper; to leave in the electrolyte when a grm. 
Ghemistry,” 1905, vql. ii., p. 148; Fresenius-Cobh, less of copper is being deposited. 

41 Quantitative Chemical Analysts,” 1908, p- 621 ; Low, Ammonium S utp Aide Reagen f*7- This, reagent was made 
“Technical Methods of Ore Analysis/’ 1908, p. 89; in the usual mannertend used as the ammonium hydroxide 
Julian, “ Quantitative Chemical Analysis,” p. *$o; just described* Solutions as dilute as N/20,000 gave 
Warwick, Zdt. Anorg. Cherny h, 289}, and electrolysing evidence of the presence of copper. The colour from 
until the solution becomes colourless (Rudhrff, Ber., xxL, N/25,006 solutions could scarcely be differentiated from 
3050), do very well m many cases, but frequently are I that of the blank comparison tube. N/20,000 was there- 
m*dequate. We have noticed, for instance, in cases j fore established as the practical limit of sensibility with 
where the test used was the raising of the level of the mmonium sulphide. This means 0*00616 grm. copper 
electrolyte toward the end of a precipitation between -in- «r ,160 cc. of solution when x ce> of the solution is used : 
soluble electrodes, and no visible copper was deposited, * the test, or r6 parts per x, 000,600. This sensibility 
that there was a sensible lowering of the intensity of was indoee agreement with the error in weighing oi the 
the ferrocyanide: teetmadebeforeand then af ter therise work nndet way, "and would therefore; have been sails- 
in level. • ? . j'\ 1 „ ,c. ' v v 7.. < -/»*' -K ^ 'actory had it notibeen v i!ffiajm7fjbab the reagent , inri# ; 

7 ^ kjtfmruntat^Tbc ... rtock V shluti^e used contained' the dai^ it 7 

x part " qi copper: as sulphite in ; xoop ( Add: als 6 i%ajib 66 r. crims/ace not.depeodable., V ,Th* reagent tftenUMun^ ^ Mt 1 ’' 
qprijfc/ 7 'T#* ']coppefc*«dphat*f ' was Ana^W;’’; fn< ien*Hiverie$s* / : ' Aibet , ;shr days> ’ ' 

thi; last case arid iroa-frCe: .crystals rh-Cryatallfepd, after- xjttle.in one case, the reagent felled to detrict 'any copper 
"several precipitationsas Crystal meal ih the bthet case.. In in an N/5060 , solution. QnC yrefk: later copper _ could ■ 

; the preliminary eap««U»entSy rfh|tt x ? ^portion* poly/ JCimely 9* solution* 'ifiui ^ 

tion 'We*e examined in ordinary test-tubes, the conservative wigirial reagent. . .The addition off ammonium hydroxide < - 

wcxe'^co ;a iednce the yeUow colour assamed by the: deteriorated ■ 
seiuStiveriess criuld be ammooiam sulphide reagent did riot seem to Improve Its,. 1 
obtained* ; ln tttecaseoT kmmonmm hydroxide 1 part of lenwbtUty; , The work on ferrocyanide resulted so satis- 


s detected, bot not with as great 
J % '*?¥,*&' With potosiom ferrocyanide in 

f;'«MaeWs '£*#£ the sc&iti*eneee varied roughly 

n#rics«y the corieentmffori ' of the fea^ricyantde solution 
used. One drop 0( 8 5 per cent ferrocyanide added to 5 ce. 
of solution in an ordinary test-tubeconld detect 1 part of 
copper in 200 000 parts of solution, hot not in 300,000 
parts. A 3 per ceiHVsofetion of ferrocyanide added in the 
same wuy to x cc- portions gave a dtetinql pmh, witb a 
dilution of r part m 300,000 and not with i in 6oo t ooo. 


Eactorily that the ammonium sulphide deterioration was 
riot further investigated. /, - 

Potassium Ferrocyanide Reagent. —Tbi* reagent gave L 
he best satisfaction* It is in quite common use, but is. 
’requently erroneously thought to be entirely tori delicate . - 
ii was prepared by dissolving x grm. of Baker’s chemically 
pure ferrocyanide iriv50.ee. of wafer. This was amply 
strong to precipitated the copper* and not so coloured as to 
riterftre greatly with the delicacy of the test. A pinkish 
brown colour was obtained with the dilutions of copper 

td. A.': — , 'A ft 1 


Tfe same results were >obtalri«f4 using % cc. porttoris. salt Used, rhtee cii vpa of the reagent were used, and the 
,These remits were not as delicate as desired. It was tests conducted as described above. The copper in * 
found, too, that alight variations m the procedure when ^20,000 solution could, easily be detected by this reagent, 
making and examining the tests gave pronounced differenced but the colour: difference, became less and less marked as 
in results. This doubtless has a Bearing on the widely dduiion took place. At a dilution of N/35,000 the colour 
Varying values cut record. In fact, a study of the litera- difference (compared with the blank) was just discernible. 

, tttre seems to indicate that a major factor in the variations This was therefore the limiting sensibility, and indicates 
in the recorded values is the lack of uniformity in the the presence of 0*00009 grm. of copper in 100 cc. when . 
quantity of sample used. In our work means of regulating 1 cc. is used in the tesfc, ot o gi paxt per 1 ,000,000. This 1 
other factors causing difficulty were developed. V is not quite twice as delicate as the test with fresh am- 

■ ■ j - — - • * "* * r - t - * *• ' 1 n .il.. 


Apparatus -— The apparatus finally adopted for detecting 
traces of copper was an adaptation of the ordinary Nessler 
tube, and was exceedingly simple. A number of tubes 
rirere made^ 3 to 5 ram. in internal diameter and up to 
15 cm. in length, having a capacity ot nearly 3 cc* They 
were made from, ordinary thin- walled glass tubing* one 

, J'L < L 1 1 . J J Uw. 


raonium solpbide. It is much more delicate than when the 
test, is performed with 'a drop of: the solution on white 
porcelain, even when the ferrocyanide Is as dilute as, 
o*ipercent. 'V, ^Tv 

I KfituKCt of R* agents . —The i nfl aen ce of the proportions; • 
of the reagent^ and hs ^auxiliaries as well as other unb- 


end Being sealed and preferably slightly ballooned to avoid stances was studied in the case of potassium ferrocyanide 
thickening The glass used whs the lightest obtainable, by means of Kessler tubes in 50 cc. portions. The tubes 
When viewed ori she end it must not be greeny or the were wrapped with black paper. Difficulty was at first 
deUcacy of the tests will be affected. ■ The side-walls of experienced In using the ferrocyanide test on samples frOm 
live tribes were wrapped with, black paper to exclude all a nitric acid electrolyte. This Was caused By a yellowish 
eriterhig the bottom 6f the tube. This greencoiorationwhichformed in thetubecontainirigthe 
, / wxripphl^^ea%- .racrea^d the delicacy: of tfae tests on the electrolyte, masking ariy pink colour which be produced, 
ewrmkef ' solutions. The Solution to be tested was intro Sometimes the pink which appeared was a* once super- 
duced into dm tube by means of a i cc. ptpeue. seded by the green colomu The Interfering colour did not 

; . Ammonium H&roxide R**g*ni*-~Tbtet drops of this seem to appear in samples containing a negligible amount > 

reagemCspigr.oQOAywMe ^added totbe ice. ot tbesolu* ofcq^per(o*x mgem. or less In 12500*)* The addition of 


■observed in light throw*/ up through tbem . frbm a white fere r and really produced a better coloration. Ammoninm 
, screen 1 N/asoo' copper, sulphate solution ; gave an easily hydroxaie seemed to, destroy the copp« ferrocyanide 
distinguishable coloration ; with N/3000 the colour was colour, and gave a colourless to a green colour when in 
faintly distinguishable, while with N/40oo it could scarcely excess. The addition of an acid brought this colour put 
be distinguished at all* N/3000 was therefore taken' as again ^ r An excess of potassium' ferrocyanide affects the 
: the limit of the sensibility of ammonium hydroxide In the delicacy of the test ip that it changes from pink to yellow, 
detection of copper in sulphate solutions in such tubes as thereby slightly decreasing; the delicacy; . Ammonium 
i described. This means that in x cc; ,of electrolyte tested nitrate increases the delicacy pf thetest* . Excess of acetic 
, „ copper may still be detected with the ammonium hydroxide acid is of, little I influence. Ammonium acetate has no 
reagent when the electrolyte contains 0*00106 grm. . of effect. , r- 

copper per xob cc. or io*6 parts per 1,000,000. This *“ Interference 0/ other Metals.— ‘Zinc has no effect on the 
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1 for and encourage the prospectitigy ^imAg, and -'svmfim a and 50 far beyond th$ actual 
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■ cneraticms, and under conditions that require the fu * . * -ncgiM* supply of this radium, for the treatment of 
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States The Bill now reported will accomplish this pur : 
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Nationalisation ot Sources of Radians in United States. 



\ V" \\ ’ ’■ Resources. J- l ' ’ ■ * v 

Radium ores are known to occur in several localities, 
but always ; in comparatively small amounts. The 
richest radium - bearing region ; is undoubtedly the 
Paradox Valley region in Montrose County, Colo., where 
the Ore is carnotite, containing uranium and vanadium 
besides radium. Mines at Joachirnsthal, Austria, have 
been taken over by the Austrian Government, and are 
being developed through governmental resources. The 
only ore there is pitchblende, an impure oxide of. uranium 
carrying radium. . Pitchblende is also found in Gilpin 
County, Colo., whence several tons of ore have been 
shipped abroad to contribute a little to the radium supply;. 

~ In the phi tin-mining district ja Cornwall, England, 
same pitchblende is also found/ and an English; Company 
and one of the French Companies are reputed to get their 
.chief supplies itatp , low-gradeores on the, dumps and jb, ! 
ItheatopHesof thecadtinmines. .vU -y!?/ 

: Deposits Of autunite, another radium-bearing mineral, 
are known to occur in Portugal and, also in Australia, and 
a; few hundred milligrras. of; radium are yearly- produced 
'fwjttajfaese ores * ■, Carnotite is,however, thechief sonrceof 
.'rkdium , pi present. " Very low-grade deposi ts of carnotite 
raixfed ^ffueia knowntooccur 

in Anstraka. and a plant has been started in that country 
Wbksb from ;*oo to 2QomgrmB/ofradiurti per 

montb.; ; A depc^it has also been found at Ferghana, 
R&$ien TnrkehbtO . ft has not yet become a regular 

sotBrce Of supply, and there is m reason to believe, ham 
any report issued np to the present time, that it will prove 
a large source pi radium. In fact, no deposit of radium 
ores any where discovered gives any promise of supplying 
material enough to meet die immediate demands. 

\f ^e eafnbrim d^oaits of Colorado, and Utidi are, aa 
before stated, the moetexteasive in the world. They 
bave,hoWever; beenvery wastefully exploited, some 410ns 
more or less of low-grade ore having been thrown on the 
dumps Or mixed with mine Waste for every ton of shipable 
ioreWo far marketed. \; s .\ i '. 1 ' '/■ - 


, ^ ; Present Ore Supplies* 

, According to the testimony presented to (he Com- 
mittee from' 700 to 1000 claims have been at one 
time or another staked in Colorado and Utah ; of 
(hose claims perhaps 300 may eventually be worked and 
150 may Be considered reasonably good* These, claims 
have been for the main part bought up by a few interests, 

, and for only a few claims has the prospector obtained more 
than 50 dots, to 200 dola. a claim. ; The Standard Chemical 
Co.; of Pittsburgh, controls approximately 170 of these 
claims;; the General Vanadium Co., of Liverpool, England, 
58 ; the Radium Co M of America, 20 to 25 ; Thomas F- 
Gurtap, 70 or- moke} G. B. /Wilmarth, 20 to 25 ; and the 
National Radium Ihsritafe, 16. The others are scattered 
among thfrv^ Many claims , ate being 

located at present, and if a supply of radium is to he pte- 1 
senred iftr Americapcompt action by Congress is necessary . 

; ;1 ^ J v '* 

: Asto future ore supplies no definite statements can be 
made; the testimony presented to the Committee being 
’ contradictory. Those who no w own claims are very sure 
that other Supplies will be found in quantity. ■ There, is ho 
reason to believe that further discoveries will hot be made, 
although the mining, eagineors reporting to the Denver 
Chamber of Commerce, the employees or the Bureau of 
, Mines, and members of the Geological Survey state that all 
known; deposits ; are already located. Accordingly it will 
, probably be necessary, if, the Government is. to secure 
immediate supplies, to pur chase from owners of claims 
already located, as well as to put forth every effort to open 
up new deposits. ,r J - ' ;* '-V, 

i. : The carnotite region is known tp be extensive* there 
being in area of; something over 480,000 acres within 
which pocketa of carnotite are apt to occur. , But in many 
places the carnotite-bearing stratum has been eroded away, 


and iii many others it; is so deeply Bpried by Jater beds 
that there is no reasonable hope of ever obuihmg, Jhe sup- 
plies (hat are undoubtedly embedded therein. There are, 
however, certain areas where this stratum is only a few 
feet under the surface, as well as many, places cm the 
canyon- sides where it outcrops and where pockets of 
carnotite are likely to be found. These carnotite deposits, 
however, are mainly small, no claim having yet produced 
without exhaustion more than 500 tons of sbipable ore. 
Most of the pockets contain less than 50 tons. These 
pockete are not connected by stringers, and there is no ; 
evidence of vein formation. Accordingly the finding of 
one pocket is. no indication that others are adjacent, 
although sometimes this may be the case. With the large 
number of prospectors now, in the; field it is hoped and 
expected that, new djwcfwerief vrill be made; and that - 
[ sufficient homes^-bre/wdl 'he/oj^ned'iigjb assur^ the } 
radium necessar ylpt American hospitals. *: v** *' ’/* ; ... 

r' * v y % ^ }V" f • , 

Many ofrthe claims aheady worked Imve on (heir dumps > 
considerable quantities. of .ore that is too poor to ship at 
such priccaas bave prevailed in the phst,/ - There, fa every: ‘ 
reiron Jo believe, however, that concentration methods 1 
can be developed by which much of this pte can be concen- 
trated on a basis tbit will nmke a large pari pf ^ 'available 
; for use. This is a Very important VrPxk for the. Govern- 
ment to dp, as more than twice as much radium has been 
wasted as has actually found its way to market. Certainly . 
every effort should be made to conserve this almost ^ 
priceless materiaL ; ,■' \ V " T ' 

United States Production and Exportation. 

As jn most radium ores there is a fairly definite ratio of 
radium to uramam (i to 3,000,000), the amount of , radium 
obtained and exported can be roughly calculated from the 
uranium content of the pres sold. According to the figures 
pf the Bureau of Hines,, carnotite ores carrying 28 8 tons 
of aranium oxide were produced in igia, and practically 
(he entire amount was exported/ Tn that year the uranium - 
content of the major : pkrt ran; between 2 and 3 per cent of : 
nranium oxide,, as. owing to the coat of transportation, no 
ore carrying less than 2 per cent could be marketed. From 
the ores shipped abroad in igrs, 11*43 gems, of anhydrous . 
radium bromide could haye been and probably were ex- 
tracted, In 19x3, according to preliminary figures of the 
United States Geological Survey, 2140 tons of ore were 
produced, of which 1198 tone were shipped Jo -works in 
dfis country and g 42 tons were exported. However, owing 
to the cost of transportation only the richer ores were ex- 
ported* so that radium equivalent to about 7*5 grms. of 
anhydrous radium bromide; more than one-half of the 
total American production fpr the year, was, sent abroad. 
One foreign company did network its plant in the Paradox 
Valley, Colo., during the greater part of the year, because 
it was building a new plant in Liverpool, and it cost less 
to leave the ore in the miner than to, take out tbe ere and 
store it in England. . This company will bed: large exporter 
; of .carnotite from Cploffsdb andTJtah dining 1914. 

. - It Is improbable tbat jdlpf thf ores , exported are now 
■represented. by finished product, but ffie actual produfitibn 
for igxa and J913 cannot be much less than the quantity 
mentioned. The total quantity of uranium exported in 
igii was almost equal to that exported in 1912, and ores 
are still being sold fqr ; treatment abroad/ There can be 
no doubt that in 19x2 and 1913 there was obtjuned from 
American ores more than twice and probably times 
as much radium. as from all other sources combm| 

The carnotite prospects and mines of the west have 
been described in Bulletin 70 of the Bureau of Mines, and . 
the subject is further treated in ^ Advance Chapters from 
Mineral Resources for 19*2,” By Fi L. Hess/of the United 
States Geological Survey.' The mines are for the main 
pari in Montrose and San Miguel Counties, Colo., and in 
a somewhat more extensive territory just to the west and 
north-west of these deposits, in Utah. Since Bulletin 70 
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wAs written, prospecting fti this region has been extensive. 
Many agents of foreign manufacturers have been in the 
country seeking supplies for, shipment abroad, and a much 
stronger demand for ores has caused prices to advance, so 
that at present ore containing 2 per Cent of uranium oxide 
, readily wings 80 dole. per ton at the railroad at Placeville, 
Col. Correspondingly higher prices are obtained abroad, 
And some private producers Who were able to contract (or 
considerable quantities report even higher prices. 

. Owing to the interest aroused and to the proposed with- 
drawal of radium-bearing lands there has been a decided 
,, increase in prospecting; and. some important; new .finds 
iatva&een made. Although many claims have been staked 
pdrfe c£'tfce ; radm^ ,*he 

important duds have been summit ox Big Canyon 

; s atihehead of Lisbon Valley, Utaft just across: the: State 
Vjlaer ftmo'v'-the r McIntyre district, Colorado. _ Other Vim* 
portant finds are reported & the Henry Mountains, about 
" too miles Sbotfa-east of Gttk a’ River, and in a district about 
ymilea north-east of Monticello, Utah, Development 
'' Work bis bwn carried'cm: at GateWay and also in the 
' Wesferii, per t of the, Paradox Valley , the original scene of 

1 t ■■ s . .(Tabecontfoaed). * ; * r - . , f 
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1 *■' (From Qur Own Paris Correspondent), 

A Fossil Gas a, Hundred Million sof YearsOld, 
The question of the presence in the atmosphere and. of 
thecntgin of the five rare gases at present known— helium, 

; neou, argon f krypton, and xenon— is one of the Jnost 
interesting features of modern science. In particular, 
helium, which exists in all hot springs and results from the 
disintegration of the radioactive substances in the bowels 
of the earth, contributes in keeping up the radioactivity of 
the atmosphere by the permanent emission of penetrating 
1 atom*, electrified moved by a prodigious speed,, and 
capable of playing an important though still imprecised 
r&ic in the functional acts of life. Prof. Mouren, in col- 
^lehoration with M. Lepape, has. just informed the 
Academy of Sciences that coal damp constantly contains, 
in company with pther rare gases, enormous proportions 
ofhelinm; lbfo thUsthafc the nrine of Frankenbola, in 
Westphalia, pours out into the atmosphere as much us 
4000 cubic metres of ifeltqnv a year, ■ However 4 coal po8- 
sesses duly very small quantities of, radium arid thorium 
incapable of explaming, the .production of so much helium. . 
It ls thus certain, in these conditions, that the abundant 
bWHum of cqal-damp is, for tjw far greater pkrt r r fossil 
helium, dating from the t carboniferous period,; winch 
enablea tts age to, he reckoned at from 50 to top millions 
, of years! s V-'". ' /•. ' - 

. The .First THESiS FOR Trlia Doctor’s Degree in .. 

U ; ; ' ' T K ' ' ' PEpOLddiCAt ^CISNCS. v '* 1 " ^ _ > 

This title has just been conferred for the first rime by 
■ the International Faculty of Pedology of Brussels, 69, rue; 
‘•-d* ht; Culture, directed by the lady doctor J. Toteyko. 

This faculty has grouped together aH the disciplines con- 
- ceiK^.th^ knowledge of children, without for- 

thd Mctfcsd appHcarions id Pedagogy, andit has: 
raised pedologytothe dignity of a real science able to fill 
the programme of a university course of teaching. Co#- 
WMered from this point erf. view, the crowning of the 
pedologies! studies necessarily includes the accomplish- 
ment of an original work ; that is to say, the composition 
of a thesis for the doctor’s degree. ; The first to reedye 
this degree is Mdme. LifokaLibrach, who after three 
years’ experimental study pursued in the school of Brussels 
. 00 400 school children, has succeeded in drawing up. a 
; ;:f%k of more than, ttt pages,, entitled, ,** On the Relations 


ligence.” Mdme. Librach has managed to obtain a very 
strict correlation between thA intelligence of children and 
the fineness of their senses. / It is a truth of a statistical 
order. The relation sought for appears more distinct for 
young children of nine or ten years than for those who are 
nearing the end of their primary studies, v The work con- 
tains a great number of application^ specially interesting 
for pedagogy. . . 

. ■ , Lighting by Neon Tubbs. - 
Neon is one of the five rate gases contained in the . 
atmosphere. Its applications for lighting purposes are 
very curious. Prof* d’Arsonval has presented before the , 
Academy a Work of M. George Claude, showing that large ■* 
neon tubes are hot. superior tp. small, ones, for the produc- * 
lion' pf fight in these tubes depends on =tSe;ph> ^ ct of' the ; . 
volts by the. amperes; that fe to sayirih'^eip^ce' 'expended.; 1 ; 
On the contrary r the luminous prpdhctioh. rehfelnS ;ekcc3/ ; ] 
Ient,_ and of the rank of half a Watt 1 pfe candle, down’ Ws\ ( • 
very small diameters, io mm. : and ':fess/f It becomes 
easy to make very Bhbrt tubes, exceedingly .easy id-,'-, 
manipulate, giving a very weak! luminous force, wim ain ^ 
excellent production, which hkd been impossible np till f 
now for lighting by luminescence. 

, o How Oceans are Formed., 

M. Fermier has presented a paper j by M; Emile Belot 
on. the st Physical Laws of the Formation of Primitive 
Oceans and Continents.” On the Earth andon Mars oceans 
dominate greatly in the austral , hemisphere. Th l s fact 3 
may be attributed to the translation in the south* northerly . 
direction of these planets in the primitive nebula. The 
friction of this, nebula on the exterior surface of the 
planetary atmosphere determines a north-southerly circula- 
tion, which is completed On the surface of the condensed 
nucleus by a south-northerly circulation. It is then 
around the antarctic that cold vertical currents can reach 
the nucleus and: that the temperature can at first, he - : 
inferior to 364° (the critical temperature of water). , The 
condensation of the oceans is then produced around the ; 
South Pole, determining currents towards the Equator, 1 
which explain the formariou inta a point, towards the 
south, of the austral continents^ The calculation, founded ^ 
on the permanent regime of the speeds of these currents 
and of the solid matter that they transport, is Verified by 
direct measures-^thus, below sea-leyel iboo metres' the 
breadth of the oceans is constant bn the parallels' of the., 
austral hemisphere,: and Gie breadth of rite continents is 
constant on the parallels of t - - “ 


New Method o&< ‘AkALysing ■' 

Prof. Moureu has shown, according to M. Halmtjac, crf 
Bordeaux, that the richness of waters in chlorides ia pro- 
portional, not only to the . organic matters but to the 
microbian germs that these waters contain. Whence is to 
be derived the possibility pf appreciating, by a simple ■ 
determination of the ;dblorides, .whether a water is fit for 
drinkingpr not. . • 

V * *;* ^The Gigns'^ Fatigue.' 4 ' 1 

With a view of determinihg the methods of scientifically 
regulating labour and work, M. J. M. Lahy, in a paper 
presented by M. Edmond Perrier, director of the Paris 
Natural History Museum, has fixed the means of reebg - 
nising the objective signs of fatigue in the so-called 
modem professions which do not require great muscular 
effort* Experiments carried out by bun in 1903 on the 
postmen employ ed in the railway postal vans, on printers, 
finotypists, and type writers, have given concotding 
results. The signs of fatigue in. these workers are con- 
stituted by an increase of the pressure of the blood and . 
by a slackening of the time of reaction, ' ,/ 

; The Transmission of Hertzian Waves. ' " 
MM. Prosper and Rothi have sought to verify' the 
variation^ of the transmission, of the Hertzian * waves ; 
according to the state $rf the atmosphere. Frof. Booty, 


, Cnvwcte, News, 


Action of Light on Chlorophyll. 


i »9 


who has informed the Academy of their studies, confirms ! 
the preceding researches. The transmission of the waves 
Of Hertz takes place better hi the night than in. the day. 

The Alteration of Speech by Microphones. 
for some time past there have been attempts made to 
urifisetfce oscillographic study of micrbphooic currents to 
analyse the sounds of the voice and to improve telephonic 
transmission. But the diagrams thus taken off by dif* 
fererit experimenters, and which were thought to Be com 
parable, at least as far as the.transcription of vowels was 
concerned, have bow been recognised as discordant. This 
fact has led M. A, Blondel and M.Polak to take the ques- 
tion ;np> again, : following a method which utilised , the 
Blonde] oscidograpby. .They explain this method in the 
Annies des Pester, TeUgraphes,et Telepkones of 
1 December last. It appears from, this that microphones 
odd introduce their own oscillations, which are of inde* 
pendent frequency std, that of the vojce ( wfcentheir mem- 
branes or granules of cai bon are not deadened or slackened. 
But, on the other haBd, an excess: ofpaddlng or deadening 
may Slide -berjtain , sounds.- The granulated microphones 
parasitical Vibcatiorast- Tbeauthora have 
merely eriregtstered Vagrams of Vowels, without going 
frnb ■; t rn. /study* of covenants, which are still more 
complex and mote iia&ieto deformation* ’ 


PROCEEDINGS OF SOCIETIES. 

> ROYAL SOCIETY. 

Ordinary Meetings March 5, 1914. , 1 

: Sir William Crookes, O.M m President, ip the Chair. 

*, Papers were read as followa ^ # ■ 

, Action of Light im Chbrophy IL* By Harold Wager, 
,, Jf.R-.fl. . . • r \ 

When chlorophyll is decomposed by light, at least two; 
distinct substances are formed, one of r which in an alde- 
hyde or mixture of aldehydes and the other an active 
oxidising agent, capable of bringing about the liberation of 
Iodine from potassium iodide. This can be demonstrated 
in various ways. 

The decomposition of chlorophyll appears to be due 
directly to the action of light and is not an after effect of 
the photo-synthesis of carbon dioxide and water- It takes 
place only in the presence of oxygen, and it appears to be 
a case of photo oxidation, for oxygen is used up so com- 
pletely id die process that chlorophyll can be used instead 
of pyrogaUol aijjd caustic potash to determine the amount 
of oxygen m a given amount of air. In the absence of 
oxygen do bleaching , takes place. 1 . Carbon dioxide is not 
.heeessarytb kbe photo-decomposition of chlorophyll and 
Is not, used isp; in the process, evenwhen present in con- 
siderable quantities. /The bleaching of; chlorophyll takes 
place just as rapidly and completely in its absence as in 
Jts presence, and the, same; two substances are produced. 
Formaldehyde appears to be formed in small quantities; 
hut tbe mam bulk of the aldehyde produced by the photo- 
dtcomposition of chlorophyll is not formaldehyde. .The 
oxidising snbstance does not give the reactions for hydrogen 
peroxide ; it is possibly an organic peroxide, ' - .. 

The decomposition of chlorophyll and the ’production of 
aldehyde is also brought about by the action of oxidising 
.agents such as hydrogen peroxide and permanganate of 
potash. This may take, place in the dark very rapidly in 
tbe case of permanganate of potash, but very slowly in 
the case of hydrogen peroxide. In the light the oxidation 
due to hydrogen peroxide is, however, much accelerated- 
■ The bleaching of chlorophyll in situ in green leaves 
gives the same products as the chlorophyll extracts outside 
the plant, ' , - v / 


“ Formaldehyde as an Oxidation Product of Chlorophyll 
Extracts." By C. H: Warner. , - , 1 

“ Controlling Influence of Carbon Dioxide in the Matura 
lion. Dormancy, and Germination of Seeds” By Franklin 
Kidd, 

Experiments are described showing that germination of 
seeds can be completely inhibited by carbon dioxide in the 
atmosphere (20— 30 per cent, varying with the twnpera- 
tures used). This inhibition is not accompanied by injury. 
The seeds germinate at once after removal from inhibitory 
CD* pressures. ■*' ‘ • 

In one case (Brassica alba) a still more striking result Is 
obtained. Inhibition is not terminated by removal of the 
seeds from, the COz'pressnres to air,,' but continues in; 

1. *1—'- ' IJ. :lu. If S . 


dormancy in the face of a favourable environment for 
germin^oh Js 7 at once suggestive Of «ateq of ,>delayed 
germination **• often met 5 urttb , in nature, where , seeds, do 
notgenni n ate bur tie indefinitely In soil in apparently good 


This ^cmtiuimd jnt^bition df/ Brassica seeds when re-' 
moved fromratmospbercs cpntkiniagXQx to & is found- to ■' ■ 
be terminated by removal of the testas, or by* complete 
drying and Te-yettiug of the seeds. 

The conclusion indicated is that a change in the testa 
rendering it less permeable to gases is prd||eed by the 
action of COxi whereby after removal of tfaOceds tcUir 
the COa produced in the embryo will be to an increased 
degree held up in the ti sane, while at the same time the 
amount of oxygen penetrating the testa from the atmo- 
sphere will be lowered ; The Seed is tbps sealed by its 
testa for a long period of dormancy under the influence of 
carbon dioxide. *>' . 

„ Experiments in the field showed that this action of CO* 
may actually occur tji. nature. If a quantity of green 
plant material is buried deep in the ground, seeds planted 
in the soil over this decaying material are inhibited in their 
germination by the CO2 produced beneath them. This is 
of agricultural significance, and the fact that in the case 
of mustard, seals suspension of vitality continues even 
kfter the external CO* has been removed, suggests an 
explanation of the common occurrence of dormant seeds 
of this plant in fields, and possibly of other natural cases 
of delayed germination* .v • ' - * ' ? ; ,p • * 

“ Functional ' Correlation between the Ovaries, Uterus , 
and Mammary Glands in the Rabbit* with Observations 
on the CEsJrous Cycled*. By J. Hammond and F. H. J A. 
Marshall.,. . * 1 * ..*'.'■■■■ , 

“The Chroma fine System of Annelids and the. Relation 
of this System to the Contractile Vascular System in Ake\ 
Leech, Hurudo medicinalis. By J. F. Gaskell, MJD;. 


CHEMICAL SOCIETY* . V - ■ / 

- , Ordinary Meeting* March 5, 1514., \t ; 

' ftp!: ' • * 

, in the Chair. 'V < 

Messrs. E. Turner, John K. Wood, A, Bramley, 
Bertram Campbell, and Iv|ah 'R. Gibbs were ' formally 
admitted Fellows of the Chemical Society. 

The names of the Fellows recommended by the' Council 
fot election as official and ordinary Members of Council, 
1924—1915, were read from the Chair* *" , 

The President announced tha t the Rooms of thO Society 
will be open for an informal meeting of the Fellows on 
Thursday, April 30th, from 8 to io p,m. ' Smoking will be 
permitted, and light refreshments wifi be proVu$ed. : Fellows 
are invited to exhibit apparatus and specimens of interest, 
and to show experiments, and those wishing to do so are 
requested to communicate with the Honorary Secretaries 
not later than the Monday previous to the meeting. 





Composition 0} sons Medtezval Wax Seals. 


Chemical News, 
March 20^1914 , 


It vts also stated that a meeting of the Faraday Society 
will be beH in the Rooms of the Chemical Society on 
Friday, March 27th, 1914, when & general discussion on 
» Optical, Rotatory Power” will take place. Fellows of 
tbe Chemical Society are invited to attend. The meeting 
will be held' from 5 to 6.3b p.m.,and from 8 to 9.30 p.m., 
tea being served at 4.30. Further, particulars can be ob- 
tained from, the Secretary of the Faraday Society, 82* 
Victoria Street, S.W. - ' ' \ - ' ; •. J .r 

Certificates were , read: fox the first time in favour of 
Messrs. Raymond -Foss Bacon, Bi Sc;, Pfa.D., Mellon 
Institute of Industrial Research, University, Pittsburg, 
Pa. T ,U.S.A.; Robert Reginald Baxter, B*A *, St. John’s 
CbpgeVOifbrd; Br ojendrabatfi- Ghosh , M . Sc. * 59 * Here- 

Cwmbran; . NeWprirtr Hon. ; " Ralph Waldo - Emerson . 

Victoria BtreeV Westminster, S; W . ;; Henry 
RiUclifie, 38vSef ton Terrace, Beestbti "Hill, Deeds.; John 
^'ltoiers;>i95i.'Whst' ^Hbbrge?Sto«tr01asg^w:; ^srey Utiarles 
RaodeU, Gientfaorue, St. Albans Crescent, Woodford 
Green ;V- Mart :* Herbert ; Tagg, , B;Sc*^Bitentor^ Clayton 
Avenue, Wembley ; Alfert watkins Maggs Wimle, Holly 
-Saltbbatts*' Ayrshire,: ,0 V ' - r v w'-^-v" '^r? ' 

, > { v -V - 1 . ' \-s ^ ■* ^ ' * V ■ : 1 e ' ^ » 

Of tbe following papezstbosemarked *wereread:--^ , 

7 * 5 &. H Tkg Atomic Weight of Vanadium^ By Henry 
VincentAuld B£jscoe and BUrsy Frank Victor 
Little*. / ./# ' / •’ >"*, 

The ratios VOCl 3 $Ag and VOCl$ LjAgQi have been 
re-determined. Vanadyl trichloride was decomposed by 
aqueous ammonia, acidified, with nitric acid, and the 
chloride either titrated against silver according to the 
:tbaidL -Wel.t» Monr*. Ant. Ckm< Sou., 
1905, Xxyti, , 459), using a modified nephelometer to deter- 
mine the end-point, or precipitated as silver chloride and 
weighed. Anewtypeof apparatus, designedforiractibnal 
distillation in a vacuum wftfa the complete exclusion 1 df 
moistnre, was used - for the distillation of tbe vanadyl tri 
Cmoride and its collection w* glass bulbs* and the trichloride 
wats weighed in a manner which obviated the necessity for 
ebtiectiog fragments of broken' bulbs. ■ ; .* \ ■; 

^ The ! results obtained are as follows > (Ag =* 107*8^ ; 
^35-457),;-^;:" r ' 'jj , ‘V-V- " ■ 

< #expt$. : VCICI3 : $Ag - 0*53554 ^o- 090008, whence 

:-.V ; 1 y— 50*0502 , '■ < -v’ ; 

s ;a expta. : VOCI3 : : 3$gCU 0*40307, whenceV® 50*95*’ 
For a number of reasons these results may be slightly 
tub low, and the roundpd-ofi value V m 50 '96 ; is preferred. 
•Crisis' result is in very close agreement with that deduced by 
McAdam (Jouril* Am ; Ctem* Sos.y igio, xxrii, 4503) 
trom measurements of tfcejatip NaVCy*. NaQl. , 

' , l , ’/ : .. ; V 1 ’ , '/»■ 'j Discussion. . , v " .■< * <: - 

In rc|dy to theVPreaident, Mri lriTtt.E stated that part 
- df the gaud* vanadium which formed the starting material 
had^ been' fiKmerly niod hy Sir Henry Rpscoe irt his re- 
searches On vanadium. A small amount of arsenic present 
manotherporrionof the oxidewasibcidnntaily eHmicated 
When ccmverting the oxide into wtatiyl .trichloride, 1 but ' 
j otiaerwise no Initial purification of the oxide was attempted. 
The vanadyl trichloride* imwever, was fractionated untBa 
prephtotbto was obtained quite free drum phosphorus and 
.amenic^ and haying a ccmsfe§: boUmg-pouit (ray 0 ). The 

^^a, and no frw^ef bofiing^tht dbseivatirms were 

made* ./ / - ™ f ^ w "'\ 1 " 1 

“ The hqmftism of ito Qaeimes. Part III. The 
Hydroxybtn zaldoximes” By Oscar Uxsle Brady and 
Frederick Percy Dunn. \ ■; 

/ Thu v authors - have investigated the / hydroxy benx- 
akloxtmes, but have failed toobtain Btereoim«sexIdesor any 
confirmation of the existence of , the supposed .isomeric 

bool!^7?r} w Pofitos fBrr,, iSqz^xxv., iga^assUmed 
^ la inoftoam^i derivatives of these oximes the 


oximino-group was acetylated, but the authors have been 
able to show that in the case of ^-hydroxybenzaldoxime it. 
is the. phenolic hydroxyl that is acetylated, and not this 
oximino-group, the compound thus being ^-acetoxybenz- 
aldoxime. This and the parent hydroxy-ozime have been, 
proved to possess the os tf -configuration, and the stereo- 
isomeric ^-acetoxybenjwyxaldoxirae has been prepare#. 

In tiaecase of the acetyl derivative of saticylaldoxime; 
however, it has been shown that the oximino-group is 
acetylated.' ' / - ■ ■ ’ : J j *, , i ; 

' - Discussion. - r '* '■ . , ■ 

Dr. PyAtan pointed out that Dr. Jowett laid no claim to 
the discovery of a atereoisomeric m -hydroxy benzaldoxime. 
The oxime had bee&prepmedlfiim fft-hydroa^benxaldebyd« 
amongst half-a-dozerv other; derivatives ,ibr the purpose of 
identification, and the, discrepancy of melting-point’ was 
■ noted, but not fuliy in vfcMgated. ; ;'' r 

In reply to the President, -Mr. pRAny stated that if; 
would probably be diflScalt to Obtain atwcoisomeric oximes 
from 4 1 : 5-methylene-o-tolualdehyde on account rif the 
methyl -group being in the ortho-position with r;especf to 
the oximino-group; with reference to, the tnethoxybena-^ 
alddximes, the two isomeric p-methoxybensaldoximes had 
. been obtained, but the ortho-compound existed only in one 
form » tthe meta-compound had not been investigated. 

In reply to Dr. Pyman, he said that there was no wish 
on the part of the authors to suggest that Dr. Jowett 
claimed to have obtained an isomeric w-bydroxybenz- 
aldoxime ; they were, however, of the opinion that it waB 
impossible to obtain a compound melting at, *38° by re? 
crystallising ix-hydroxybenzaldoxime from benzene. 

*61. “ The Constiiuints of th* Leaves and Stems af 
Daviesta latt folia " By Frederick Belding Power and 
Arthur Henry Sal way. , T h ' ,'V 

Daviesia tatiftilid, R. Br. (Nat. Ord. Legumittosce), is a 
shrub indigenous to Victoria, Australia, where, on account 
of the bitter taste of the leaves, it is known as the “.Native 
Hop Bush.” :, fi - - > : - 'r ; 

An ei^matidh of freshly collected material, consisting 
of tbe leaves aed stems of the, above-mentiQned plant, has 
shown that ita bittjwness is due tea crystalline benzoyl 
derivative of a itoW disaccharide, the latter \gtocoxylose) 
yielding on hydrolysis 1 molecule of dextrose and z module 
of xytose* The bitter 'compound ^ possesses the 1 empirical; 
formula CajHasQi* i H^O , melts at J47- — 148°, and has been 
designated^ tiibenzoytgtucoxylQM* ‘ :/ • -V' 

Besides a small amount of anaromatic essential toil, the 
following additional constitnentis of toe plant have been 
isolated or identified Benzoic, salicyUc. ^-coumaric, arid,, 
fumatic acids, and a mixtore of fatty acids, consisting of 
palmitic, stearic, and linolic acids ; a quercetin glucoside, 
C27H30O16, which is probably identical with rutin ; myricyi 
alcohol ; hentriacontane ; a phytosterol, C 27 H 4 60 and a 
sugar which; yielded d-phenylglucosazone (m. p. 110% 
The resinous material, , from ^ which some of the above- 
mentioned substances were obtained, amqunted to about 
8‘fi pcr cent of the weigfat of drug employed. - /. 

y' t&SCUSSIONr 

Dr. Power, in reply to a question by the President, 
Stated that [the recent Chemical examination of hops had 
revealed the presence ©! no substance similar m : character 
to the bitter principle of Daviesia leaves. It was. also 
rioted that no botanical, relationship exists between the 
leguminous shrub, Daviesia lati folia, R. Br., rand the 
coramon hop plant, Hxmxtos Lvpulus, L. ' . : 

; In reply to a question by, Mr, Baker; it was explained 
that the nevrdisaccharide, glucoxylose, had only been 
directly isolated in the form of ' its crystalline benzoyl 
derivative, dibenzoylglucoxylose. The amount of the latter 
compound present in the leaves appeared tri be somewhat 
less than 1 per cent. , 

*62. “ The Composition of some Mediaeval Wax Seals Jy 
By James Johnston Dobbie and John JacJob Fox* ; 

An account was given of thb examination of the com- 



; SAmltntLyKnmi • 

^ Marsh 'as, 19x4 ’ ■ 
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position of a number of medieval seals, ranging in date 1 
from the thirteenth to the beginning of the sixteenth I 
century. / *■ O ' Jl | 

The seals were found to consist of beeswax alone, or of 
beeswax mixed with resin ui various ' proportions. The 
resin could not he identified except in two cases, in which 
it gave the reactions for colophony. 

The red seals were coloured with vermilion^ the green 
with verdigris, the brown and black with verdigris and 
organic matter. 

The beeswax which formed the sole constituent of an 1 
impression of the Great Seal of 1350 was practically nn- j 
altered in chemical and. physical properties, except as 
regards its power of absorbing iodine, which was slightly 
less thsutthat which heeswax usually exhibits. - v ; - 

/: " Experiments 'O# ; Jfcnfr 0/ - \By 

PBktiMki * Moore Beesley. ■]] 

- Solutions of nitrogenous substances jvtire inabulaied 
with a mixed culture of nitrifying and hydrolytic organisms, 
wbichwerq ."obtained ; fromi^ia\.t^hdary/.contact .bed* and 
vw^mcwod wk|4Up«mdltd jc£sx4^r 

emidf^B;; iwtf»\ wv abject- of- deter mining the 
cmnparatiws ram of nitrification. ; :• - 

; T Tbefo#©wlog sabetarice* were employed i-Carbamide, 
|tb*pcartwiraide, oric aixd/asparagine* glycine/ . acetamide, 
aniline sulphate, amtnon'mai oxalate, 
and ammon mm salphatt. The solaffott*, with which 
were ixkcorpdcated suitable mineral media, were made of 
such: a strength as to contain loomilHgnw. of nitrogen 
pex soocc. ' /Z r \ ’ - ■« - 

The course of the nitrification was followed through by 
meane of periodic determinations of the ammomacali 
nitrous, and nitric nitrogen figures. Under these condi- 
tions U was found that the various subatanccs nitrified at 
approximately the same rate, noth the; exception ofrijio- 
carbamide and aniline sulphate, which completely failed to 
nitrify. Evidence baa also been , obtained to the. effect that 
In the bacterial ' oxidktfoo of niuogen, compounds inter- 
mediate between ammonia and nitrous acid are formed. 

, 64, » Studies 0/ the Constitution of Soap Solution *,* The 
Alkalinity and Degree of Hydrolysis of Soap Solutions.” 
By James William McBain and Herbert Ernest 
Martin. '' , r . , \\ * /, ■ 

From electromotive force determinations, the dissociation 
product of water at 90° is calculated to be 697 ^ 10—H ; 
this result is chiefly of interest in discussing the high real 
' temperature-coefficient of the hydrogen electrode, which 
, is ignored by recent convention. ' 

The hydrolysis and troO alkalinify of soap solutions has 
> bedn quantitatively determined lot the .first time. In con- 
centrated solutions hydrolysis amounts to only a fraction 
pfaper cent, and even in ow/N sodium dr potassium 
palmitate 'ifr didy amounts to.6*fi per cent, and thus the 
l^h^xXJdncthdty p£ soap solutions is . definitely shown nos 
; dne xo free alkali^ The novel suggestion was ad- 
vanced djat it infy be due to highly, charged aggregates or 
ririceUes exhibiting even an equivalent conductivity com- 
parable with that of ordinary ions (see McBarn, Trans. 
Faraday Sue. ,19x3, he., qg% Kolltnd. Zeitsch., 1913, xjh, 
256). This surest ion, if ndnfymed, may apply to such 
diverse cases as protein salts, dyes, and certain non-aqueous 
solutions* , L , ’■ '* ■' " '• 

, In the presence 6 t even one equivalent of free palmitic 
acid soap solutions are still appreciably alkaline. On the 
qtfaer hand, the alkalinity of solutions containing an excess 
of alkali is practically that of, the Added alkali; : There is 
'thus no measurable sorption or formation of basic soap in 
'the presence of o'i/N alkali.- - ' ,." F " 

Sodium chloride at first decreases, but m larger amounts 
again increases, the alkalinity of soaps, in accordance with 
the suggested rule that any influence tending towards 
coagulation increases the alkalinity of these solutions. 

(To be continued). ' ' v &?* 


\ m INSTITUTE OF CMEMlSTKy. 

Annual General Meeting, March 2, 19x4. 

Prof. Raphael Meldqla, President, in the Chair* .. 

The annual accounts were received on the motion of Mr. 

A* Gordon Sal am on, the Hon. Treasurer, seconded by 
Prof. J. Millar Thomson. , 

The Treasurer’s remarks indicated that during the 
twenty- one years tenancy of its present premises the 
Institute bad been able to make its income suffice, for 
maintenance and steady development, but with , rite move 
to the new buildings, which would take place during- the 
present year/ the GOuricit would have to look carefully to 
its resources. Any anxiCfy bn that accountwouldbe T ‘ 
relieved considexab 4 y by"ri>e teaiisatjonof their hope that 
theamdunt of ibe total expefidittfrC 

would be subscribed by the end of the year.; T The response , 
to the appeal to tbe Bufldings Fund wassomewhatremark- 
Able in that about £ 1 7,600 had been collected St a cost of 
lesa than ^a^o. Probably £iooo— -possibly less— would 
tjM position of the Instrtut^In this rewjeCt quite ' 
sound, knd enable theArchiteet and Buildings Committee ; 
toefTectconriderable improvements in : the finish' and 
equipment of the building. 

The Report of the Council having been received and 
adopted, the meeting proceeded to elect Censors and 
Auditors. " t * -■ ■ ; 

The President, in the course of his Address to the 
Fellows and Associates; refened to the progress of the 
Fund for the newbuiidings qf .the Institute, and acknow- 
ledged the generous support of many companies,; firms, . 
and: individuals, other than members, who had contributed. J 
Taking into account the promise of an anonymous 
benefactor to double every subscription received beyond 
,£12,000 up to the ; amount of ^2500, it was probable that 
less than £1000 was now required ; but if more were 
received the Buildings Committee could easily invest it in 
improved and more serviceable finishings. The building 
had progressed most favourably until the trades dispute, 
and, as there were signs of approaching Settlement, it was 
hoped that the work would fie completed before the 
autumn. 1 . * • } 

Relerring to the endeavours of the Institute to, secure 
fuller recognitlon for the profession of chemistry, the 
President recalled the evidence giveu by Sir William 
Tilden and Sir William Ramsay, as representatives of the 
Institute* before the Royal Commission, on tho Civil 
Service. The main portion of their evidence related to. 
the, conditions of service of chemists engaged In the 
Department ,c£ the Chief Inspector at Woolwich Arsenal. 
The Council of the Institute, in the Memorandum sub- 
mitted to the Royal Commission, Stated that the chemical 
staff in that Department should be controlled by a chemist 
of the highest effieieney* The rapid development Of 
science m eyery direction was leading to increased special-; 
isstion. The real expert, whose knowledge and experience- 
were >f;: most ..value tO/|hOo the highly; 

trained man who had specie r-v-r in some particular field. 
Surely Buch a mAh was the most competent to control the. 
Work of any public department which was concerned with' 
his own subject. The training and experience which bad , 
raised him, tQ bis position of efficiency were no less pro- 
tracted and severe than those required for the attainment 
of similar status in any other profession . , Why, therefore, 
should there be this tendency to subordinate expert 
scientific service to non expert control ? The question of 
national defence was an important one, and the valuation 
and control of materials required m our arsenals, and: the 
study and application of new discoveries having any 
bearing upon w the arts of war,* 1 were no less matters for 
chemical control than rite conduct of an army in the field 
Would be a matter for control by the General Staff. Yet, 
while' the medical service took army u rank;** the chemist, 
Whose services were of equal importance, not only took no 
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« rank n at all, bat was made responsibleto superiors 
having no special knowledge of his subject;; This state of 
affairs, rendering as it did the public service of chemists 
art unattractive career to the best talent in the profession, 
was fraught with danger to the future well- being of the 
country > and was a short-sighted policy which, in time of 
trouble, might well lead to disaster. It was a matter 
which could not be lightly dismissed because it affected 
only a small number of chemists— it was a question of 
prihetpm of far-reaching consequences, and it was to be 
hoped that the Royal Commission would give heed to the 
representations of the Institute. 1 

Another move in this same direction, was the rearrange- 
meat of the ChemicaiStaffofthe London County Council 
wbiefahadbeen [carried oqt r wpce , the retirement of Dr. 
.CfofQ&'i- Unde* the. new seherdeL jtbe ' Chemical Bepdetw ■: 
ment--is; an independent Department^-ceased;. to exist, 
and the chemical staff was subordinated : to the Medical 
Offirer of '.Health; "This, again, appeared to be a distinctly 
retrograde step, and one which the Institute could rtojt brtt 
deplore matter had been ^presented; to the Chair- [ 

■pan pi ;th£ County Council^ Mr. Cynl Cobb; and he [had ' 
PadA #f; *pq$e<ttly efeae /[that ift v ^hmrre^aiKhngemert|:;'th^e^ 
badT bfiNsn nb irjtenttbhat slurca^t upon the status of the 
ch^nicat staff ; but it was a dangerous precedent, and one 
which the Institute regarded witii apprehension for several 
reasons. There was the irnprossion ief t on the public mind 
that the services of the chemist were of less importance 
than formerly ; whereas, in tact, , as time went on they 
were [certain to; become more and more important. 
Further, there was conveyed the idea that the status of the 
professional chemist was an inferior oner— in other words, 
that Ms profession was to be degraded in rank with corre- 
sponding exaltation of a kindred profession, a principle 
to which the Institute could not give its sanction. IV 
-The; Council had alacf dealt with the conditions of 
appointments of Public Analysts, on which subject they 
had prepared a statement which had been published in the 
Proceedings^ and would be issued to members of many 
local; authorities. The Council . hoped that, by this pub ? 
ifcaMtion, the authorities might realise and appreciate; more 
fully than they appeared to have done in the past the 
nature and responsibilities of these publtd officers. . 

In other branches of the. profession, particularly in its 
applications to industry, the prospect Jor young chemists; 
was improving- Not only was there little difficulty jn 
pUcmg Associate^ in appointments, but they were Offered 
higher commencing salaries than formerly, and, although 
the cost of Hiring hid greatly increased , they were generally 
able to secure a living wage’’ in most branches of the 
profession at the outset of their careers* which was much 
Jess frequently the case a few years ago. 

I«f» Meldpla then dealt at considerable length with the 
Report of the Conference of Frofessors of, Chemistry, held: 
under the auspices of the Instituted in October last, which 
wj an attended by professors from practically all the princi- 
pal educational centres of the country. the lnstrtate thus 
providing aft; area for the &ee, discussion of the broad 
.; r the education ; of 

Report of this imporUnt meeting was under the considera- 
tion of a Special Committee composed of representatives 
$very department of tbe profession— professors and 
teachers, private consultants, practitioners, and those who 
to the scientific control' of Industries. 
Thrurtaskwould be one of no little magnitude, and would 
probably effect considerable re casting of the Regulations 
of the Institute In the light of modern educational develop-, 
ment. 1 Whatever scheme might eventually be adopted It. 
was certain that the Council would safeguard the status of 
the existing members. " Professors and teachers would 
gladly welcome the support which the Institute might lend 
to their endeavours to raise the educational level to the 
required standard, while senates, councils, and governing 
bodies could not afford, on public grounds, to set aside 
curricula of studies, or to ignore a Standard regarded as 
csscntia l for efficient training for the chemical profession 


by a body fully representative of that profession. It was 
m this way that the influence oi the Institute in the 
educational world might, through a revision of the existing 
Regulations, be exalted into a still greater power, making 
for the highest. efficiency of the chemist of the future. 

Sir William Ramsay, in proposing a vote of thanks to 
the President for his Address, endorsed the, views which 
had been expressed with reference to placing men having 
no technical knowledge : n the control of experts, and 
remarked on; the absurdity of requiring them to sign reports f 
only fully understood by the specialists He also bore 
testimony to the fact that the Institute was of the greatest 
possible service not only tq! young professional chemists, in 
securing them [appointments, but aljso ^manufacturers , 
and authorities who required the service? of such chemists^ 
He hoped that the Conference of Professors ofQbemistry 
would result in a working arrangement being devisedto 
attract all properly trained and competent youngchemistR f 
.to the ranks of the Institute* 1 ' y^/,: ; V./v ; 

The vote was seconded by Mr; John Spiller, and 
carried', Unanimously;. r y „ 11 ' % ;//;/ ?'/* 1 v 

The-PREsiDENT, having replied, submitted the report of - 
theScrutincers. ; » 

XheT following : were elected ; Censors : — Dr. George 
Beilbyy F.R.S., Prof. Percy F; Frankland, F.R.S.* Mr; 
David Howard, and Dr. George McGowani , 
y The Officers and Council for the ensuing year Were ' 
elected as follows ; . : , / 

P«5i*nf-rRapbaei Meldola, D.Sc., LL.D.,F,R.S. 

Vice - Presidents — 1 George Thomas Beilby, ,■ LJUD.; 
F.R.S.; Edward John Btjvan j Jaities JOhnatoti Bobbie, 
LL.D., D.Sc.'i F;R.S. ; SirAlexandef, Pedler, C.I .Ev, 
F.R.S, ; Sir Bovenon Redwood, Barf., D.Sc^ ‘/Edward 
William Vbeickfit, A.R.S.M. ■' / i : ■ 

Hon . Treasurer - Alfred. Gordon Salamon* A',R. {&]&(;',* , 
Members - of Council — Leonard Archbutt tJ Robert 
Frederick Blake 4 Arthur George Bloxam; William 
Thomas /Burgess ; Cecil Howard Cribb, Charles 

Frederick. Cross, B.Sc. \ Martin Onslow Forster, D.Sc., 
F.R.S .; Gilbert J ohn Fowler, D. Sc* f Sir; Ricbfaxd Carton 5 
Arthur , Harden,, ; B.Sc., Ph D*,, F.R.S. J Otto Hehner ; 
Charles Alexander Hill, B.Sc. i Edward. Hinks, B.Sc. ; 
Wilh>m Richard Eaton Hodgkinson, Ph.D. ■ Alfred 
Henry Knight ; Henry Rondel Lp Sueur, D.Sc* ; William; 
Macnab; Gordon Wickham Monier- Williams, M.A., 
Ph.D. v Francis Richard O’Shaughnessy, A.K C-S, ; 
William Henry Pmkfn, LL . D. , Ph. D. , F. R. S, ; Sylvester 
Oliffe Richmond y Clarence Arthur Seyler/B^Sc. ; Thomas 
Stenhoiase, jun., B.Sc., AVR.S.M . ; .Frederick Wallis 
Stoddart; Oliver Trigger ; William Henry Willcox, M.D., 
B*Sc.^ Jam^s Woodward, B,A*. B.Sc. : ' . -*! , 

Mr. W. J;~ A. Butterfield, Dr. Percy E. SpiCImandi and 
Mr. Herbert F. Stephenson were elected Honorary 
Auditors*'' ^ 

With a, vote of ', thanks to the retiring Officers and 
Members of Council the meeting terminated. 

"?/■>. !■ i. a jb. ; . ; 1 ‘ -/-i— ~ - , ■ 

- Institute of Chemistry.— Mr. William Macnab, F.I .C. , 
will deliver the- second lecture on w Explosives,” an 
Thursday, Match a6, 1914, at S p.ra., at King’s College, 
Strang* London, W.C:, Prof. R. Meldola, B.Sc., F.R.S,, 

■ President, tnr the Chair* ' Syllables . — General description 
of Rules and Regulations prescribed by the Explosive 
Department of the Home Office for the' construction and 
working of explosive factories.. Description of processes 
and plant used, m the manufacture of the; principal explo- 
sives. u Permitted” Explosives for use in fiery coal-mines, 
arid; the Home, Office Test which they have ;to pass,. 
Military propellants iand the condition? which they have to 
fulfil. Recent filling material for shells*. Sporting 
powders: general characteristics. Novel application of 
explosives, . Scope of the chemist’s woik in connection with 
explosives; - - ^ y^: 
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. NOTICES Of BOOIL&, 

Studies in Water Supply, By A. C. Houston, D.Sc., 
M,B., C.M. London : Macmillan and Co M Ltd- 1913. 
This monograph is practically a summary ol papers and 
articles published by theauthor, embodying the results of 
his personal experiences and givingaccounts offais investi- 
gations. Local authorities as well as those who are 
engaged in water analysis will find it very convenient to 
be able to procure a collection of all tbe author’s valuable 
Work carried out while he has been Director of Water 
Examination -to. the Metropolitan Water Board. While 
the bbhfetis essentially an account bf the. author's own 
ekperieuces other puMicationaarehot altogether uonoric^, 
ami they are always very impartially criticised* Many 
tables of results andgraphicai representations are; given 

o^punlcationmid s^ciHsatronarecleaaiy 
question of the connection between the purity of the abater 
supply and the prevalence pfdis^ae, is lucidly treated* and 
available feature ^;tbbfnoq^Hfe Ithe^det SiM^desctwfion 
, ofthe routine work. - Methods 

'.of tggwing and registering results, and 

is devoted to°tih«^Sa^de«cription of -the exact mptbod 
foUowed te tbe exammaripoofa sample of rawriver water. 
Fjti| accooms are indieded of, eacbdayVwotk, and the 
competition of the culture media used lor thediffirfent tests 
is also given. 1 v'. 1 1 ' , - ' r ' ; 7’’ . 7 * 

; £*$ Cota ly sturt Biockmiqnes dans la Vieet V Industrie. % 
( H Biochemical Catalysts in Life and in the Industries 
By Jean BPfroNt* Dunod.aiad E* Final. 

4 * 9 * 4«7 ' 7 . 7 " ^ 7 " ; 5 '..< ■'" /’ ’ 

This treatise on the proteolytic enxymes gives a detailed 
accoOnt of tbe^work which has been done on the catalysts 
of nitrogenous matter. > The preparation and properties 
of the individual emrynlesr pepsin, trypsins, amidases. and 
the study of the products resulting from them are carefully 
described. Most of the numerical data given and die 
methods of analysis have been verified and tested by the 
author, who reveals in the text an extensive knowledge of 
his subject ip all its branches. The book contains an- 
- impor tant chapter on tbe coagulation of the bloody in which 
recent work is well summarised and critically examined. 
The applications of diastatic reactions in the industries sure 
also treated, and the important parts played by the enxymes 
Jn therapeutics, brewing, tanning, &c., are admirably 
described, while the methods of analysis of the products 
of proteolysis which may be employed in the study of 
, medical problems sudi ks the process of digestion are also 
included. ' ,r * v v_ 7 ; " v .. V/. . ' 

Annuaire pent i’Am xgt** Faria 1. Gahthier;Vinars. ‘ : 

g«en in this annual 


cases been accurately brought down to date, and many 
new tables of constants have been added, a great number ( 
being taken from Landpll’a u Physikaliscb chemische , 
Tabellen.” New, methods of analysis are also described, 
the experimental directions being very fully given, and 
every care has been taken to provide cleat descriptions of 
reliable methods only. All numerical results have been 
recalculated on the values given by the International 
Atomic Weight Commission for the year 1913 on tbe 
basis O - 16. 7 7 


\ ;/• ' , 7 - f y>-' ;£ 

L \ ' ;; s ' ■ , To ike Editor offke Ckertttcai News, 7 ' 7 ' '■* 

: SafJ-~Jf 1 h/Rydfiefgt r {€h 14$ V 

. h£\fc*ranged • for ail t>e p^^ts, co«wl&ting of odd and 
t even whole numbers prdgressiVely differing by four units - 
r \(*» the atomic weight of a helium atom), it pan be shown , 
that the decimal fractions can be accounted for by con- ' - 
sidering the elements as . mixtures of wfable number com-. , 
ponentt selected therefrom, thus:*— 7 ; ” , 


Copper. ■ , ; 
%X 7 « 441 
67 X X jm 67 

\ ’ 8)508 


Silver* 7 
107x 7 - 7 49 
UlXa »- 222 

9 ) 97 * 


QM. , 
196 x7 « 137 a 
200x3 « boo, 

. 10)1972 


arf aome intereating new articles have Wn added . 
include one by M. Bigbtudain on “ Le jour et c 


These 
sea divi 

sions,” wmea gives a short account ol the history of 
primitive methods of dividing ; ti*« day t kpd also discusses 
the duestion oi ‘the unification of the astronomical and 
civil day and methods of transmitting tbe time* A second 
short article by M. Ph. Halt dials, with .the deformation 
of Images by telescopes. 


Taschenbiuk fur die Anorgtmisch-Ckmische Grossindustru. 
{** Pdtkeirbjbok for the Inorganic-chemical Major In 
dastries”). By Prof. Dr. G. Lunge and Dr; E. Berl 
'J Fifth Edition. Berlin: Julius Springer. 1914. 

The fifth edition of this useful pocket-book is characterised 
by the same excellent Features which deservedly won success 
, for the earlier issues* The statistics arid data have in all . 


' .. ,- r 107*88 7 , , *97*3! 

I believe that Prof . Soddy was the first to make an 
observation based upon radio-active experiments that the 
common elements might fie mixtures, although Sn William 
Crookes m 1887 suggested that the atomic weights might 
be mean values.r-1 am, &c M j 

1 -F. H. Loring. 
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Norx.-rAll degrees of temperature are Centigrade uoleK othenvise 
expressed.' ^ , . . 1 \ * 1 , 1 . 

ComptesRendus Hebdomadaires des Seances de VAcademe 
aes Sciences* VoL clviii; No. 4, January ah, 1914*) 1 - 

Chlorides of Iridium.— Marcel Del^pine.— Tbe author 
prepared a specimen of the yellow powder obtained by the 
action, of sulphujric ^ cblp^oitjditee ^d^therr^' 

raised it to temperatures of 296*, 300°, 400°, 450°, and 500^ 
in a current of dry bydrocbloric acid gas for at least an 
hour. Progressive variations of composition then, took 
.place, and the composition gradually approximated to the ^ 
formula IrClV At 6oo° decomposition began With libera- 
tion of chlorine and formation of a mixture of reduced 
metal and anhydrous iridium chloride. Apparently the 
substances, obtained, even at 500°, are not the anbydrphs 
chloride hut ^substances of formula IrCl3.wHCl.nHaO, 
where m and n are small fractions- The chlorides ob- 
tained up to 500° are distinguished from, the anhydrous 
chlorides by their hygroscopirity and their solubility. The 
aqueous solutions of the, chlorides prepared at 400°, 450?, 
and £00° can be concentrated. If the residue is redissolved 
and again evaporated a black mass is obtained Wbicb, after 


being dried at 
IrCl 3 ,x*£HaO. 


400^, has very nearly the composition 
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' ‘ , Vol. cl^iin, No. 5, February 2, ,1914. 

Alkylation of the Cyclopeatattones and Rupture of 
the Cyclic Chain of Tetraalkyl Derivatives by 
£odamide.~rA. Haller and R. Comubert,— a-Methyl- 
/. iydppentanone car? be prepared by methylating ethyl - 
cyctopentanone carbonate and decomposing the sub- 
" stftufcd ether by means of concentrated hydrochloric acid. 
The £!•,; tri*, ,«b 4; teua-eowpoonds can be prepared by 
successive mstbylatidns. The boihng-polnts of these 
derivatives mbreiseregularly with the number of methyl 
radicles, while the reverse is the case for the densities and 
indices of refraction. i-MetfiylcycIopentanone fixes only : 
two adyl g* oup»i V/ben sodamide acts on, tettamethyi- ! 


aeid/Sp&ticmnb^ 

f progresses slowly, when the liquid is shaken. It might be 
i supposed that this Is due to the fact that the heat oTsolu- 
' tain produces ^ local devation of temperature 1 % fcich 
}sbtiddagrend^impossible.Exp« 

: 1 ectteet; ' :ir«i^ck^eopper> ; 

made to rotate 00 its axis ^different rates in solutions of 
niuic acid it is fomri&at the quantity of copper diftsolved 
m a giv^o titne firat slowly diminishes as the rate of rota- 
tion facas&flfc , Above tfosuVafca* rate the velocity of 
solution rapidly decreases and finally vanishes. 1 The 
critical rate increases with tfae concentration of die acid. 
It is possible that the solution of copper in nitric acid is an 
aatocatialytic reaction, and the Agitation of dm soluiionby 
Anting theprodncts of reduction of the acid puts off the 
momeat at vdnih theif>mc^^atipn reaches the stage j*t>, 
whkh the reaction ia appreciably catalysed. 


’-^.^5 BulUUnde la SoctftZGhimiqv* d* Franc** ;•]>. 

\ ‘ , y y<A.tv.*tvi, t 18a. 2 i 19x4. , ; 

■ Reaction of Succinfcand Malic Acids.— W. (Ecbsner 
do Conmck.— A . ccmcenUated aqueous Bolution of succinic 
iscid is adde&W some gr ms . of calciurasalicylate in a little 
Cold water, and the whole is genUy heated. A pale pink 
Coloration soon appears. This coloration is vety stable^ 
and m the author** experiments it persisted’for eight days* 
eveh when the , flask was exposed to sunlight' for some 
boms each day. ? With malic acid a similar coloration is 
obtained^ but it is not so, stable, .and if the toid is genfcly 
hoiled for fifteett to twenty minutes jthe colour fades. After 
some hours the liquid becomes a light yellowish brown. 
This reaction can be caosplayed to verify the presence of 
succinic or maHcacids in a liquid. \ v f ■ ; j j>‘ 


MBCELLANEOUS. 




Institution.— On Tuesday; March 24, -at 3 
o’clock, Mr. A. Hv Smith, Keeper of Greek and; Roman 
Annuities in, the British Museum, beginsaCoutse^ofiwo 
lectures at the Royal Institution on “ Landscape and 
1 ^^ Classic* 1 and on Thursday, 

Match ad, W, Safeehy delivers the first ol _two 


;;tedtums,<ifi:f*The. ftwirete pf :Rik«nIhs^{r) The First 
Decade 1904— 1914 ;. (a) Eugenics of To-day. its Counter: 

:! fefts, Powers, and Problems.” The Friday Evening Disr 
course bn March ay: will; be delivered by Prof. J . A* 

; Flemlngcm w I improvements in Long Distance Telephony ** ; 

, and bo April- jbyPmf. Sir J - J .Thomson on “ Further , 
Researches 00 Positive Rays.” \ Jv":' 

. f:. Faraday Society.— A General Discussion An “Optical 
Rotatory Power * will take place on Friday , Match ay next, 

; M the rooms of the Chemical Society, Burlington House, 
W* k .The meeting, will he open to Fellows of the 


Chemical Society and Members of the Physical Society of; 
-London. Others interested in the subjeCt and desirous, of 
being present should apply tn the Secretary of the Faraday 
Society, The following provisional programme has, been 
arranged 

5.0. Prof v H. E. Armstrong, F,R.'S M will preside at 
the Afternoon Session and deliver an Introductory Address. 
Prof, Dr. Hans Rupe (Basle) will read a paper on ** Some 
Contributions to the Knowledge of the Influence of certain 
Groups on Rotatory Power,” Prof. Dr. H. Grossmarm 
(Berlin) will read a paper bn 41 New* Studies in the Rotatory 
Dispersion of Tartaric Acid and Malic Acid.” Dr. E. 
Darmois (Paris) will read a paper on 44 The Existence of 1 
Racemic Tartaric Acid ,7 In Solution.” -Prof. Dr. Leo ■> v 
Tschugaeff (St. Petersburg) will comnijimcaie^a pApeton 
“Anomalous Rotatory Dispersion.” „ Df. MrILbwrV and ; J 
Mr- T. W. Dickson will read a, paper; On ^NbrnjaLand \ A ) 
Anomalous 1 Rotatory Dispersion.^ j , \ ./Vr /v .<> \ '">* ; . ‘v' 

; 6.30—8/ The ; meeting « will adjourn lor Din ner at the ; j, V , 

Tiocadero Restaurant. * V ; T'V.f -;' 1 ' ^7 * il ' 

Wi ' 6.15— xo.j Prof. Percy F. Frankland willpresifle at ihe,' - , 
Evening Session. - Dr. T.M. Lowry and Mr. H. %brah? :■!.> v 

will exmbit some apparatus tor measuring RoUtQry Dis- 
persiort, and will read a paper on “ An .Enclosed Cadmium 
Arc, for Use with Polariroeter.” Dr. R. H. Pickard and " r ' 
Mr. ' J. Kenyon will read a paper on ^ The Relations * 
between" the Rotatory Powers of; the Members of Homo* 
iogous Series.” 1 Dr. T. $. Patterson will read a paper on 
“ The General Behavioar of Optically Active Gom pounds 
as r^ards the Dependence of Rotation bn Temperature, 
Dilution, ^NaWe of Solvent, and Waye : lebgtb oi Light.” ' 
The meeting will then be open ior general 


MEBTJH 6 S fOR- THS r xWEEi ; ; l ' 7 • ; 


‘‘Sur&ce 


MdNOAVi i3rdi—Roygl Society of Arta, 8: , 

' ; , 1 ^Combustion,” by, Prof. W. A, Bone, F.RL 

Tuesday, 34th.— Royal Institutiou, 3. “ Landscape land Natural Ob- > 

; jects lb Classical Art,” by A. H. Sraitb, M.A. , : 

Wednesday, 25th.— Royal Society of Arts, 4.30. /^Pashion in Art/' \ 
- by Str Cbarles Waldstein,- Pb.D. 


1 ; Society. Nature of the Tubes m, Marsupial 

, - ; K ‘ ’ Enamel and its bearing upon Enamel; Develop- - 

- ment,” by j. H. Mummery; “0)ddatibn,(?f Thio- 
i, ' c sulphate by certain Bsctena in Pure Culture,” by 

, W/T. Lockett. ” Production erf Ambocyatuns . 
: m . and Aathocyanidina,” by A. E. Everjert^, '‘ Varla- 

,.i “'*/ tlooa itx the Growth of Adult MaftrmaljanTissue 

T ■’ 7 ' . ' .. , ^ in Autogenous and^Hqmogianeoua Plakma,” by; 

' ’ ' V - A.* Iv Waitott.*71^ompowdon of Fo^rnatesby 

cejnod in ' the DecompbRit^^?f _ Glucose ?nd 
; .. - v Mannitol by B. coli cothmuiisf* by E, Ci -Gtey. 

7 ■ / -r J - ” Desctiption of a Strain of Trypanosoma Mrucei 

. ‘ , *. - ' ; from Zuiuland— -Part I., Morphology^, Part ll., 

* Susceptibility of Animals,” by Surg.-Gen. Sir Dr 

,7 r Bruce, Major A. E. Hamerton, Capt, D. , P. 

\ z ;,*.■/ ■* Wateon, aadr ftdy Bruce. . ' ; : 

; - . — — , 7 Chemical, 4 30- (Annual . General Meeting)., 

.i \\ ■ . President’s- Address, “Recent Researches on 


Friday, 37th.— Royal Institution, 9. “Improvements in Long Dis- 
tance Telephony,” by Prof. J. A. Fleming, F R. 5 , 

^ - Faraday Society, 5. General Diacuasion on ” Optical 

; . Rotatory Power.” 

i — - Pbysicai.s. “New Type of Thermogalvanometer,” 

by F. W. Jordan. “ Instrument for Recording Pres-, 
s* ' . sure Variations due to. Explosions in Tubes.” by, 

* J, D. Morgan. “Direct' Measurement of the 
Napierian Base,” by R. Appleyard, ^Experiment 
’ ' ' ' with an Incandescent Lamp,” by C. W. S. Crawley- . 
bATUftDAY, 28ih.-^RoyaI Institution, 3, v “Recent Discoveries in 
7 ' - Physical Science;” by Prof: Sir J. J. Thomson, 
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Errata.— P. 117, col. 2. At bottom read It is true that 

,v -L, and are all zero. It rs^ bowever, hot necessary 

.'Ar , ■ -*:• ‘ 

that d J- shall also be zero, and hence y**x. does not change ^ 
dy 1 7-', j - 

; signs,” St c. At top of p. it 8, the viuculus should only include 

jpv.'t, suaduot J y-.yP. ^ 7 ; ” . l ' / ' * ■ , r -- 
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primula are not tine bines, bat rather what a horticultural 
writer describes as a “ wishy-washy lilac-coin -la vender- 
cum-purple” affair. 

It is not surprising that the HCl-vanillin reaction for 
phloroglucol should have attained great prominence. As 
a macro reagent on the tissues it is worthless. The correct 
coloration that should ensue on fts application is a rather 
dull vermilion -red, and not a violet or porple-red. 
Waage’s famous histological researches (1890) over the 
presence of phloroglucol in plants are surprisingly accurate 
in the main, but it is doubtful if there exists, as he states, 
any phloroglucol tannin in eornus, crocus, cenothera, 
cofiee, pencedanum* scorzonera, clematis, strophantus, 
lilac, vibmnumrt^phoricarpu^ (all except the first three 
contain caffetannin or caffeic acid}.' He finds no phloro- 
glucolin the examined Rataceae, CaryophyHacem, Crucifer*, 
or Papaveraceae ; but he rather overlooks the Primulaceae 
and flmbagxnese, which contain several species pro- 
ducing splendid tannins or tannides that yield -the HC1- 
vaniilin reaction decisively. It is necessary to evaporate 
-to dryness a little of the purified alcoholic or aqueous 
extract of the leaves, Ac., add a little vanillin and a drop 
m two of HCl, when the dull vermilion-red will immediately 
appear. Extracts Of plants which contain pure gsdlotahnin, 
caffetannin, or tannoid only do not yield the reaction, and it 
is most advisable to purify by alcohol &H aqueous solutions 
be extracts containing gallotannin or gallic acid before 
applying the test; otherwise a dirty violet colour, doe 
apparently to M humin * or to a high anhydride, sometimes 
appears, which may prove seriously misleading. 

The paper by Prof. A* G. Perkin on '‘Qaercetagenin,” 
published inTrans. Ckem. Sec. (1913)* from n purely 
scientific point of view, of the utmost value and importance. 
Therein for the first time, so far as I know, it is recognised 
by a professed investigator that a certain fiavOnol aeriva 
rive (tannoid) contains a nucleus with a quinol grouping in 
place of the ordinary phloroglucol nucleus. 1 might here, 
however, take the liberty of staring that on four different 
occasions' in my published papers I asserted the existence 
of a quinol nucleus in the tannoids of certain plants 
belonging to the Composite and Labiate orders. I con- 
sidered that there must be present somewhere a tannoid 
corresponding to caffetannin, and it would seem now to be 
settled that what bears the name quercetagenin represents 
that required substance. What is remarkable is that it. 
has apparently never before been sought for and dis- 
tinguished specifically by those whose means and instru- 
ments of research are Superior to mine. \ " _ 

Some years ago the botanical world Was startled when 
some enterprising Scot had discovered a bine poppy on the 
Himalayan mountains. Since that period several other blue 
poppies have been discovered, and a large area of western 
Chma and thereabouts has been christened ** the land of 
rise blue poppy.” All these are of thegenns Meconopsis, 
and, in fact , M, speciosa, of a glorious Cambridge, bine, is 
reckoned one of the most beautiful flowers in existence. 
Fortunately there is one native species, the Welsh poppy 
fdf. cam&rtfa) of this genus in Eng and, and as it it found 
in this valley, I secured a few leaves thereof, and analysed 
them with special reference to the existence therein of, a 
chroraogen precursive of a true blue pigment. The leaves 
were very mucilaginous, and hence on boiling them with 
alcohol no tannic mattes was extracted! the residue, how- 
ever, was dried and boiled twice with water, and both 
extractSfOn purification from mucilage, Ac., gave decisive 
reactions of caffetannin. Thus it would appear that this 
blue poppy sensation was no sham, and in accordance 
with the results of my previous researches the petals of 
this genus of plants were adjudged competent to evolve a 
, pure blue pigment. The leaves contained much nitrate, 
and. also much oxalate of calcium in large fine crystals. 
Their ash yielded 43*6 per cent soluble salts, 3*3 silica, 
afi^Ca 0 ^ 4 '* M Cl, ta SO3, and only a little iron 
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NATIONALISATION OF SOURCES OF RADIUM 
IN UNITED STATES.* 

Report of Coumittes on Mines and Mining. 
(Concluded from p. 138). 


Foreign Demand* 

As already stated, by far the larger part of the radium ore 
so far produced in , the United States has been shipped 
abroad, and, even worse than this, that portion of the 
radium which is being extracted in America has also been 
largely contracted for foreign delivery. This has opened 
up to foreign medicine and science opportunities for, the 
investigation and treatment of malignant diseases, r fbat 
have been denied to the American people, except by pur- 
chase of manufactured radium compounds at aim out pro- 
hibitive prices. To-day there is probably Jess than 2 grms. 
of radium salts in the possession of physicians in America, 
which, considering the almostmiraculous curesof cancer 
shown to the Committee by reputable surgeons through 
the means of plaster casts and photographs, is appalling* 
In Europe a very different condition exists. Daring the 
past year extensive appropriations have been made there 
for the purchase of radium and mesothorium, showing the 
great demand that has arisen for these materials in the 
treatment of cancer. Some of these purchases have been 
made by Government appropriation and some by muni- 
cipal or other public subscription. The Austrian Govern- 
ment has expended 600,000 dels, for ; the purchase of 
deposits of radium-bearing ores, and has made subsequent 
provision for the mining of these ores and the extraction of 
the radium. Prussia has appropriated 370,000 marks for 
the purchase of z grin, ot radium bromide. 


Radium in Cancer Work. 

Three leading surgeons of America who haie themselves 
had extensive experience; in the application of radium in 
the treatment of malignant diseases, viz. , Dr* Howard A. 
Kelly, of Baltimore ; T>r. Robert Abbe, of New York ; And 
Pr. Curtis F- Burnam, of Baltimore, have appeared before 
the Committee, and have shown casts and photographs of 
cancer cures actually brought about in their pr actice . which 
appear to the Committee to be in themselves more than 
sufficient argument for the proposed legislation. These 
three surgeons and Dr. H^R. Gaylord, director of the 
New York State Cancer Laboratory, have favoured the 
general principles outlined in this Bill, have expressed their 
inability to procure more radium for their own practice, 
and have emphasised their great need and- desire for more 
of this material to be Used in treating the sufferers of the 
most malignant of diseases. Large sums are appropriated 
each year for the treatment of the diseases 6f animals, for 
the destruction of pests, and various sums for other import 
taut objects for the benefit of the people. It has been 
demonstrated beyond a doubt that this remedy is a cure 
for external malignant growths. 

Hoffmann, the statistician, estimates that each year 
75,000 people die from these growths known as malignant. 
If this remedy will cure 20 per cent we have saved 15,000 
lives each year. The cause of cancer is to-day unknown, 
so physicians must apply themselves to -the enre until 
someone discovers the cause, so tbatit will be known bow 
to prevent this disease. 

If the Government does not secure these ores bearing 
radium it is quite likely thatlarge quantities will be shipped 
out of the country, and what is extracted in America will 
fall into the- hands of those who wilt have a monopoly, 
and the price Will be jso high that it wi£be outqf the reach 
of poor people. < As it has been well said, “cancer is the 
poor man’s disease, and radium is the rich man’s 
remedy.” . . . - 


. * Slightly abridged from Report, No. 914 of die House ofReem- 
tentative*, 63rd Congress, and Session. . _ , ' - ; 



Nationalisation of Sources of Radium in United States. 147 


It this BiU becomes a law it may be hoped that in time 
Sse Government will control this remedy so that it may be 
placed in all parts of the country, readily accessible to all 
those who may be so unfortunate as to require Its use, and 
may secure the treatment without having to pay an ex- 
orbitant price. Zt is certainly better for the Government i 
to have the monopoly than the private individual in so 
important a curative agent for disease, with which uo one 
can he assured they will never be afflicted^ 

It is now estimated that the hospitals belonging to the 
United States ought to have at least 25 grms., and at the 
present pricejt would cost 120,000 dels, per grm,, which 
would mean the expenditure of a large sum to secure the 
amount thought necessary* It has been shown that foreign 
buyers have been securing all the ore they could and 
shipping it to their own country and extracting the metal, 
and then the Americans have been obliged to buy the. 
radium from them. It is important that: the American 
people shriuld have the control of the remedy which lies in 
the public lands which the Government now owns* 

■ i Radium XnsiiiuUs* \ r, / , \ % 

Scwmal radium: institutes have been founded throughout 
rim world far studying the application of radium to science 
and to disease. Some of these are private and some are 
public* Prominent among them may be mentioned the 
Radium Institute of Austria, founded under a donation 
given by Dr. Ko ppcl we iser to the Academy of Science of 
Austria, which new has one of the largest supplies of pure 
tadium Saifs Used chiefly in scientific investigations. In 
Paris, a new radium institute under the direction of the 
Sorbonne has been built by (his University near the 
Pantheon. In England the London Radium Institute was 
founded, by Sir Ernest Cassel and Viscount Iveagb, who 
gave a large sum for its endowment. This Institute is 
making a special study of the application of radium to 
disease*. , In America the National Radium Institute hat 
recently been founded by Dr. Howard A, Kelly, of Balti- 
more^ and Dr. jfames Douglas, of New York. ■ 

, Difficulty of Stewing Radium on nay other Basis than 
Govtmmsni Operation, 

' At present, on account of the tremendous demand for 
the material abroad, there is no means of keeping radium 
ores or radium in America, except by overbidding the ex- 
cessive price now being offered for them in European 
markets ; and this means that the American people most 
buy back from foreign countries at speculative and ex- 
orbitant prices the very radium which was their own, and 
which their Government has allowed to become subject to 
foreign exploitation. It .has already been shown that 
foreign Governments androutticipalities are prepared to 
pay prices fortadium far m excess of the cost of pro- 
faction, and manufacture, and they have already obtained 
more than half of foe available otes produced in the United 
, States* Itwasln France, Germany, and Austria that the 
Value of rkdiomwas firstappreefated. Here ademand for 
it was dent established and processes for extracting it from 
these ores were . developed. Meanwhile the American 
Government has been giving away its deposits of radium* 
bearing ores, which even though limited are, foe most 
extensive known, and allowing them to pass into the 
ownership of a , foreign corporation, a few American com- 
panies acting as shipping agents for other foreign corpoca- 
lions or to an American company which sells its radium 
largelyto foreign purchasers. The high price of radium wits 
—by for foe forger part of this price representing a profit to 
foe manufacturer— Is takingraoium out of the, country, and 
even if it stay* in the country foe present price makes its 
use so expensive that the material can hardly be expected 
to be available to people of small means, except in so- 
called charity cases. Accordingly it stems extremely im v 
portant that foe United States Government shall make 
such provision as shall he necessary to obtain supplies of 


radium requisite to meet foe more urgent needs of the 
American people. The responsibility for this neglect and 
delay in development in foe United States rests with the 
scientific men in foe universities, - with foe Government 
service, and with Congress itself. The legislation now 
proposed is intended to remedy this situation. 

Appropriations' 

. The Committee after doe. deliberation has asked for an 
appropriation of 150,000 dofo for foe erection and general 
equipment of a suitable building or buildings for radinm 
extraction and other work of foe Bureau of Mines in foe 
metal-mining States, and the further sum of 300,000 dola. 
for foe necessary expenses connected with foe purchase 
and treatment of radium-bearing ore* and the extraction 
of radium therefrom during the fiscal year ending June 30, 
1915. The Committee believe* that these amounts are 
less than should be? allotted to this important work, but 
believes also that they witf be sufficient for foe erection 
and equipment of foe extraction plant and foe purchase of 
such ores as can he procured in foe fiscal year 1915, and 
Wifi enable the department to get foe work well under 
way. It is expected that the buildings to be erected under 
fol* appropriation of 150,000 dols. will be inexpensive 
structures that will be located at points best adapted to the 
success of this radium work. The larger part of this 
appropriation Is for the engineering equipment necessary 
In foe concentration and treatment of foe ore* and the 
extraction of foe radium. The ether appropriation 
{300,000 dole.) will be used for the purchase of ores 
(cbvering foe cost of mining) and for foe chemical equip- 
ment and supplies and general operating expenses. It is 
expected further that if foe necessary supply of ore be 
obtained the commercial value of foe radium extracted 
under this appropriation will be for in excess of the total 
amount of the appropriation authorised in this Bill. 

The Committee believes that foe welfare of foe American 
people and especially foe alleviation of those suffering from 
that terrible malignant disease, cancer, demand that this 
Bill be passed, and that this important work be initiated 
without undue delay- 


\ THE SCIENTIFIC WEEK, 

(From Ottr Own Paris Correspondent), * 

A Radium: Paratohherrb* 

Whereas the .pointed lightning-rod has no preventive 
action, and only a limited local action, M, Szilard has 
discovered that by supplying It with a screen famished 
with radinm (r to 2 unlfigrms. suffice), it is possible to 
give It most interesting qualities. The radium tenders the 
layers of air (even those far removed from the point) 
several millions of times more conductive than Is ordinary, 
and this effect produces an exchange of electricity between " 
the different superposed atmospheric layers. Simul- 
taneously an outlet bf electricity is produced between the 
atmosphere and foe Earth, ana (bat happens, not only in 
a fashion limited to foe point, but by a constant uninter- 
rupted current passing through a layer of air with a radius 
of several dozens of metres, which foe progressive con- 
ductibflity of the air towards the point concentrates 
towards its direction. And this conductibility is so much 
foe greater in proportion to foe strength of the electrisa- 
tion of the atmosphere. But if, in spite of all preventive 
action great discharge* are produced, they undergo at foe 
same time foe effect of foe cbndectibility oi the air which 
will transport them from a pretty .considerable distance to 
foe paratonnerre, and the printing effect that foe radio- 
active fays exercise on the sparks in making them flash out 
in a primitive state of development. „ We have thus a 
lightning-rod that Is preventive against all the electric 
manifestations of foe atmosphere and a paratonnerre with 
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Cooling of the Earth, 


I CB1MJCA& NftWS, 
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$ large rad ins of action* The paratonnerre of this principle 
realised by M. Szilard has enabled him to verify. and even 
measure these: actions* The results have proved superior, 
from all points of view, to those obtained by ordinary para- 
tonnerres. ft is curious to remark that a Ceissler tube 
oined to tbe pew paratonnerre is lighted even in calm 
weather. These, encouraging' experiments merit to be 
continued in a large measure. 

New Cultures of an Edible Mushroom. 

; For *be lasttwelve years Prof* Louis Matruchot has 
been making lengthy experiments with a view Of seeking 
Out tbe indoence of tbe conditions of environment on a 
new ciritivable species of edible mushrooms, called the 
'« blue foot ” OtTtichoIcmu nudum* , The, experimentation 
pn these fleshy mushrooms is the more difficult seeing that 
their evolution is exceedingly slow. The cultures of blue- 
£$& have been established^ oh ricks or heaps of beech 
leaves in the cellars of the Fatls Observatory ; . that ik/to 
say, ln complcte .obscuiity^ahd ;in a temperature of is°. 
The species cultivated by the . method of M. Matruchol 
becomes modified* It produces in all seasons instead of 
only in tbe antsnm. In a state of: nature the blue-foot, 
an autnmnaispecies, is rarely to be seen excepting in the 
period from October to December* In his trials of culture 
m cottaborationwith M. Costantin, pf the Natural History 
Museum, M. Matruchot has gatbered mushrooms at 
periods &om January to July. With the new cultures, in 
the, cellars of tbe Observatory, there has not been a single 
month fn the year when he has not . been able to gather 
the blue-feet* The proof is then made, that this edible 
and much sought after species can fructify,ifit is cnlti- 
vated, in a deep cellar at all arsons of the year. The 
culture in cellars with tbe help of indefinitely grafted 
mycelium makes great modifications appear in the general 
form of the mushroom; and this to such an extent that 
certain characteristics of the blue-foot species have become 
progressively, attenuated until at last they have entirely 
disappeared* Tbe individuals have taken a very 1 marked 
gigantic character ; the hat of 4 cm. in diameter, the 
stalk from 15 to 18 cm* high, excessively thick and humi- 
fied. Alsb the violet tint vso characteristic of this 
mushroom, from which it has taken its popular name of 
u blue foot,?* no longer exists neither on the stem which is 
white nor on the blades which are of a creamy colour, nor 
on the hat which is of a silky white hardly tinted with a very 
light shade of coffee and milk,. which shade has progressively 
replaced tbe original nut-brown colour. The modifica- 
tions df form and colour have not appeared ell at once 
ercepting as far as concerns the enormity of the stalk* M. 
Matruchot concludes that these experimentsteach ns. that 
the Tricktloma nudum, cultivated in cellafei in the dark,: 
at ix°, in a normalfy hyp:ometric atmosphere, vegetates 
as vigorously as in a state of nature. The bloe-foot being 
able to produce in all seasons gives a continuous harvest- 
Moreover*; every winter the white * mushroom can .be 
grafted with the help , of. young filaments taken from a 
culture of fhe preceding year. Thus it is possible to per- 
petually .renew tbe culture, which is not the case with the 
mushroom of ordinary beds that are cultivated in quarries, 
Lastly, the delicate taste and aniseed perfume of the blue- 
foot subsists integrally, which indicates that the profound 
chemical qualities of the cellules is not sensibly modified. 
It is this same species that MM. Costantin arid Matruchot 
in previous. researches bad cnltvated in the open air, but 
without obtaining a sufficient return* ; 

Aeroplanes andMarine Birds;;; ; , 

For a year past Dr* Magnan, Director of die Ecole des 
Hautes Etudes, has been collecting Very numerous docu- 
ments concerning the Sight of birds. In a most rigorous 
manner be, has calculated the alar surface, the weight of 
thawings, the spread and breadth of the wing, the total 
team of i^averal hundreds of birds, at the same rime as he 
of Sight employed by the bird .that, he 


was studying* He has remarked that the different relative 
dimensions were, as it were, constant for the same diurnal 
birds practising the same kind of flight. Thus all diurnal 
birds of prey have very, sensibly tbe same alary surface ; 
the relation of their wing spread to the length of their body 
is, so to say, constant. On . the other hand, , these dimen- 
sions differ considerably when one examines different 
groups of birds, as rapacious birds, palmipeds, marine 
birds, sparrows, &c. In seeking for the characteristics of 
marine palmipeds he has been able to define these character- 
istics thus Marine palmipeds possess the largest relative 
wing spread of all birds ; on the other hand, they possess, 
so to say, the narrowest wing. Their, alar surface is very 
great, though leas than that of:the rapacious buds; Their ^ 
tail IS considerably shortened* : Their fotalfengtb is about 
that Of birds of prey m spite of 0 the shortness 


the same as ; 

of tbe tail. Lastly, the. relation between thespirekd and 
the width of the wing is the greatest* Magnan show, 
moreover, that the narrowness of the wing and the 
shortening of the tail seem to be the consequence of Van 
adaption to the flight in the great currents of air, smce ali 
aquatic birds {ducks, little waders) that fly in like con- 
ditions, have also a narrow wing and a short tail. M* 
Magnan had already proved by his study on hovering birds 
that it was possible to apply to aeroplanes the dimensions 
found by him in birds', and to make T practical applications 
of the kame. It is thus that the Pointer monoplane piloted 
by Vedrines in the race for the Gordon-Benriett cup in 
1913 Was the first application, and, at the same time; the 
justification of these researches. The fuselage (yards, fee.) 
of this monoplane present absolutely personal .cha- 
racteristics; according to the indications resulting from 
the work of M. Magnan it has the Weakest relation of the 
total length to thespread. This reduction of the fuselage 
has permitted very rapid risings from the ground, and 
seems to give a superior ascensional force, since the avion 
of the Biclovurie cavalry type has attained the height of 
1500 metres in five minutes. M. Magnan has calculated 

/*« *.1. _ 1. ^ .1 _ ,** % 


the dimensions bf a monoplane Jhat; would copy marine 
birds. He has found for an apparatus weighing 406 
kilogs. in marching order :-^ v V' 

- ' . Hovering monoplane, Monoplane, type 

.. rapaclonvtype. of marine birds. 

Alary surface 12*66 metres 10*20 metres 

Weight of wings' ; . y8*8bb kflograa*. £7-806 kilogram. 
Spread*. .. *V. 9*7^ metres *0*30 metres 

Widtl* of wings ' j*6g metres y z -^metres 

Length of tail > rgotneties \ 132 metres 

Lengthof the apparatus 4*34 metres 4-26 metres 

As will be seen, there are very notable differences between 
these two types. It might perhaps be advisable for builders 
to take these data Into consideration in totality or partially 
for the construction of hydroplanes. - 

* . Cooling of the Earth* 

A French mathematician, M, A. Veronnet, has just made 
a series of ingenious calculations, the aim of which was to 
determine the evolution and the duration of the earth* 
This is a question that for a long time past , has been 
haunting the minds of seekers. Is tbe earth to finish her 
existence by meeting, in her vagabond course, some 
wandering planet ? Is a formidable Bhock to scatter into 
Space the earthly continents in an infinite number of frag* 
merits? This is one of fixe numerous hypotheses that have 
been considered by scientific men. Other theories have, 
however, been brought forward. For certain students the 
: disappearance of the, carbonic acid of the air would cause 
the cooling of the earth, and the consequent disappearance 
of all animal and vegetable life. For others, again, it is 
the, water that would disappear from the surface of the 
globe, and our globe is thus destined to die from drought. 
But the most general opinion is that the earth will die of 
cold when the sun can ho longer send os the beneficent 
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heat brought to os by tta rays. Since the earth solidified 
the fins of internal heat is very weak, and its temperatnre 
at the surface depends almost entirely on the heat 
received from the son. Now* in past times, when a ray 
of sun attained one and a-balf the power of the present 
Taya of sun — which must have been the case about two 
millions of yearsago — the temperature must have reached 
90° at the latitude of So 0 . The appearance of life cannot 
go beyond that period, and according to M. Yeronnet it 
must have begun in the proximity of the poles. M. 
Veronnat has also calculated that in a little less than two 
mdliona of years a ray of sun being reduced by about only 
one-tenth, the temperature will have fallen on the earth to 
below aero even at the Equator. The surface of the earth 
wiH be completely frozen, and life on it wfll he almost 
impassible. According to this same scholar the planet 
Mars has been thus frozen for a long time past* Thus the 
dreams of astronomers and poets who aJ 95 rm that Mars is 
inhabited are disappointed. Mara is a Mode of Ice, 
according to -mathematicians, and the earth has only two 
millions of years to live. Alas, this conclusion h not very 
consoling* .. . d v 

■ : Coax, in the World m xgi & j - * 

* - The production of jwcfcM* ' aUadomaBagr to 
tfeelast official stadstic^ ma for 1913 at 

ia$o mflUoos of tons, cocsfared with 1243 millions of tons 
inr$i2» it84 mifikms of tons in 1911, and 500 millions of 
£m am/ The greater part belongs to the United 
States; with about '40 per cent of rim total production, j 
Germany and England come next with ax per cefct each ; 
then, m order of importance, France, Russia, Belgium, 
Austria, Hungary, and Holland. The European pro- ] 
Auction for 1913 may he estimated at 550 millions of tons, ; 
tbe consumption of winch may be reckoned in the following { 
manner Consumption of the mines; 38 millions of 
toss, or about 7 per cent ; metallurgy, 492,500,000 { 
tons* or about 35 per cent; railways, 55 millions of tons, or 
about 10 per cent; stocks for navigation, 55 millions 
qf tons, or about roper cent; gas and electric lighting, 
44 mfifioos of tons, or 8 per cent ; industry, 82,500,000 
tons, or 15 per cent ; domestic consumption, $2,500,000, 
or about 15 per cent. As ia seen by this if is metallurgy, | 
industry, and domestic consumption that require the 
largest quantities of coal. ^ / 


general solution of that equation. No such general solu- 
tion of the second equation has been obtained. 

. H The Mercury Green Line A -5481 as Resolved by Gloss 
and Quarts Lummer Plates „ ana on l is Zeeman Com- 
ponents.” By Prof. J. C. McLennan and A. R. McLeod. 

“ Electrical Condition of a Gold Surface during ike 
Absorption of Gases and thnr Catalytic Combustion , n By 
Harold Hartley. 

At the suggestion of Prof. W. A* Bone, tbe author has 
carried out experiments on the electrical conditions of a 
gold surface during its absorption of hydrogen, carbon 
monoxide, and oxygen respectively, at temperatures be- 
tween 300° and 400°, in order to establish certain data 
rdative to surface combustion phenomena. 

The resrdts have proved,, (t) that the metal acquires * 
negative charge during the catalytic combustion of gases 
in contact with it (thus confirming previous unpublished 
observations by Boneacd Makowet), wbiclf effectis probably 
antecedent to the actual combustion, and primarily due to 
u occlusion w phenomena ; {2) that ihe metal becomes 
negatively charged (0*5 to 1*5 volt) during the occlusion off c 
the combustible gas (hydrogen, or carbon monoxide), and/ 
fessHveh charged (6*8 volt) during the occlusion of oxygen ; 
and (3) that such electrical effects are probably due to 
occluded gas which is leaping (rather than entering] the 
surface. Any cause, such as a sudden lowering of the 
temperature, which would momentarily check the outflow 
of occluded gas, diminishes tbe intensity of the charge, 
whilst, conversely, a sadden diminution in the external 
gaseous pressure m the vicinity of the metal, temporarily 
increases it; 

The experiments indirectly lend euppoc to the view that 
the well-known electronic emission from incandescent , 
solids is probably dependent upon the occlusion of gas. 

U &iff*sum of Electrons Through a SUL” By j[ ¥ H* 
Mackie. . 

The paps’ deals with a comparison of the solutions of 
the two equationa-r ~ , 

*!* * 
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‘Cfifntojm; a Functional Equation Employ ed by Sir George 

Siph&J? ByW Jambs Stiruno, FvR. , 

1. In a paper by Sir George Stokes On the. Intensity 
bfthe Light Reflected From or Transmitted Through a 
Pile of Plates ” ipubliahed in the Proceedings for z8£2, see 
his M Math, and Phys. Papers,” iv., 148-9),- the author 
onus and solves two functional equations, viz. : — 

1; ♦{*+»)-♦(»}++(») -*(*)*(*)}» 
+(*+*) -#»)>*>(»)/ -*<*.)*<»)} . ! 
these equations being treated as independent. 

2. The main object of the paper of Sir George Stokes 
is physical, not mathematical ; and the purpose of the 
present note is to call attention to mathematical points 
not explicitly dealt with by him, viz. 

(a) The two functional equations are not independent, 
the second being capable of being deduced from the first. 

(b) The results arrived at by Sir George Stokes may be 
derived from tbe first equation alone and constitute the 


the valne of n being subject to certain prescribed boundary 
conditions. The equations arise in connection with certain 
experiments by - Prof. Townsend and Mr. Tixard on the 
Diffusion of Ions through Gases, and the comparison of 
die numerical solutions show under what conditions the' 
term f&t * can be neglected-. 

"Rate of Solution 0/ Hydrogen by PaUadium/* By A. 
Holt, D.Sc. 

The rate of solution of hydrogen at constant (atmo- 
spheric) pressure by palladium in the form of blade thin , 
and thick foil has been examined. The rate curves in the „ 
case of palladium blade . are simple and off continuous 
curvature, but for the foil a more or less pronounced dis- 
continuity of enrvatureis always observed* : 

The discontinuity is accounted for fey considering that 
the gas is dissolved in two different forms of the metal, 
the rate of solution being different in the two forms. r Pal- 
ladium black is believed to consist almost wholly of one 
form, and hence gives a simple rate carve, whilst the foil 
(which is mainly crystalline) contains bath varieties of 
metal, and so gives two rates, the first rate passing into the 
second when solution in both forms becomes equally rapid. 

The nature of the two forms of the metaHs discussed, 
audit Is concluded that the difference lies in the ordered 
or haphazard arrangement of the metallic par tides. 

“ Dispersion of a Light Puls* by. a Prism/* ; By R. A* 
Houston, I>.Sc. 

A light pulse off a form gmng the Wien energy distribu- 
tion is incident on a prism, and expressions are derive 
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(i) for the disturbance in this region immediately behind 
the prism where the different colours overlap, and (a) for 
the disturbance in the focal plane of the telescope. The 
first expression holds only for a particular law of dis- 
persion, but the second is for any law of dispersion. They 
are both m accordance with results obtained by Lord 
Rayleigh by considerations of stationary phase and hydro- 
dynamical analogy, but they go further. For example, 
it is definitely stated how the amplitude varies in the front 
and rear of and throughout the train of waves given rise 
to by the pulse in the different parts of the spectrum. 
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65. ** The influence of Configuration on the Condensation 
Reactions ofPelyhydroxy -compounds. Parti. The Consti- 
tution of Munnitoitnacetone * By JawES ColquhoUn 
tavma and Bin a. Mart Paterson. 

Mannitoltriacetone has been selected as a test substance 
in an endeavour to correlate the configuration of poly, 
hydroxy-compounds with then capacity to enter info con- 
densation with aldehydes or ketones. It was found that, 
when dissolved in aqueous alcohol containing minute 
quantifies of hydrogen chloride, the ketonic residues could 
be removed ffom mannitoltriacetone in the definite stages 
indicated below , 

Mannitoltriacetone -> mamutoldiacetone — > 

mannifolmonoacetone mannitol. 

Uanniioldiaceione crystallises in needles melting at 
37 r 39°, and has, 0] D 4- 15*75° in alcohol ; on roethylation 
it was converted into dimethylmannitoldiacetone (b. p. 
146^.1417x3 mm., [«]n 4*21*9°), which, on hydrolysis, 
gave dimethy Imanniioi (needles, ra. p. 93°, [«]d — 8*85°). 
This compound, on oxidation with nitric acid, was con- 
verted into dimethy Imsnnonic acid, which was isolated in 
the form of the corresponding lactone (ra. p. 112 — 114®). 

In a parallel series of reactions, mannitolmono acetone 
(needles, m. p. 85°, [a] D in alcohol +23-2°) was converted 
into tiiremethvlmannitolmonoacetone (b. p. 138—146 p /ti 
mm., [«] d +32-2 c )» from which Utrametkylmannitol was 
obtained. The compound boiled at 167— i6g°/i3 mm.; 
showed fa]n —12*54° m alcohol, and gave, on oxidation 
with nitric acid, a ietramethylmannonic acid fb. p. 18 o— * 
i82°/i2 mm.) incapable of forming a lactone. 

It was also found necessary to. examine the form of 
tetramethylmannitoi obtamed by the reduction oftetra- 
metbylmannose. T$e compound thus produced boiled at 
177711 mm*, and showed + 39*S°in alcoholic solution, 

and is thus Isomeric with the product obtained' by .the 
hydrolysis ojT tetramethylmannitolmonpacetone. More- 

a second formrof tetrametlylmannonic * acid was isolated, 
which was readily transformed into tetramethylmannono- 
lactone <b. p. 174711 mm., [«Jd 4*78*8° 38*5° in 

aqueous alcohol. 

.From these results the following inclusions are drawn ; 
— h(x) In mannitoltriacetone the ketonic residues are sym- 
metrically linked to a-caibon atoms; t 2 ) the stabilities of 
the three residues are unequal ; (3) the least Btable residue 
is linked to a primary alcoholic group ; (4) the most stable 
residue is linked to the remaining primary alcohol group. 

66 * u The Formation of .Ethers from Mannitol. An 
Example of Steric Hindrance " . By James Colquhoun 
Irvine and Bina Mary Paterson. , 

In attempting to prepare mixed ethers by the alkylation 
of dimethyl- or tetramethyl-mannitol, it was found that the 
reaction Was completely arrested at a stage when a penta- 


substituted derivative was formed. Thus, 3:4:5: 6-tetra- 
methylmannitol, when subjected to the action of silver 
oxide and ethyl iodide, was converted into the corre- 
sponding tetramethylethy Imanniioi (b. p. 14078 mm.), and, 
in a parallel reaction in which methyl iodide was used, the 
product consisted of pentametkylmannitol (b. p. 137 — 
i3S°/S mm.). As the latter compound was converted, on 
oxidation with nitric acid, into a pentamethylmannonic acid 
(b. p. 11070*28 mm.), the resistance to methylation was 
evidently presented by one of the terminal hydroxyl groups. 

N otwithstanding the configuration symmetry of mannitol, 
the remaining primary alcohol group behaved in a different 
manner, and was readily methylated. 

The combined results of the research support the view, 
expressed in the preceding communication, that the terminal 
alcohol groups in mannitol preferentially, assume .fixed 
positions, with the result that three adjacent' hydroxyl 
groups are arranged on the same side of the carbon 
chain. Only two of these three groups undergo tnetbyla- 
tton, and the stereochemical formula of peotametylmanmtol 
is as follows: — ^ ,V„- 

OMe H H OMe OMe OH 

A I A A 

OMe OMe il H 




As the silver oxide method of methylation has frequently 
been employed to discriminate between different types of 
sugar derivatives, it was necessary to apply the process to 
2:3:5: 6-tetramethylmannitol in order to ascertain if 
the secondary alcohol group resisted substitution. The 
reaction yielded the pentamethylmannitol described above, 
so that the previous conclusions regarding constitution in 
the sugar group, which are' based on the methylation 
process; are not affected adversely by the results of the 
present investigation. 

The specific rotations of the partially methylated man-, 
nltols now described display a number of regularities from 
which it is possible to allocate a qualitative rotatory power 
to each of the four asymmetric systems in mannitol. 


67. u The Relative Strengths of Ammonium find the Sub - , 
stituted Ammonium Hydroxides as Measured by their Action 
on a Pseudo-base" Part I. By Charges Kenneth 
TlNELER. ' ' ” * : 

The method employed*, depends on the spectroscopic 
determination of the amount of the ammonium form of a 
pseudo-base converted into the, corresponding carbinol by 
the action of a soluble base. x-Hydroxy 6 : 7-dimetboxy- 
x-mefchyltetiahydrofsoqmnolme has been employed as the 
pseudo-base. * . 

By comparing tbe ultra-violet absorption spectra of the 
pseudo-base, in a solution of a soluble base, with those of 
mixtures of known composition of the hydro compound (I*) 
and the chloride (II.), it , is possible to estimate the 
amoupt of the carbinol and ammonium forms of the sub- 
stance present? 

XH 2 ;CH 2 XH,* CH a 

c ’ h - |OM "’Ch=L ■ 


I. 


XJHrrNMeCl 
II. 


The general result of the investigation is to show that 
the bases employed increase in strength in die order:— 
Ammonium hydroxide, trimethylammoninm -hydroxide, 
methylammonium hydroxide, dimethylammortcsa hy- 
droxide, tetramethylammouium hydroxide, which is in 
accordance with the results obtained by other investigators. 
The present investigation has also shown that the con- 
version of the ammonium form of the pseudo base into the 
carbinol is in accordance with the law of mass action; 
that is, concentration of ammonium form of pseudo-base 
x concentration " of hvdroxyl ion - K x concentration of 
eixbinol, L . 
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68 . u Tki Interaction between Nitric Acid and Brucine 
in the presence of Metallic Nitrates, 91 By Edward Henry 
Rennie and Alfred Ernest Dawkins. 

The authors have investigated the effect of metallic 
nitrates on the interaction between nitric acid and brucine, 
and have found that the time required to produce a colour 
of standard depth is very much reduced by the addition 
of nitrates to the acid. This is in general accord with 
the results of previous investigations bn the effect of nitrates 
on the interaction hetwen nitric acid and copper (Trans., 
xgoS, xciii., 1162; 1911, xctx*, 1035). 

6g. “ Derivatives of 3 : 4- Dimethoxv acetophenone and 
4 : 5-Dimethoxy-o iolyl Methyl Ketone ; and the Synthesis 
of PhenylgfyoxOtines containing Substituents in the 
Bensene Ring,” By Henry Stephen and Charles 
Wbizmann, ' " . 

The authors have prepared some compounds derived 
from, 3 : 4-dimethoxyacetophenone and 4 1 5-dimethoxy-o- 
tolyl methyl ketone, and also some newphenylglyoxalines. 

4 : S'Dimethoxy o-tolyl chloromethyl ketone melts at 89* 
and boils at tStPfiz yam,; the corresponding dihydroxy- 
compounds melts at *29* and boils at 1 87^/1 a mm. 

Comj^ounds bfthetype of w-chloroaceiopbenones were 
found on reduction with zinc dust and acetic acidtolead 
to the formation of acetophenones, with elimination of 
chlorine. - 1 1 ■. v ■ ■ / \ 

4 : $-Dihydroxy *0- tolyl methyl ketone melts at 168®. 

PhthaHraino - 3 *. 4 - dimethoxyacetophenone (compare 
D.R.-F. 209962), obtained from the corresponding chloro- 
ketone by condensation with potassium phthalimide, and 
by condensation of veratrole with phthaliminbacetyl 
chloride, melts at 202®* 

Phtbaiammo-3 : 4-dimethoxyacetophenone melts at 174® ; 
the amino ketone hydrochloride obtains! from this melts 
at 218? (compare Pictet, Bisr., 1909, *}ix., 2943). 

4:5- Dimeihoxy -0- tolyl f hthnlimimmetky l ke tone melts 
at 159®, and the phthaUmtno compound at 172®. 

4 ; 5 -Dimeihoxy o-tolyl aminometkyl ketone hydrochloride 
melts at 204°, and is similar to the lower homologue, 

By condensation of the hydrochlorides of these amino- 
acetophenones with potassium thiocyanate and potassium 
selefiocyanate (compare Gabriel, Ber., 1894, anvil. , 1037), 
thefollowing glyoxaline derivatives were prepared : — 

2- Tkiol-^(^ : 4 r -dimethoxy phenyl) -glyoxatine,-* „ 

N— C-CeH 3 {OMe)2 
NH-CH 

melting at 132°, and z-thiol-nfo* : 4' -dimetkoxy-o-tolyt)- 
gly ox aline, melting at 155 0 . 

The corresponding selenomercaptans melted at 1 15 — 1 1 7* 
andi63° respectively. , 

The above thiol ^compounds gave the ^sulphur-free 
, derivatives by oxidation with no per cent nitric acid or 
ethyl nitrite, v ‘ ‘ ■ 

-,70.',. H 4 Peticate Colorimetric Method for Detecting and \ 
miniating Nitrates and Nitrites," By Edmund Albert 
, Letts and Florence Williamson Rea. j 

The authors have used diphenylbenzidine (Kehrmann, . 
and Micewits, Ber., igrz, xlv., 2641; Wieland, Ber^ 
1913, xlvi., 3300; compare also Butt . Sole, Chim M 1914, 
£4], xv., 1 86} for detecting and estimating small quantities ! 
of nitrates, the test being quite sensitive up to 0*00005 j 
mgrm. of nitric nitrogen, the depth of blue colour dependi ng 
on (r) The temperature, the colour being deeper at 
higher than at ordinary temperatures ; (2) the time that 
elapses after mixing the nitrate eolation with sulphuric acid 
and diphenylbenzidine ; and (3) the amount of nitrate 
present. 

The estimation of nitrates by the new method depends 
on the depth of the blue tint, and is carried out in small 

r sehun crucibles. The method may also be employed 
estimating both nitrites and nitrates in, a mixture of 
the two. 


71. M The Solubility of the Nitrates of Potassium , 
Barium, and Strontium, and the Stability of, the Double 
Nitrate of Potassium and Barium,” By Alexander , 
Findlay, Idwal MoEgan, and Ivor Prys Morris. 

The isothermal curves for the system potassium nitrate 
—barium nitrate— water have been determined at the 
temperatures g-x* 2n°, and 35*0®, and for the system 
potassium nitrate— strontium nitrate— water at the. tem- 
peratures 20*0° and 40*0®. The formation of a double 
nitrate of potassium and barium was confirmed, and insight 
into its range of stability acquired. No evidence of the 
formation of a doable nitrate of potassium and strontium 
was obtained. 

72. M The Azeotropic Mixtures of Ethyl Acetate and 
Water” By Richard William Merjuman. 

Wade and Memrnan (Trans., igix, xeix., 997) defined 
an azeotropic mixture as one which distilled at a constant 
temperature without change of composition ; such a mix- 
ture is necessarily one With a -maximum or minimum 
boiling-point. The definition is obviously only applicable 
to perfectly miscible liquids, but the extension of the term 
to partly miscible liquids Or to non -miscible liquids should 
not cause confusion. For example, if a mixture of ethyl 
acetate and water containing 8*43 per cent of water is 
distilled under a pressure of 760 mm., the boiling-point 
remains constant at 70*37°,, and the distillate contains 
S'43 par cent of water at every stage of the distillation 
The bdUing-point is also a minimum to the extent that no 
other mixture of ethyl acetate and water has a lower 
boiling-point ; but, owing to the fact that this mixture of 
ethyl acetate and water of constant boiling-point forms two 
layers right up to the boiling-point, the composition of the 
mixture in the distilling flask may be varied within wide 
limits without affecting the boiling-point or the composition 
of the distillate. {A mixture of any two liqnids having two 
layers right up to the boiling-point must form a mixture of 
constant boiling-point with a minimum boiling-point, and 
give a distillate haying a constant composition). This 
fact was clearly pointed out by the author in the original 
communication (Trans 1913, 001,, 1797), so that Lattey’s 
criticism (Proc, Chem, $oc, r xxx.* 33; Chemical News, 
cix., 117} appears to be unnecessary. 

The rest of Lattey’s criticism cannot he applied to 
partly miscible liquids, such as ethyl acetate and water, as 
the whole of the deductions depend on the nse of Dubem’a 
equation, which is applicable only to perfectly miscible 
liquids. 

In the accompanying figure (toe. riff.) the region above 
the line AB Is experimentally' unrealisable, hot the dotted 
curve below AB is the most probable form of tbeP/y curve 
for mixtures of ethyl acetate and water, although mixture* 
of triethylamineand water give a curve of different shape 
(Lattey, Treats,, 1907, xei., 1963). 

Lattey’s assertion that the calculation given on p. 1799" 
of the original communication (Joe, cit.) is simply an 
application of Dalton’s law of partial pressures, is not 
strictly true. It is well known that Dalton’s law of partial 
pressures can only be applied to mixtures of saturated, 
vapours when the liquids are absolutely n on-miscible 
(Young , n Stoichiometry,” 253, 260). 

73. « Diaxotisation of Aminomesitylenes.” {Preliminary 
Note). By Gilbert t. Morgan and Joseph Reilly, 

Although the study of diazotisation processes is greatly 
simplified in the mesitylene series by the fact that coupling 
to form azo-derivatives is prevented by the symmetrica! 
distribution of. the three methyl substituents, yet com- 
paratively little attention has been devoted to amino* 
mesitylenes from this point of view. ‘ 

Diaminomesitylene is readily converted into either 
aminomssi tylenediaxonium chloride or . metitylenebis - 
diaxoniwn sulphate ; the former salt yield s aminomesi iylene- 
axo^nabhihol (bright red needles, m. p. 173°), wbibt 
the latter gives rise to mriiyleneUsazo - j 3 - naphthol 
(maroon-red nodules, m. p, y indefinite, 270—275°). The 
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bisazo-derivatives can also be produced by successively 
di&zotising the monoazo-com pound and coupling 'with 
#-ttaphtoi. 

Other diazonium salts illustrating the two stages of 
diazotisation of diaminomesitylene axe under examination, 
together with the corresponding triazides and the azo-dyes 
obtained by coupling the mono- and bis-diaxonmm salts 
with 2 : 4-tolylenediamine and other bases and phenols* 

74. u Th* Variable Rotatory Powers of ike d-a-Bromo~ 
camphor* frsulpkonates” By William Jackson Pope and 
John Reab. 

In applying d-a-broraocamphor-/3-snIphonic add to the 
resolution of externally compensated bases, the authors 
hare observed discrepancies amongst the molecular 
rotatory powers of the salt* obtained ; they now trace, die 
latter to the occurrence of dynamic Isomerism m the add, 
and have been able to isolate stereoisomer ic am monium 
dr«-bromocamphor- jS-sulphonates which exhibit the mole- 
cular rotatory powers [Id] 5461 4-371° and +176°. 

.! y$. u The Optical Activity of Compounds of Simple 
Modular Constitution. Ammonium a- and VQhlortflodo- 
nutkanesulpkondtes.” By William Jackson Pope and 
Jobn Read. jV:' '* r 1 * . , v , , ■ 

The authors have prepared externally compensated 
chforolcdoineifeaiiesnlphbmc actd^CHClI*S0 3 H, andhave 
resolved it into its optically active components by crystal- 
lisation with d* and i-hydroxyhydrindamine, brucine, and 
strychnine* Ammonium ^-chloroiodomethanesulphonate 
has the molecular rotatory power [M + 43-7° in aqueous 
solution ; the optical activity is very persistent* and the 
salt does not undergo racemisation when its aqueous solu- 
tion is beated itt a sealed tube at 136^-550°, : 

5 76 . « The Lower Limits of Inflammation of Methane 
with Mixtures of Oxygen md Nitrogen.™ By Albert 
Parker-: •- . ! 

The lower limits of inflammation of methane have been 
determined, when mixed with pure oxygen, when mixed 
with oxygen {80 per cent); and nitrogen {20 per cent), and 
so on dfftfn to an : admixed gas containing, only 13*5 per 
cent ofoxygen. The mixtures were sparked in a spherical 
glass vessel of 2*5 litres’ capacity, the lower-limit mixture 
being taken, as the one containing the smallest quantity of 
methane, in which the flame travelled throughout. With 
pure oxygen, the lower limit of methane is found to be 
5*99 p« cent, whereas with air the value is only 5-77 per 
cent* The most probable explanation of the higher value 
for oxygen Is that the specific heat of oxygen is greater 
ton ^at ^o^nitiag<m ^at the ignition-tem^raUire ^of 

gas fronrao to 13-5 per cent causes an increase, m the 
lowerlimit cf methwet6 6*^^cen^ ; : , 
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" Dr. A. Russell, Vice-President, in the Chair* 

A fapbx entitled "Time Measurements of Magnetic 
Disturbances end their Interpretation ” was read by Dr. 

<« C bm&>- \ ; ' * - " 

The paper is a sequel to one read befbre thc Society in 
: November, *9x0 (Proc,, xariii., 49), dealing with the^times 
of commencement of fifteen magnetic disturbances dis- 
cussed by Mr. R. L. Fans, and supposed by him to sup- 
port Dr. L. A* Bauer’s theory that the commencing move- 
ments of magnetic storms travel round the globe At rates 
of the order of 100 km. per second. Inins previous paper 
, the anther criticised Mr. Paris’s paper, and suggested that 
for an adequate test of Dr. Bauer’s theory data could only 
be obtained from a number of stations encircling the 
earth. Shortly afterwards Dr. Bauer -issued a circular: 
requesting magnetic observatories to send him their 


measurements of to times of commencement of the fifteen 
magnetic storms discussed by Mr. Paris* Upwards of 
thirty stations sent in data in answer to Dr. Bauer’s 
request. A discussion . of the data, derived from to 
horizontal force curves has recently been published by Dr. * 
Angenheiater, whose conclusions are unfavourable to Dr. 
Bauer’s theory. The present paper deals with the data 
from the declination and vertical force curves as well as 
those from the horizontal force curves' following a some- 
what different method from that adopted by Dr. 
Angenbeister. The. bearing of to data > on Dr. Bauer's 
theory is discussed, and the peculiarities of to individual 
stations are considered. 

Discussion*^ \ - * ~ 

Prof; S. P. Thompson thought that Dr* Ghree’s con- 
clusions pointed to the necessity of equipping all mimetic 
observatories with similar instruments and making; them 
keep records to a tenth of a second. J ; , , 7: - 

Mr. K. S. Whipple mentioned to enormous amonptof 
work involved in the reduction' of these observations; 
The instrumental errors due to backlash and other causes 
were apt to be so great that it was really marvellous that 
observers went so far as to discuss times of the magnitude 
involved. He emphasised the need of standardised 
instruments. 

Prof. C. H* Dees said that, like most people who had 
.read Dr., Bauer’s paper when it appeared, he had had 
grave doubts of the instrumental accuracy. He thought 
the method of calculating to results rather biassed. He 
had set a student to work out the correlation number of 
the times of the disturbances and the lohgitudes of the . 
observatories. The number was too small to justify any 
conclusion as to connection between the quantities.. - 

Mr- C. W. S. Crawley thought it would be an ad- 
vantage to work on a much larger time scale, say, 2 in. 
or 310. per minute, and make use of the little everyday 
disturbances* He had observed a. large number bf these 
in this Way. Sometimes the disturbance commenced with 
a contrary kick and sometimes it did not. The pheno- 
menon, when present, was quite easy to detect. He asked 
Dr. Chree if no connection ever existed between distnr- . 
bances and volcanic action. ^ 

Dr* A. Russell asked the antor if, it was known 
whether atmospheric gales had any. effect in producing , 
magnetic storms* It was well known that in to Arctic 
and Antarctic regions violent magnetic storms were of fre- 
quent occurrence; These were often attributed to Swanns 
of electrons flying past the earth! If this Were ah it would 
be possible for vortex rings ofelectric current to be set up 
which would travel comparatively slowly round the surface 
of to, globe. These might conceive My alter the three 
components bf terrestrial magnetism. In his opinion, the 
^possible effects of the currents: existing in the interior of 
to earth, or set up on its surface by celestial disturbances, 
ought to be coruddered as well as the currents in to 
; upper atmosphete. . 

; The Author! in reply, stated that to objection to using 
a wide time-scale was that an enormous amount of photo- 
graphicpaperwonld be necessary. Moreover, if to 
scales are fob open, to curves present such a large 
number of features, demanding attention that the staff 
Usually at to disposal of an observatory would be unable 
to cope with to work involved. The objection to using 
the small disturbances, which were quite frequent, was the 
difficulty of ensuring that all the observers were dealing 
with the same disturbance. Dr. Moos had suggested a 
connection between certain magnetic disturbances and 
volcanic action, but he did not think the evidence was , 
conclusive* Dr. Leyst, of Moscow, had established a 
relation betweentheamplitude of the ordinary magnetic* 
variations and the height of to barometer. 

A paper « On the Ratio of the Specific Heats of Air* 
Hydrogen, Carbon Dioxide , and Nitrous Oxide n Was read 
by H. N* Mercer* 

The main object bf the experiments was to teat the 
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.accuracy with which y could be measured, employing* 
small quantities of the gas, with the ultimate view of ex- 
periments on the variation of y with temperature. The 
method employed was to observe with a platinum 
thermometer of very fine wire the instantaneous fall of 
temperature corresponding to a given rapid fall of pressure. 
The method was first employed by Lummer and Pringsheim 
{♦♦ Smithsonian Contributions,* 1898), using a bolometer 
Strip, with a vessel of 50 to zoo litres capacity. It was, 
later employed by Makower (Phil. Mag., February, 1903) 

_ for. the determination of y for steam, with modifications 
introduced by Prof. Calendar, which consisted in the sub* 
stitution of a platinum thermometer, compensated for 
conduction along the leads, m place of the bolometer strip, 

, and in the adoption of an automatic contactfor closing the 
galvanometer circuit at the .right moment, which, made it 
possible to wort with smaller quantities of, gas. The 
vessel used by Makower was about 9 litres In capacity 
The apparatus employed in the present experiments was 
similar to that used by Makower, bit , It was found that 
with due precautions an equal degree of accuracy was 
obtamabie with a vessel ofonly 300CC. capacity. , , 

^ ^ AUbieisgiven hi $*e paper showing the values ofthe 
, specific heat at constant pressure, for the various gases as 
calculated fro® the present otperiments. The values show 
good agreement with ffirect calorimetric determinations. 

: ,*.i ■ ' • bxscossroK. ' / ; r , ,J 

Prof. C. H. LKES thonght the paper marked an advance 
in the subject. Hydrogen was always a severe test in such 
measurements, and the corrections were troublesome. 

- Mr. F. E* Smith asked what was the diameter of the 
. platinum wire Used, as there was probably a. lag between 
Jts temperature and that of the gas* He thought more 
information whs required on the time of making the 
galvanometer, contact. - It was possible that the gas might 
Save commenced to cool, and in consequence to lower the 
temperature of the thermometer, before the correction due 
to the heating current had attained its final valise. 

The Author stated that the wire was very fine, about a 
fortieth of a mm. in diameter, and he did not think there 
, could be an appreciable lag. 

A paper entitled u The Asymmetric Distribution of ike 
Secondary BUcironic Radiation produced by X-Radiation” 
by A. J. Phu-pot, as taken as read. 

Homogeneous X-radiations, characteristic of various 
elements, have been employed to eject electrons from 
gold. By an ionisation method the relative energies pi 
the electrons emitted in the direction of propagation of the 
exciting X-radiation and in the reverse direction have been 
measured for each Of the homogeneous X-radiations 
employed. It has been found that the ratio of the energy 
of the former to that, ofi the latter increases with the 
penetrating power of the exciting radiation, its value 
rising from i'ir, when the mass absorption coefficient of 
idm X-rad&tionwas 5-0, to when the mass absorption 
cocfficicntwas 0*5. V 

^ \ - .A’-paper-iintilledi * * 4 Lecture ‘ Experiment 1 an 1 the 
Irrationality ofVisperskm” was read by Prof. S. P, 

' Thompson. > 

■ Newton’s method, of crossed prisms throws an oblique 
Spectrum on the welt If the prisms used ale of identical 
Toads of glass the oblique spectrum is straight from red to 
violet. But if different kinds of glass are used, the 
spectrum is curved by reason of the irrationality of dis- 
persion in pne or both of the glasses. If a diffraction 
grating is used instead of one of the prisms, then the 
r curvature .which is observed is that Moulting from the 
irrationality of dispersion of the particular prism employed, 
and for all known kinds of glass the refraction for blue and 
violet rays is disproportionately large. To exhibit these 
effects in the lecture theatre a diffraction grating of 12,000 
fines to the inch is employed to cast on the screen a 
horizontal spectrum of the first order, the light from an 
arc lamp being sent through a, small round or square hole. 
On interposing a prism to disperse the fight vertically 


upwards, the resultant oblique spectrum zs finely curved, 
being concave upwards. If in the arc lamp the carbons ~ 
used are those supplied for commercial w flame arcs,* the ' 
effect is more brilliant, since the spectrum contains several 
bright bands. If an alloy of sine, thallium, and lithium is 
introduced into the crater of the positive carbon, a still 
more' striking Series of bright points is produced in the 
curved spectrum. 

SOCIETY OF CHEMICAL INDUSTRY. 

(London Section). 

Ordinary Meeting* March a, 1914. 

Prof. W . K. E. Hodgi&nson in the Chair. 

The following papers, were read and discussed ;^- , 

u Bleaching of Chmkal Pulp and Suggestions for d 
Standard Method in Test Cases.” - By Arthur Baker and 
James Jennisoh. 

The authors have studied the above more particularly 
from the industrial standpoint and with particular reference 

x. Rate of bleaching at constant temperature* 

2. Rate of bleaching at varying temperatures. 

3 . Influence of residual bleach liquors upon the economy 
ofthe process. ' -- -■ 

4. Influence of preliminary acid or alkaline treatment. 

5. Influence of the concentration of the pulp. 

Conclusions arrived at by observations made during the, 
carrying out of the above experiments are: — . 

(a) That the use of residual bleach liquor or hack liquor 
is attended with an increase in the bleach consumption, 
and accompanied by a lowering of the colour of the re- 
sultant bleach pulp ; the use of bleach back liquor only 
being justified th the washing of material prior to bleaching, 
when it can be thoroughly removed before the fresh bleach 
solution is added to the half stuff. 

That preliminary washing, either by water, dilute 
acid* or dilute alkali, is not worth while in the case of easy 
bleaching pulp. „ , 

i (cj That the concentration pf thc pulp is the most Im- 
portant factor to be taken into consideration, and due 
regard to this point is absolutely essential in order to obtain 
the highest economy in the bleaching process as carried' 
out in the paper mill. , 

(d) That a temperature of 120° F. should not be exceeded 
ip any case. 

.< As an outcome of the above experiments, and in view of 
the fact that Sindall and Bacon’s suggestion to use tinto- 
meter readings as a method of stating colour values of 
bleached pulps has not met with any approval, we suggest 
for arbitration and specification purposes 9 standard 
bleaching test on the following fines 

/ Minimum quantity of pulp to be taken 10 grins., 10 per 
cent air dry pulp, 160 cc. of water containing 12 
per cent of hleatffi powder {35 per: cent Cl) caJca- 
lated on the ro per cent alrdry pulp. Temperature, 
xoo° F. 5 tithe, two hours. ‘ 

The pulp is obtained in a fine state of division for 
bleaching by agitating with a heavily designed brass stirrer 
of the egg-beater type fitted with teeth. 

Samples of the resultant bleached pulp after washing are 
obtained by making small hand-made sheets, and air drying 
the same. 

For standards of reference, and this has heea the main 
difficulty, we suggest suitable colours be fixed by repre- 
sentatives of the Paper Makers’ Association and the Wood 
Palp Association. These standards to be official, and 
matched in dull porcelain as follows: — / -~ r - 

A. Colour obtained by first quality easy bleaching sul- 

phite. 

B. Colour obtained by second quality easy bleaching 

sulphite. , 





C. Colour obtained by first quality easy bleaching sul- 

phate. 

D. Colour obtained by second quality easy bleaching 

sulphate* 


Standards to be kept by the Paper Makers’ Association 
and Wood Pulp Association of the various countries as 
official standards. 

The percentage of bleaching powder required to give any 
of the proposed standard colours would 'under t the con- 
ditions of the standard test serve as a direct indication of 
its value from a white! colour point of view. 

“ Application of Calcium to the Formation of Alloys” 
By W* R. Hodgkinson. 

In connection with copper and some of its alloys a 
mixture of calcium carbide with borax, boric acid,common 
salt, or other chlorides was found a very efficient deoxidising 
fiux. .A considerable number of metallic oxides, CaO, 
ZnO, FeO, PbO*. are reduced to metal when heated with 
carbide*, but the reagent is not convenient for the purpose. 
Attempts to reduce oxides of such metals as cerium and 
zirconium and to form alloys by using a mixture of the 
metallic oxide, carbide, and copper powder or copper oxide 
were unsuccessful at ordinary furnace temperatures* Ex- 
periments with the chlorides either ready formed or formed 
in situ by introducinga mixture of the oxide and ammonium 
chloride in, small portions at a time into a heated crucible 
(having regard to the possible volatilisation temperature 
pf the chloride) were more successful. ' 

Two methods for the production of alloys were used. 
Tn the former a mixture of halide, carbide, and the prin- 
cipal metal is used, whilst in the latter and better method 
noth or all the metals are as halides. * When the former 
method is used the mixture of dry halide with powdered 
carbide is dropped on to the principal metal already fused 
in a crucible, arid after the whole is fused the contents are 
stirred once or twice and poured. When working with 
mixed halides the mixture with or without an additional 
flux is placed in a crucible already heated, or packed into 
j the crucible cold and then fused. Much beat is evolved 
by the interaction of some halides, such as those of copper, 
lead, zinc, nickel, cobalt, and stiver with carbide. This 
materially assists the reaction when certain of the halides 
, or double salts are simultaneously employed. 

Copper has in many cases been used as the principal 
element of the alloy to be formed. Alloys of this metal, 
with Co, Ni* Mm Ce, Zn, Ta, Ti, were formed. The 
quantities Of the four latter metals taken up in the alloy 
were in all cases Jess than the theoretical ; with the others 
the loss was not so great ; it would probably be less on a 
.large scale, ' ' ; ■ 

Alloys of manganese are conveniently formed as the 
chloride melts without serious volatilisation at below 
iooo 0 C. Those containing Bi, Pb, SO, Sb, Cu, Ag, Gp, 
Ni have been prepared. 

Metallographic details are reserved for a later com- 
munication. 

Blasting Gelatin, , Some Notes and theories,” / By 
W* A, Hargreaves. . - - • 1 ' 

Blasting gelatin is officially defined as consisting of 
nitro-cotton, carefully washed and purified, combined with 
. thoroughly purified nitroglycerin in such proportions that 
. the whole shall, jbe of such character and consistency as 
not tbbe liabler to liquefaction or exudation, and with or 
without calcium carbonate or magnesium carbonate hot 
exceeding 2 parts by weight in every 1000 parts of the 
finished explosive. Ip actual practice blasting gelatin 
. consists only of nitroglycerin and nitro-cotton. 

' The author’sexper ience as an inspector of explosives shows 
that manufacturers have not arrived at a knowledge of a 
r definite proportion of nitro-cotton to use, 'and have never 
been certain of -producing every time a blasting gelatin 
, complying with the definition already mentioned. With 
the nitroglycerin there is no trouble* since it is a homo- 
geneousliquH and one that can be thoroughly washed 
an&purified from all matters liable to confer instability 


upon it. With nitro-cotton the case is different, there 
being always the possibility of small particles of impurity 
remaining in the cotton, surrounded and protected from the 
washing liquid by the colloidal matter of which the nitro- 
cotton Is composed. Apart from the low-test difficulty 
there is the more common trouble of exudation of nitro- 
glycerin. For this the usual remedy has been to increase , 
the proportion of nitro-cotton. Four objections are stated , 
to this : - (1) Risk of loW-heat test ; (2) the blasting gelatin 
likely to be insensitive to detonation by the ordinary No. 6 
detonator; (3} considerable increase in generation of carbon 
monoxide ; and (4) greatly increased cost. 

Some years ago an hypothesis was formulated,, and has . 
been tested since by observation and experiments. Th’s 
hypothesis is based upon the theory that blasting gelatin, 
instead of being a solution of a small quantity of nitrut 
cotton in a relatively large quantity of nitroglycerin, is 
really a colloidal solution of a certain quantity of nitro- 
glycerin in nitro-cotton, intimately mixed with some free 
ungelatinised nitroglycerin. 

After discussing this hypothesis the author suggests that . 
the remedy for exudation is not to add more nitrohotfon, 
but to get a larger amount of gelatinisation during the 
initial mixing of the nitro cotton and nitroglycerin, and to 
obtain this end more thoroughness is necessary in the 
preliminary mixing and also immediate and thorough 
working in a machine. 

ALCHEMICAL SOCIETY. 

Roger Bacon, , 

The eleventh General Meeting of the Alchemical, Society 
was held at the International Club, Regent Street, S.W., 
on Friday, March *3th. The Chair was occupied by the 
Acting President, Mr. H. Stanley Redgrove, B.Sc,, F.C.S, 

A very interesting lecture was delivered by Mr, B. RAtt>H 
Rowbottom dealing with the life, thought, and influence 
of the English alchemist and philosopher, Roger Bacon. ! 
After stating that very little was known of the early events 
in Roger Bacon’s life, the lecturer pointed out that two of 
the factors undoubtedly potent in the formation of his 
or iginal and pregnant philosophy were his deep knowledge 
of mathematics acquired during his stay at Oxford, and 
his study at a slightly later period, of the best Arabic 
writers. The fact was next emphasised that, although 
Roger Bacon was usually known to u* as an alchemist,; 
his great achievement was the creation of 'a system to be 
applied in the unravelling of the, laws of nature, which was 
remarkably similar to that we to-day call scientific method* 
The lecturer^ proceeded to deal with several of Roger 
Bacon’s works, pointing out the extremely short time in, 
which the most important were written, and he finally gave, 
the construction of the Opus M&jus in detail. In con ' 
elusion, Mr* Rowbottom suggested that the day will prob- 
ably come when the name of Roger Bacon will no longer 
call to mind magic or " spooks,” hut a man who, born into 
an ignorant age, shed a light not to he considered negligible 
even in .the present century. . i, - 
The lecture was followed by an animated discussion, , 

The full text of the lecture and an abstract of the dis- 
cussion will be: published in the March number of the 
Society’s Journal. 

Preparation by Catalysis of Decahydroqulnoline 
and Decahydrbquiaaldine. — Paul Sabatier and M.- 
Murat. ■— D ecah dr oqa inoliue can be prepared by hydro- 
genation of quinoline over nickel; it is a colourless liquid 
with a very strong alkaline reaction. An excellent yield 
of decahydroquinaldine, C10H10N, can be obtained by the 
direct hydrogenation of quinaldine over very active nickel, 
Like decahydroqulnoline it turns red-litmus blue, fumes in ; 
air, and combines with carbon dioxide, giving a solid 
carbonate. The authors have also prepared the chloro- 
platinate, acid oxalate, piprate, #c, — CompU* Rendu*, 
cl via,, No. 5; *- 4 - ■ ■ : 



Elements of Qualitative Chemical Analysis. *55 

NOTICES OF BOOKS, 


The Elements of Qualitative Chemical Analysis. By 

Julius Stieglitz. Volumes L and II. London: 

G. Bell and Sons, Ltd. , 1914. 

The first volume of this book deals with the fundamental 
principles of qualitative analysis. Part I. contains a short 
outline of physical chemistry, which will probably be 
found sufficiently full for the student who has not already 
been through a course on the subject. Many references 
to larger 'works and to original papers are included, and 
those which are specially suited for the students 1 reading 
are distinguished from the others. The second part 
explains in detail the application of the general principles 
to the processes of qualitative analysis. In the second 
volume a complete course of qualitative analysis is given i 
this volume is interleaved with blank paper in order that 
the many questions which are scattered through the text 
may be answered in writing by the Student, who will thus 
he helping ^to compile his own textbook. The book is a 
good example bf n lhdroughly modern work oh qualitative 
analy8is,and^ in the scientific 

nxethhd;. of attacking analytical problems and in careful 
practical work. . ^V\v; ' / ; ■ 


principles and Practice of Agricultural Analysis. Second 
Edition, Volume III. Agricultural Products . By 

Harvey W. Wiley, A.M., Ph.D. Easton, Pa. : Tbe 
Chemical Publishing Co. ' London ; - Williams and 
Norgate. . 1914. ^ ,■ \ ^ ' * .. 

Tub author of this book has made It his special aim to give 
a succinct account of the historical development of 
agricultural analysis, and to show clearly the present state 
ofohr knowledge of its principles and practice. The book 
will prove of considerable value as a work of reference,, 
and the copious details it contains will enable the analytical 
chemist to select and carry out with success any of the 
methods usually employed in agricultural analysis. . Much 
attention has been paid to continental literature oh the 
subject, and many references are given to foreign periodi- 
cals^ Special emphasis is laid upon the fundamental 
principles, and the first part gives a detailed description of 
general methods and apparatus. Subsequent sections 
deal with the extraction and identification of the various 
constituents of vegetable and animal products and the 
analysis of dairy products and feeding- stufis, and the 
determination of nutritive values, &c. t are fully treated. 


Ldhoratoriums - Einncktungen ftir Quantitative Analyse 
C durck EUktrolyse. \ il Laboratory Equipment for Quanti- 
" r tiVe Analysis by Electrolysis”). Aachen : Gebr, Raacke. 

This catalogue of apparatus for the equipment of labora- 
tories "for quantitative analysis by electrolysis' contains a 
detailed account of tbe laboratory of tbe Konigl. Techn. 
Hochschule at Aachen, which was equipped by Messrs. 
Raacke, and was the first of its kind in Germany and a 
model for similar institutions. The catalogue contains an 
illustrated price list of various lands of electrical heating 
and other apparatus.. ’ 


La Nature dei Rayons X. ("The Nature of the X-Rays’*)* 
By Augusto Righi. Bologna ; Nicola Zanichelli. 

In this lecture, delivered before the Congress of Italian 
Radiologists at Milan, Prof. Righi described, in the graphic 
and' clear style of which he is a master, recent discoveries 
relating to the nature of the X-rays.. After speaking of the 
early investigations of the rays*" he explained in simple 
non-technicai language the experiments which have been 


performed on tbeir reflection, and pointed out that the 
logical conclusion of these experiments is that the X-rays 
are of tbe same nature as light rays, and are thus a mani- ■_ 
festation of electro-magnetic waves propagated in the 
ether. 


Lectures on the Research Chemist in the Works , with 
. Special Reference to the Textile Industry . By W. P. 

Dreaper. London: The institute of Chemistry of 

Great Britain and Ireland. 19x4. 

The two lectures contained in this book were delivered 
before thelnstitute of Chemistry in October and November, 
1913. The . lecturer discussed briefly the training re- 
quired by the research chemist occupied in the textile 
industries, and the probable nature of the original work 
Which he would be called upon to do. The equipment of 
the laboratory and the establishment of experimental 
works are considered, and some special problems are dis- 
cussed to illustrate the general remarks. Many processes 
which, are employed in the textile industries, such as 
embossing, waterproofing, silk weighting, &c., are treated, 
and research chemists, both those who are just entering 
Upon their career and those who have had some years 
of experience, will find the lectures stimulating and. 
interesting. 


Tabellen zur Berechnung der u Theoretischen ” Moire- 
fraktionen Organischer verbindungen. ( u Tables for the 
Calculation of the 4 Theoretical ’ Molar Refractions of 
Organic Compounds**). By K. v. Auwers and A. 
Boennecke. Berlin : Julius Springer. 1914. 

This handbook is issued as. a supplement to Roth and 
Eisenlohr’s book on refractrometery, and is designed to 
save the worker the lengthy and tedious calculations 
necessary for obtaining the, values of molar refraction and 
dispersion* The tables include the hydrocarbons, Sub- 
stances containing oxygen and halogen derivatives, and 
they can also be used for any other elements if tbe atomic 
refractions of the latter are known. Only compounds 
containing up to 15 atoms of carbon are included, and no 
triple bond derivatives. Iri the calculations Eisenlohr’s 
I four-figure tables of atomic refraction have been- used, 
I except in tbe case of bromine, when results which are prob- 
ably more accurate have been employed. 


International Rubber Congress and Exhibition, Batavia 
(Java), x 914. Guide to Visitors. . 

This guide for visitors to the International Rubber Con- 
gress and Exhibition to be held at Batavia in September 
and October, 1914, contains: much information relating to 
the Congress, including the titles of the lectures which will 
be given and tbe subjects which will be discussed. Many 
excursions to well-known rubber . estates in West Java and 
elsewhere will be organised, and the attractions of tbe 
island combined With the. interesting programme arranged 
will no doubt induce many experts and others interested 
in the preparation or cultivation of rubber, to attend the 
Congress. : - 


Sulphurous Anhydride and Camphor. — I. Bellucci 
and L. Grassi. — It has long been known that camphor 
readily absorbs large quantities of sulphur dioxide, giving 
a colourless liquid, which, when left in air, slowly evolves 
SO a , and leaves the original camphor behind as residue. 
The determination of the melting-points of mixtures of the 
two substances in ~ varying proportions indicates the 
formation of two compounds, namely, 2SO2.C10H16O 
(m. p. — 45 ft ) and SOa.CioHicOfm.p. - 24°). Tbe well- 
known fact that sulphury! chloride is readily formed by the 
action of chlorine on SO* in presence of camphor is prob- 
ably connected with tbe formation of these compounds.—* 
Atti della Reale Accad . dei Lincei , xxii., [ii.] # No. sa. 
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Meetings for the Week. 


I Chemical #bws, 
t March ay, xpx* 


CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.— All degrees of temperature are Centigrade unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances de V Academic 
aes Sciences. Vol. clviii., No* 6, February 9, 1914. 

, Velocity of Reaction In Catalytic Hydrogenations 
in presence- of Platinum Black. — G. Vavon.— The 
velocity curves of the hydrogenations erf substances 
capable of fixing several molecules of hydrogen show a 
very different appearance according to the quality and 
quantity of the catalyst. By heating platinum black its 
activity may be diminished, -so that it becomes unable to 
effect difficult hydrogenations, while it may still easily 
catalyse less diflScult hydrogenations* 

- - Berichte dir Deutscken Chemise hen Gesellschaft v 
c . VoU xlvii., No. 2, 1914. 

: Synthetic Rubber from Isoprene.— G. Steimraig.— * 
Harries has stated that the synthetic rubber prepared from 
Caoprene byhearing r and also by acetic acid polymerisa- 
tion, is chemically identical with para rubber, there being 
no differences in ,the^ derivatives of tbe two substances. 
Both are Supposed- to be composed of the same hydro- 
carbon, i.5-diraethyI*cycloQctadiene*i.5. Similar; poly- 
merisation products of isoprene have been . obtained by 
heating it . in presence of ozonides or peroxides, or by 
acting upon it with sodium in presence or carbon dioxide. 
These products yield ozonides from the decomposition of 
which succinic acid and acetyl acetone result. These 
two decomposition products ^must be formed from 1.6- 
dtmethyl-cyclo'octadiene-i.5, and thus rubber prepared 
artificially from isoprene must consist of a mixture of 1.5- 
and i.fiidimethyloctadiene-i-s. The product obtained by 
Harries gives a similar result. The formation of these 
two Isomeric rings is clearly caused by the asymmetrical 
structure of isoprene. Natural rubber gives no derivative 
of x.fi-dimethylcyclooctadiene-x.s, and is thus a single 
substance. This explains why all tubber-like products 
artificially obtained from isoprene are not identical in pro- 
perties with natural rubber. 

_ Tungsten Cyanide.— -Arthur Rosenheim and EUel Debn» 
— The authors have prepared a cadraium-triammin salt of 
thetungsten cyanide anion, [Cd^H 3 )33gW(CN|8].a]^0, 

They lave showt? by titration wth permanginate 8 thS* in 
-this compound tungsten- behaves like a pentavalent 
element, and it is thus, like molybdenum, an exception to 
.thevalenigrittle.' ■ y # \/ j - J 

AtH della Reak Accadmia dei Lined. : 

Vol. xxii. pi.] , No. xa, 1913. , - ; 

VHeduction, of Aldehyde# to a -Glycols, —R. Oiusa 
and A. Mflani.— When aldehyde, is treated with mag- 
nesiam amalgam three different reactions may occur 
M Reduction to primary alcohol, (b) Reduction to 
disecondary ^glycol. : {c) Condensation to aldol and sub- 
sequent redaction to / 3 -glycol. These reactions proceed 
with different velocities, and the. relative quantities of the 
.products depend upon the. velocities. In, the .case of 
the aldehydes Of the fatty series the last reaction occurs. 
. most tepidly, and the / 3 -glycol is the principal product. 
To prepare a-4-butylenic glycol ah ethereal solution of 
acetic aldehyde is made, and a per cent magnesium 
amalgam is added in very small portions. The ethereal 
solutionis acidified with dilute sulphurio. acid, washed, 
dried, and distilled. The portion coming over between 
i8o° and 190? is redistilled, when the pure glycol passes 
oyer at x&pH-xfcS 0 , ^ Prbjdonio and benzoic aldehydes may 


Dinitro Derivatives of Meta-dihalogen Benzenes. 
— J G. Korner and Dr. Contardi.— The authors have 
extended their study of, the dinitro derivatives of meta- 
dihalogen benzene by preparing and investigating the pro- 
perties of tbe following * - 


X 





where X is a halogen. They have also obtained dinitro 
bromo-chloro, chloroiodo, and brorao-iodojjderivatives of 
formula-— , ' 

No* ; ^ ; 



Vol. xxiii. [i.J, No. x, X9X4. 

Distillation of Nitroglycerin at a Dow Tempera- 
ture.— 0 . Chiaraviglio and O. M. Corbino.— The authors 
have devised an apparatus in which nitroglycerin can he 
distilled at a low temperature. By means of this apparatus 
they found it possible to distil about to grms. between 
25 0 - and o*, tbe operation lasting about forty -four 
hours. From, the data obtained the vapour- pres- 
sure at 25* c ould be calculated , from the formula 

P » wherb R is the gas constant, T the 

absolute temperature, M the molecular weight, and w* the 
quantity of the substance. ■ 


MEETINGS FOR THE WEEK. 


Monday, 30th, ~F 


\t 8. (Howard Lecture). “1 


ombuation.” by Prof. W. A. Bone. F.R.S. 
al Institution, 3. ^nd*capejiua_ Natural Ob- 


Tuesday, siat,— Royal L,, ... _ 

jdeta m Classical Art," byA. Smith, M.A. 

— Royal Society of Arts, 4.30. /’ Oil Resources of the 

Empire,” by Dr. F, Mollwo Perkin. . . : 
Wednesday, April ist.— Royal Society of Arts, 8. “Sarawak,” by Her 
Highness Tbe Ranee of Sarawak. 

— ‘ 1 Society of Public Analysts, 8. “Damage 

caused to Vegetation by Sulphurous and 
* ‘ iburic Acids in- the Atmosphere^’ by 


Sjdphu , , 

“,H. Tatlqck and R.T.Tfaomaonr 


■ , ■; ' ’*/ * : r Ri _(■ 

v, ' : normal Rrirtiction of Milk Serum/’ by T. 

, McCrae. “ Water of Dorton Spa,” by A, 
- ' ■ . . ■ - -Mitchell. - - r 

Thursday, end.— Royal Institution, a. ♦' The Progress of Modem 
, Eugenics, “by C. W. Saleeby, MD,, 8tc. 
r — — ‘Royal Society, 4-30. (Bakerian Lecture). “Series 

. - Lines in Spark Spectra,” by Prof. Av Fowler, 

- j > 7“ > F.R.S. 

-Chemical, 8.30. “The System; Ethyl Ether— 
■ ' . * • Water— Potassium Iodide— Mercuric Iodide; 

' Part II I., Solutions Unsatutated with Respect to 
• ; - ■ - Solid Phaaea in the Four component System,” by 
“ * - ’ A.C. Dunuingham. “Velorityof Saponification 

pf Acyl Derivativeatrf Phenols -Part I., VelodW 
of Sapomflcation of Phenyl Benzoate,” by H. 
McCombie and H. A. Scarborough. “General 
Method for the Preparation of Glyoxals and their 
Acetals,” by H. D, Dakin and H. W. Dudley. 

J “ Action of Sulphuric Add aa j ” « 

“ 1 . Dunlop. 


by J. G. M. Dunlop. , “Constitution of the 
Glycerylphosphates — Synthesis of «- and 8- 
Glycerylphosphates,” by H. King and F. "L. 

, Pyman. “Destructive DisSlation of Soil,” .by* 

. E, j. Holmyard. “Addition Products of Nitron 
‘ ' . - v compounds and Axnines,” by H. Housley. “ Di- 

- benroylglucoasylosei CxiHisOiofCO’CaHsla HnO— 

. A Natural Benzoyl Derivative of a New Disac- 
■ . charide>” by F. ,B. Power and A, H» Salway. 
Friday, 3rd.— rRoyaV Institution, 0. “ Further Researches on Positive 
. 1 . . Rays,” by Prof. Sir J. J, Thomson, F<R.S. . 

Saturday, 4th, —Royal Institution,. 3. “Recent Diwoveriea in 
Physical Science,” by Prof. Sir J, J. Thomson,. 
O.M,,F,R.S, . 
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Relative Abundance of Sever alMetallic Elements . 
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„ ^ ^tiqo that each ester is a mixture of two isomers r 
//which haye rotatory powers of opposite sign and different 
‘ * dispersive power.. Such co-ordination is effectively 
brought out by the construction of “ characteristic dia- 
grams” "drawn in the manner described by Armstrong 
, and Walker^Froc. Roy . Soc., 1913, A, Ixxxviii., 38S) . 

; The present authors therefore -suggest that (1) in general 
two forms of any one ester can exist 5 (2) the proportion- 
l of these two forms present varies according to the condi- 
tions of; temperature or solution ; (3) the difference Is doe 
to the exercise of the supplementary valency of the oxygen 
'-atom in One of the forms* and (4) when the two forms 
differ m dispersive power and optical sign, 'anomalous dis- 
persion may be observed. In an homologous series, of 
esters the effect of the growing chain on .the 'rotatory 
powers ofthe two isomers {supposed to be present)would 
■ ba likely to yary in a more or lessiegalar manner through^ 
;/qnf the series.; In the Series of esters mentionedabove, 
.since the. region* In which anomalous dispersion . has been. 
J- "observed' lies near to o 6 ] tlje dispersiy e poweri ofthe 

Isomers cannot be very widelydifferent irithe case; of any 
pfithe compounds," whilst if there he any connection at all 
befween^ chemicsd constitution jahd ► irptatory' Jpcwetv the. 


bs&t same relationship,' (T , M — ,, 

-?hsftuefical: ■relation uissbxar;beeh c ^<^d^ fs not yet 
possible to choose a .set; of iCpnditions suitable for instil 
' , tutipg; comparlsonst^But it is significant that the sfcwfr 
j characteristic diagramappears tp correlate all, the detef- 

- ruinations erf the rotatory power ofpneof the * optical 

antipodes of the cornpoundscomprising the eleven series ' 
mentioned above, in addition to other derivatives of the 
carhinolsthemselves* ,■ , l y/ ,* -■■■ „„ 

“ ' . In this respect , the properties, of /-methyl a-naphthyl 
carbmol are very instructive. It. melts at -47^ but will 
remain m the supercooled state, and at io° it has 
[a] Hg - 8-oP, showing at and within a few degrees of this 
* violet ; , r< - : • ‘ .« - , ■ - . 

temperature anomalous dispersion? at 120° it has 

- 0*] -77'4°, at and above which temperature the dis- 

persion, remains approximately constant. In 5 per cent, 

; carbon bisulphide solution if has [n}Hg *1’ 198*9°, whilst it 
y‘-v; '.iy -j-:.. , , '.violet' , "... 

forms a- dextro-rotatory hydrogen phthalic ester, which in 
: 5 :per cent ethyl alcoholic, solution has [a}Hg +1717°; 

/ ' \ ' - 'Violet - 

These determinations range over 370° and can . be corre- 
fated oh one characteristic diagram. If can be assumed 
here that ft) twoiorms of the cafbinol with different 
; dispersive power arid, of opposite optical sign exist, owing 
V to different dispositions of the valencies in the naphthyl 
radicle; and {2) the rotatory powers of these two forms 
■' and their esters, ate principally determined by; the groups 
attached to theasymmetrio carbon atom, : 

" ; , At least it: seems how Capahle of proof that the rotatory 
po-Wer of a derivative of a. given opficafiyacti ve compound 
Is some function' of the rotatory power of "the latter, 

* although the highly constitutive character, of this physical 
property m^kes the prohlem still one . of extreme 
co^a^* /.v,: 

/ Specific Heats and If eats of .Fusion of the Alkaline 
/ Metals,-— E. Rengadfe.— Theatomic specific heat ofthe 
alkalwveAetals, although- ^always approximately 6, in- 
“ creases regularly with the atomic weight, while the atomic 
.heat of fusion regularly decreases,- The ratio of the 
atomic heat of fusionto the absolute temperature of fusion 
is a number which is nearly constant for all the four metals 
, investigated ; . the difference between the extreme . numbers 
{fbf potassium and caesium) dots hot exceed 2/5 peir cent. 
If thevariation of the specific heats withtbe temperature 
is Investigated it is found that for the solid metals the 
temperature coefficient increases rapidly for rubidium and 
caesium, With the liquid metals the reverse is the case - 
Bull, Soc . 0 him, ie France > xv.-xvi„ N0.4. 


. THE RELATIVE ABUNDANCE QF SEVERAL:, 

- . , : 0 HETAtLIG'/ELEMENTS; . , 

’ - I|y Fi W.Xt^RKE md GEORGE STEIGER. 

I>UErNO the past twenty-five years several estimates of the 
relative abundance of the commoner chemical elements 
have been published from the laboratory ~of the Unite# 
States Geological Survey. (For the latest of these 
estimates Bee Bulletins. 41Q and 491, U.S. Geol. Survey ; 
also a paper in Proc. Am* Phil. Soc.; li., 914). These 
estimates^ however, covered only such constituents of die 
earths crust as are usually determined, in the course of 
fairly complete analyses, including^ In, , many, cases,, ithe 
less important elements, " barium, ! w strontium, ; nickel,; 
^chromium* vanadium^; and zirconium. ; v For’ the more 
familiar metalsJ: copper^ lead> zinc," and arsenic, no really 
adequate data were available, and ho attempt was made to . 
compate either their abundance or, their frequency- -Such v 
Attempts have been made , by omersi hhWever, but not - 
altogether conclusively. {Seer for example, Vpgt, ZeiL 

' 3 > 7 V' 4 * 5 /aod iE 99 ^ppv ■: 
r*>y 274 ; and Kempj ^Econ. Geol.;” i., 207). ' 

.In order to gain a ^definite idea as to the relative 
abundance of the elements in , question, a number of 
composite analyses were made. That is, in each group of 
substances investigated, many samples were blended into - 
pne uniform; Sample* and that was then analysed. The 
average content of each metal was determined In that way 
with as close an approximation to accuracy as could have , 
been attained; by many individual" analyses; Four Such 
composites have been studied thus far;. namely, two of . 
oceanic : -clays’, contributed by Sir John Murray (for the 
complete analyses of these clays see youm, Oeoi; t xv. , 
783)^ one of silt or mud from tbe deUa of the Mississippi ; 
and one of igneous rocks which; had previously been 
analysed : in 1 the laboratory of the Survey; For the 
Mississippi silt the general analysis, not heretofore pub- 
lished, is as follows ^ V , , - ' . ' ' ' 


Table J. — Composite Analysis of 235 Samples of 
, Mis$iss£ppi : .$iU > ' • ; - * " 

SiOj J - .. ... y. .* ' 69?g6 ' ’ 

. ,A hp 3 , v v ,' , 10*52- . 

, ^03 ». • Iv . . ... - -3*47' 

; MgO If .'. # jt"-4t'. - 1 : 

'■CaQ' . . '2*17. 


Klo 


• * * 

V30 . 

H s O,-r y, 

. . 


3 7 »' 

HaO-b, *r ». . . / 

. . 


1*96 

TiOj 

. . 

... 

o *54 - - 1 • 


• V 

... , 

0 05 v 

CO2 , 1 ■ , L - >* • 

. 1 

... . ; 

.1*40. 

Pa0 5 ... . * s 

• 

* a a * , 

o*x8 

: S 0 3 



o'P 3 . 

, S r 

1 - Cl » . ,„** Mj «, < 

;; 

1 ;>' ? ..-a C. 

0*07 ■ , ; ; , 
, ‘ P130; • ; 

F.‘ .. : 

* i,"! ' 

«‘f 11 

d'07 J - y 

Cr a 0 3 1 •* 

* • a 


0-01 

'V2Q3 ... . 

• a 


0 -Q& 

■- Nip .. ... 

r-. 

«. 

0’0i7 

, MnO , .<* 

• . 

■;* 

q*o6 

BaO, v. 

„ , , 

• »; * • 

0*08 

SrO 



> Trace , 

CiiO y* ... 

.. 

.... 

0-0043 . 

ZnO . *v 

, , 

**, * . ' 

, o*ooio J 

AS2O5 ♦» 


• *v 

0-0004 ; 

Pbo 


* V . • • 

0*0002 - 

Organic.. .. 

•-* 

”, 

p “ .0*66 ; 1 ■ 

' . ‘ ■ 



...100*6229 ; 

Less O *• .. 

'• * 

' •.* ' .»■ 

0*13 


100*4929 


i6o 
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* (Note.— -E xcept when otherwise stated the analyses 
given here were made by Mr. Steiger). 

, The, composite was made up of 235 separate samples, 
collected by E. W. Shaw. For the determination of NiO, 
,CuO, w PbO, ZnO, and Asa 0 5 * 200 grms. of the silt were 
taken. The presence of organic matter prevented the 
separate determination of ferrous iron. The chlorine in 
this analysis is doubtless due to salt from the Gulf of 
Mexico. - ' , 1 

For the four composite analyses above mentioned the 
data under immediate consideration are as follows 
A. The **red clay*’ of the oceanic depths* Composite 
of 51 samples dredged from the Sea bottom and representa- 
tive of all the great oceans. The larger part of this 
material was collected by the Challenger Expedition. De- 
terminations; (by E. C, Sullivan) ofCuO,ZnO, PbO, and 
AsaOjmade oh 150 grm. portions. * / ' 

“Terrigenous clays,” from oceanic depths of 140 
to 2i2D fathoms. Composite, of 52 samples, namely, 
4;“ green muds ’’ and 48 “blue muds,” also mainly from 
the Challenged Expedition. Determinations made on 
300 grriL portions, 

, C. Composite of, 235. samples of Mississippi silt, as in 
“the. foregoing analysis. For ' the .heavy metals .200 grm . 
portions were taken. : * \ ’ ' ‘ ? / . : / 

By." , Composite of 329 igneous rocks, all American. 
Determinations on 90 grra. portions. 

, In the red clay a trace of molybdenum was also detected 
:by Dr . .H illebrand. . ' ? /’ ‘V 

TaElb Il.---SummaryofData fromComfosiU Analyses, 
i A* B'/ ; C* I>* .'Average. " 

NiO .. 0*0326 0:0630 0*0170 6*00653 0 0296 

| AS3O5 ,i.; 0-0016 Trace 0*0004 0-00074 0*0005 

PbO . . 0*0673' 6*0004 0*0002 0*00081 6*0022 

CuO .. 0*0200 o*oi6o 0*0043 0*01167 0*0130 

ZnO 0*0052 00076 6’poio 0*00638 0*0040 

These figures give "quite clearly the order of magnitude of 
the several percentages, and; they are corroborated by the 
work Of other investigators. In a series of 36 igneous and 
metamocphic rocks of British Guiana, Harrison found a 
mean percentage; of 0*025 copper. In 23 of his samples 
lead was aiso sotight for, and detected in 5 of; them* the 
maximum amount being 6*02 per cent. In a typical speci- 
men of the Columbia River basalt Wells found 0*034 of 
copper, and the same quantity was determined by “Jensen 
ip an andesite from Fiji; In the porphyries of Leadville, 
Colorado, Hillebrand was able to determine lead. Out of 
18 samples, taken at. points remote from ore bodies, the 
average amount found was 6*002 per cent of PbQ. One 
porphyry also yielded o v od8 per cent er zinc oxide, and a 
rhyolite contained 0*0943 P er dent; , , ,v ; 

In four rocks, granite, porphyry, and diabase from the 
Archean of Missouri, Robertson determined the following 
percentages, of le ad, zinc, and copper i — *j £ ' • 

Pb 0*00197 to 6*0068.^ average, 0*604 l ' 

>Zn .* p. 6*06139 to 0*0x76 y average^ 0*009- f .‘ 

y i * ■ Cq >. iy “ 0*69240 to o*oxh£ ; • average, 6*606 ; V- 

The adjacent limestones also carried these metals, but 
In slightly smaller proportions. Similar results were 

mines in Great Bntain. Heaver ages ar e~ Pb o *0032^ jjer 
cent, and Zn 0*028; In the lime stones and. dolomites of . 
the Dubuque region, Iowa, Weems determined lead and 
zinc. The average of 9 samples gave 0*00326 per cent of 
Ph, and 0*00029 of Zn, Many other determinations of the 
heavy metals in rocks are scattered through the literature 
of geology, but these examples are sufficient to illustrate 
what has long been known. ^ The researches of Forch- 
hammer, of Sandberger,- and of Dieulafait are familiar to 
geologists, but they lack the quantitative basis which, is 
supplied by the composite analyses giyen here. 1 (For 


literature references see Bulletin 491 U»S. Geol. Survey ; 
“ The Data of Geochemistry,” pp, 600—602, 643). The 
heavy metals are widely diffused throughout the crust of 
the earth, and generally in determinable proportions.' The, 
order of abundance, as now ascertained, appears to be Ni, 
Cu, Zn, Pb, As* with, of course, local variations. 

With the aid of the estimate here given for. zinc, which 
is near 0*005 per cent of ZnO or 0*004 Zn, it becomes 
possible to gain some' notion as to the relative abundance 
of cadmium ; for the two metals are commonly associated. 
In 10,906 shipments of zinc ores, from Webb City and 
Joplin, Missouri, mostly in carload lots, Waring found an 
average percentage of 57*96 Zn and 6*358 iCd. (Cited by 
Siebenthal in tJ.S. Geol. Survey, “ Mineral Resources,” 
1908, i., 796; see also, for other data, Waring’a paper in 
yourn f Am. Chew. See „ xXvi., x6). ' -The ratio is 1 Cd to 
162 Zn. From 42'analyses of sphalerite given in Hintze’s 
w Handbuch der. Miner stogie,” the mean ratio is % to 163. 
From 82 analyses of European zinc ores, cited by J ensch, 
the ratio x to 277 appears (Ahren’sHSammlung Chem, 
Tech. Vortrage,” ,iii., 201). The mean of these -three 
estimates is 1 to 2 qi ; that is, in round numbers, zinc 
seems to be about 20b times as abundant as cadmium. A 
more precise estimate can hardly be made at present; but 
the figure is better than no estimate at all. It has a 
quantitative basis, and is therefore something more than a 
mere guess. If the percentage of zinc in the earth’s crust 
is 0*004, then that of cadmium is of the order of 0*00002. , 
In the course of the regular rock analyses made in the 
laboratory of the Geological Survey* many determinations 
have been made of elements of minor quantitative im- 
portance. These determinations are numerous enough to 
fix their numerical significance between maximum and 
minimum limits as follows : — . ' ‘ 

In round numbers, about X200 such analyses, nominally 
complete, have been made, and, in 793 of them barium 
oxide was determined or proved to be absent. The mean 
of these ^determinations, counting absences as zero, is 
6*204 pet tent, which is probably a maximum. If the 
remaining 407 rocks, were all free from barium, and so 
regarded, the average percentage of BaO would be 0*069* 
a minimum, and between the two figures the most probable 
value would tie, their mean being 6*086, Upon this basis 
of Computation the following table of percentages has been 
constructed ' ‘ 


, Table lll^Summaryof, pata from Roch Analym. 

' * r . . Number of' - ‘ \ 0*./-'' .. * - f : 1 , , 

; determination*. Maximum. r - .Minimum. £ ' : Mean. 


BaO . » - 793 > < 0*104 ?/ 0*069 ? 0*086; 

SrO, ;> 649?' 0*040" 0*022 , v o*03x 

LiaO v*. ; 581 ‘ o-oix 6*005 o*o«8; 

NiO ,s* * 299 0*026 0*006 ? 0*0x6 

Cr 4 0 3 ' . ? ;:'’293 0*050 0*0x2 0*031 

v a 0 3 . , 102 *■ ■ ,0*026 0*002 0*014 

ZrOa * » 372 '■ 0*023 0*067 0*0x5 


In three of the composite analyses already cited, similar 
determinations were made, and the results obtained fit in 
fairly well with the figures, of this table. ' : 

The percentages found are shown in the following 
^able:— ' ' - 

Table TVi~rData from Analyses of Composite Samples . 7 


' 1 

■ Red clay. 

Terrigenous clay. 

River tilt 

BaO,. 

0*17 

0*05 

6*08 . 

SrO . , 

.1 0*046 

0*025 

, Trace 

NiO.. £ 

.. 0*032 

0*065 ■ „ t - 

, 0*0x7 

CfjOa - 

■ .'. 0 *OX . , 

0*044 

o*ox: 

V^0 3 - 

- 6*02.8 , 

0:028 , 

. 0*02 

Zr 0 2 

* ^ r 

Undet. 

. Undet.- 

0*05 


y The data so far obtained may not- be final, but they 
clearly indicate the several orders of magnitude which it 
was Sought to determine ,;— paternal xtf the Washington 
.Academy of Sciences t yiy ft No, 3. 
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: a cGrrelation of the elastic behaviour 

OR METALS WITH CERTAIN OF THEIR 
■ y: * , PHYSICAL CONSTANTS.*.: 

By JOHN JOHNSTON. .■ r , r 

As is well known, the effect of, pressure acting on both 
the solid and liquid phase of a single substance is to raise 
or lower its melting-point according as the proceSs of 
melting is accompanied by an increase 'or a decrease of 
volume respectively* the latter being the exceptional case* 
mt when pressure acts only on the solid phase, but not 
rro* not to the Bame extent— on the liquid phase, , the 
melting-point is always lowered and by an amount which 
is many times as great as the corresponding change pro- 
ducedbythe same pressure acting bn boththe Iiquidahd < 
:m© solid phase. For example, the melting-point of ice is ! 
> wwered by 0*0075° P& atmosphere of equal- pressure, but 
by about twelve times as. much, or 0*09° per atmosphere, 
whwth© pressure acts only bn, the tce (see Kote x). ^ The 
latter type of pressure we shairfar convenience in What? 
follows designate by the term M unequal pressure,’* ' 

■S'* ;the- Wbr%of 4pr(ng and others, rendered" 

^eyment a parallelism between the^iheltin&r^pbint of a sub- 

(rioh-uriiforni) compression, flow or weld into a more or 
less solid block ; namely, that the higher the melting-point 
°f the material the less; readily does it flow, or weld 
to^ethonr, under compression; From this it is obvious that, 
jrrt he assumed that the process of doW is a manifestation 
of a real melting produced by the compression, the pres- 
sure, must be unequal in character; that is, the pressure 
acting on the solid must, be greater than that on the liquid 
phase* 'For, when the same pressure acts on both phases, 
the melting-point pf practically dll substances is raised, 


W« assume if to be. It seemed of 'interest;" therefore, to 
calculate the effect .of unequal pressure in lowering the 
melting-point of metals, to compute the amount of suoh 
pressure required [ to cause the metal to melt at or about the 
Ordinary temperature, and to investigate if the pressure 
computed in this way can be correlated with any of the 
■mechanical or other properties of the metals. 

" The equation made use of in calculating the effect bf 
Unequal pressure on the melting-point Js derived most 
readily in the way employed by G. N* Lewis (jfottm* Am* 
Chenu Sac. t igo 8, xxx., 680} in a parallel case-*the calcu- 
lation of the variation of osmotic pressure with temperature 
(see Note a). 

Let A be the activity of the substance in the solid phase, 
arid A* the activityin the liquid phase (see Note 3). Now, 
if the; pressure on . the solid phase alone is increased by 
dP, then the temperature of equilibrium will be; changed 
by. an amount dT. Since, both phases are initially in 
equilibrium, the activity of the , solid (A) and that of the 
liquid; (A^) must he equal ; moreover, they must again be 
equal when equilibrium is re-established. Hence A - AVl 
arid dA *it dA > or din A. -* dlnk f . ■ 

NoWi fhe change in Ink is due to temperature change 
alone^tbe change in Ink 1 is due tochange in temperature ' 
arid change in pressure ; that is— ' 

;<h»a - (i^j£)<rr 

and— " r ' ’ / - ■ ■■ 1 , 

: \ dink' - dT + dP. - ■ 

Equating the. right hand members bf these equations, we 
have— 1 .. ' , 

Substituting for the partial differentials their values from 
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the fundamental thermodynamic equations (see Note 4) , 
and combining the left handtexms, gives— ; 


or— 


LdT 

RT* 

dT 
dP 1 


. VdP, 

RT 

VT 

L 


*(M 


where V is the molal volume bf the solid phase, T its 
melting-point on the absolute scale (both phases under the 
same pressure}, and L its molal heat of fusion* The 
quantities V and T are always positive, but L (as here 
used) is always negative ;, hence application 01 excess 
pressure on the solid phase: always lowers the melting- 
point(see Npte 5)^ -- f C ' . - Jr v '* 

lv This; differential equation iSrigbrously correct : but in 
Order to integrate ~ft* we must know hbw V and L change 
1 ^.^e temperature and with the prbseuie:^ ThfeWiriatioh 
of y is dmermmed.by thb coefficients bf* expansion and of 
compr essi bil ity , which are known for comparatively feW 
substances*. With regard to the bther f actors, our know- 
vledge of Latthe ordinary melting-point under atmo- 
pressure} ;is,as : |et extremely unsatisfactory in 
^u^acWr and limited in, scope, while our ignorance of its 
Variation with either temperature or pressure is practically 
complete. However, in the case of the' metals at least, , 
this difficulty is not so serious, as is shown by the following 
consideration^;— , ' 

The variation of melting-point With pressure, acting 
equally on both phases, for all the- metals which have no 
far been investigated, has been found to be practically 
linear within the error of experiment (see Note 6), It ia a 
necessary consequence of this linearity that with increasing 
pressure the relation between L and (V - V') (V' is the mblsri 
Volume, of the .liquid phase) must be linear, or, in the 
limiting case, remain practically constant. It is, therefore, 
very; plausible that wefafe justified in assuming that the 
variation of L with V is linear. Integrating Equation I. 
on this basis, between the limits T x (the ordinary melting- 
point at 1 atm* pressure, expressed on the absolute scale) 
and a given temperature $ , we obtain the equation— 

rv. 1 ’■* • : % * (II.) 

Instead of the molal values we may substitute the heat 
of fusion (Qi) per grm. of substance, and the density (Dj) 
of the solid, r at the ordinary melting-point (Ti) (see 

Note 7); making the necessary transformations we obtain 

finally the equation— j s , . , 

•»' 95/iQii>i log ~l , , . ' . ' . ; (iii.) 

which, enables us to calculate the melting pressure,^, ex* 
pressed in atmospheres) corresponding t to the temperature: 

that is, <p is the pressure required to cause the substance 
to melt at the, absolute temperature F. 

, This formula has been applied to the calculation of the 
excess pressure (acting bn the solid, only) required to cause 
the metal tbi melt at 27° (that *»:&.,* 300°) jn ; the case of 
all the metals for which values of Q are given in “LAndolt- 
Barnstein-Meyerhoffer Tabellen M (2 Aufl., p. 470) (see 
Note 8). For some metals more than one value is given, 
but it is at present impracticable to determine which are 
most reliable ; for this reason the mean value was adopted 
in all such cases. For the same reason the general mean 
value of the density, as given in the tables (p. 224),' was’ 
taken* The melting points are those , now , generally 
adopted. f _, ,! . v - , ' 1 \ ' ' 

The data and results are brought together in Table I., 
in Which the metals are arranged in the order of increasing' 
values of the melting pressure calculated in this way from : 
Equation III* It was conjectured. that, this order might 
bear some relation to that obtairied When these metals are 
arranged with reference to , the relative values of the 
elastic constants arid mechanical properties. 
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Metal. 


.K 1 .- 

Na 
Pb 
Sn 
Pi 
Cd. 
A\ 
Zn . 
Ag 
; Cn 


‘'ti- 

335 

370 

TOO 

505 ' 

, 543 ’ 
594 - 
; 93 * 
692 1 

, I2 33 

* 35 & 


■Heat of 
T Q. - 


Density, 
* D. 




- *• 

.62 
97 
3 2 7 
232 
270 
321 
658 . 

960 . 

-- +jj» 

- ;P 4 -,^ 55 «!^ , 1»23 

■ Vi ' ai, s , 0:984 . ieoob 
>: -:$)•' -T-hia coljinn, which represents the meltine-Doint 

. .merelv'fcn. ettvm en 


*57 

. 3*7 

:5*4- 

147 

12*5 

137' 

42 # 0 

28*0/ 

23*0 

43 ; o 

jfi'S 

26*2 ; 


0*87 

0*9,8 

**’ 37 / 

7* 2 9„ 

. 9‘8 o 
- 8 6 + 

, 2*60 
Tt 
10*50 

873 

**>4, 

«^5 


&*59 
0*29 
“9*24 
0'12 . 
0*11 
0*12 / 
0 * 21 , 
0*084. 
0\12 : 
0*086 . 
. o ; *x 
0^684: 


6 4 

266 

1760 

2200 

3000 

3300 

53tOO 

6900 

14006 

24000 

31000 

46006 




w*wu AC^iCSC. 

•v.. r rJ»on.; produced^ .by- ,V ., 

T ‘•'•*•^^^5®^^^!*"^ “W values given 
from the formula 4T x »Ti4i ; *oOD 

- /kv I. 4 3 ■ 

M H ?^ a »bes^bserye<t^hat;.tl^ valin$» nf 


/;4$ *1 sfao ^ ¥ nbscr.vedtbat the val ues of W&en, in 
' -*• b/l formula 

, ymch bolds strictly Onlvso Inner *a J thedif- 


;"L'Tj* 7 ™ w - swcuiaica oy atoi 

;: — 4 holds strict lyonlyso long as* or tb< 

-■- ^ erence between T and 0, is small f The = mbm 
\ - 1 ' - fi5f arate mode °* calculation from Equation III. of 
'' o . fc h? present', .paper leads to somewhat higher 
- • ; ’ W?^ n I Rr T a ^ CS;CJf ^ ^ ut d °c s n ct alter tbe 6?der 
' *;’• ; ■ . :■": &%£$& l 3 ‘ h - atti,& **•». not affect 

f ,„ T * le ®OSt obvious mechanical property with which to 
, •• compare the series of <p values is the ©were Jo™ /JS 

:';SJ£sK5S?Ste,1S;SS^ 

■ ■ rpetala wg.arrangeii in theorder of 

*? W* n>c»*««aents^ 'have beifr mide ' lh?; 
ail^? di? to? 1 !* VI" ■** faave b ®*n brought together 

• ; Mftwite oO ti» 'elastic 'propertied 

^ftssaasBSrtroesISrf 


%i«SP5tSsiSss a as - 

■^pStastisre^SSB 

. sblectbjg for caefr metal art 

deemecrrnbre coiamecdable totake a^enerii ^L 4 

ja agR ffi te? ’ t tW8S "“SfMthahle todetermine 

c<«rtantB ofthe varloS accuratB ^ Octree -elastic ^mte, p.-a* 3 t .T.; XTv 


S?if x-? nd compered, and it has been surmised reneat'ediv 
“5* “» propert es are some function S the mStw y 

KiLlrxftTSezsi- ..g? 1 ' ”' 

aate ^g jgjgyjaa 

wrtif v^rsri&iss fi* T :a •?,* 

scope sSR3!ffiJi 0f When agtf»»«-Nl its 

■evSSSSSr^ 

where K ^ “ K '- K * !«*•« 

depend upon O, 0* T Cons L a . nts - values’ of which : 
which gives tbe^iatlon T of of E 9^an IV., 

curve plottled from Thn fcke’a JesulJ t0 > he 

tst*??- “* “** “ ss.ksb 

.SicS'pSSw™/ JLSP5 “ W. s» > b “ »» 

amount of pressurS-^ismeed to *?* A^ la,e f-i with the • 

requisite to cauee the^neta] e to me^at°or niarVhi^r,*!? 118 

temperature. This pressure Sn V„™°S nea i he or<ilnar y 
meltmg.polnt, the densitv aiid * ^epcwdls ,upon tfie 
metal. The first tW?Ah?l d the h ?? ( ot ~ siting of tbe 
periodic functions of the 160 be 

reason to believe that the heat of meitlnw in'f.l* T ry > 
arso <p, is. therefore 4nd . therefore 

parallelismi ^e. shTOld^pect^ome £?% th *^heefrved " 

properties t6 be periodk^funct?^nt ? ° f '*&$ elastic 

« W^SiSsS^’ ; 
liaSSfe «SS5Hs:^v 

4°e my^f 1 ’ 


differences between metal which hM<«S*.j« f impbftanf 

Mbjeetedto.defofaatio^TanykiJd hilsb ? e, J 

« ‘he annealed condition y “ ““ the 8a “e metal 
CnaUstramedmeta “w SuffiLSSSSS ? f ' 


lytic potential, when immersed 
thermo-electric vdtoeLM in ih«h h..v‘^r uun ,’ ,n 
! dfTertince, in ( 4 > 4 

Mcroscbpte appetoMce fal Wht-v , d,fferen « 8 iniiM 
ness, tensile strength, & c {, k) densit?^ l 'Pf°PJ«i e s-bard. , 
conductivity for feat ct 2 6te *$> <4) 

met4 these. differences ^anishftb^^^f’ i Fcr one 

‘“peratUr^ fW 8iIv * 
rapidity, i , ; 

■Notes. 
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Table ll*— Relative Values of the Elastic Constants of Metals : (see Note). 

Elkstie limit. 


/ Petals in 
. order as in 
Table I. 

V K./yV ~ 

Na .... 
Pb \ 4 
Sn 
Bi 

ca 

. m: .. . 

Zri .. 
Ag ;* 
Of 

Pd ■;,/ 
Pt 


Comprta- 
1 sibility. 

Hardness. 

Tensile strength. 

, fTT* 

Lower. 

Upper. T 

tYoung’s) / 

.. modulus*. ; 

Rigiditymodulus. 

(*)• V 

(« . , 

w. 

W: /’/ 


v (/Jr , 


(kb 

&b 

. <&• 

3^*5 

' ° v 5 

■*- ’ l ' 

■■ -y* ; '/ 


' -L' ’ r 

,'-s- " 

r* - 

— 

— 

15*4 

0*4 - 

*— 

: , — - : 

l ^ 


„ — 

; — 



22 ’ 

'* 5 

2*0 

- . 21 

0*3 

. 25 

/ 102 

’ , 

5 

0*80. 


, i*8 

2/1 

36 . 

4 /’ 

34 - 

’ S5 

34 

x6 

1 '50 

, 2*8 

2’5 . 

— " ' 

, __ - 

— 1 

— 

v — ~ 

32 

12 

■ -L. 

/ i!9 

2*0 

— ' . 

, 48 

. — 1 

28 

109 : 

' 7* 

i7 


i'3 

2.9 

- J - - 

n — . 

% . 

' 283*' ’ 

6OO 

70 1". 

29 

, 2*55 

VS / 

2*5 - 


* '.ts"" , 

,10 

125 s , 

C 770,: 

, 78 

, 3i 


o*?4 

V7 

22 

272, 

12 

- , — \ 

— T 

70 

39 

2*67 

0^54 

8*0 

25 ' . 

316 

12 

203 

2780 

108 

42. 

4*37 

0*38 

4^8,, 

- — 

f v 

/' V 

-*r 

' 

,103:'.;^' 

4^ 


.o*2l ; 

4 i 3-y\ 

* / 29, y ‘ V 

' - •*r f ; • 


- ’ i**/ f , 


161 ! ; K 

53 

;; '"6*46; 


, is'to be rioted that the values given inthe tableare relatively onlyy andbreriot alwaysexpressed in the 

Mmeun^s{^.^ M columrts^ and ^^anri/,, A^d ;r /y/ ;y v _ <- : 7 .'A; ■.* v"*'V> 





than $e made of derivation which I had at Scat made' 
'inst a: v ‘ •' ••• ■•> . 

3/For ^-definition and discussion of the term ‘‘ activity,” 
see Lewis , tl Outlines of a Now System of Thermodynamic 
Chemistry, Proc. Am. Acad * } *907, xliu., 259 ; Zeit.Phys. 
:Cfam* f i$oy t Ixi;, 129. J ,/ J - /''''; , / Vr 1 '’- 

4V Lewis, Equations V.and VIII., Proc. Am. Acad,, 
"1907, xliiL, 266 ; ;PAy$V Chem., igo8,lxL, 137. J .< „ 

V 5. Tina towering is, pf coarse, relative to the melting- 
point .when that pressure which now acts on; the liquid 
atone, (the solid being subject to pressure in excess of this) 
acts on both solid and liquid- In other terms, if ; the 
; melting-pointis denoted by T with, subscripts and super- 
, scripts to! represent the pressure acting on the solid phase 
arid liquid phase respectively, then + ia always lower 
/ than T.p, the, magnitude of this lowering being dependent 
’ on the excess of pressure AP acting oh the solid. Now 
; Tp may be higher pr lower than T t r (the ordinary melting- 
point at atmospheric pressure), according ah the volume 
change on melting is positive or negative ; con' 
sequently, in some cases T p+AP may be higher than T r * t ; 
;but this will be so only when AP is smalt compared to P, 
a contingency Which, we believe, does not affect the mam 
/considerations advanced in' this paper. * : 

6 . Tammann, Zdt, Anorg. Cherny 1994, xl., 54; with K; 
and Na-; Johnston and Adams, Am. jfourn. Sc?., 1911, 

"■ joqrf.j 50* $':£*& •AhorglChti n^.xgxr, lxxfi.yti, with Sn, 
BCCd, Pb at pressures up tbaooo atm. ; Bridgman, Proc. 

, ■ i 4 s*. Adddu igfis xlvii., 347, with Hg up to still higher 
pressures./ " ; : ” >V- . V.' . /■' ; ' 5,: 

7. Id the computations which follow, the value of the 
densityat the ~ ordinary temperature was used." - This, was 

■' done because of the uncertainty, in the ; appropriate cor- 
, ‘ rectum ;/ moreover, our present knowledge of D*. at the 
ordinary temperature is so unsatisfactory that it would be 
altogether futile to apply any such correction.-especially as 
the accuracy of the. present values of 0 is so doubtful 


they are liquid at ordmary tenineratures^ The value of Q 



j given for ,j 

Tabellen” (p- 470) as a heat of fusion (taken from Piorichon, 
Ann. Cfdm. Ptys., 1887, 16 ], xi.» 106) was' found, on re- 
ference to the original, to be a heat of transformation 
. (debarring somewhere between 230° and; 400°) ; conse- 
quently nickel could not he Included. Similarly , Pionchon’s 
values for. iron given in 11 470) ate heats of 

transformation)* Mercury and gallium are omitted, since 


Sontschew (“ L.-B— M.,” P- 383). ‘ No^afloys could be 
included owing to lack of the necessary data ; in any case; 
the formula is applicable only to those alloys which melt 
completely at A definite; temperature. 

9 *. The amount of compression required to cause a 
material to flow Is characteristic of' the material under 
specified conditions ; but .at constant temper ature it varies, 
as is obvious. With the. size of the aperture through which 
the flow takes place ; probably also it depends upon the 
shape of the aperture and upon other subsidiary factors. 
Hence determinations of flow pressures: .are comparable 
only when they have all been made in the same apparatus : 
and in the same way. This condition' is fulfilled by the 
experimental observations cited, Which lead to reliable 
relative values bf the flow pressure for a series bimetals. 

10. No references are given to this, because the author 
found it impracticable to examine all of. the voluminous 
literature in order to determine with whom each particular 
suggestion originated. ‘ Some of the points are discussed 
by Kurnakoy and Zhemchtuzhny (Zest. Anorg , Chtm., 
.190$, lx^r'x ; 1909, lxiv.,149), 

!, n. The Pormula III. could not be applied to alloys 
owing to lack of the necessary data. Im any case the 
formula; is applicable presumably, only to such alloys as 
melt Completely at a constant and definite temperature. 

12. C/. G. T . Beilby (PhiL Mag. , 1904, [6],viii., 258— 
276), who discusses the evidence In detail. : - 

13. Kahlbaam, Roth, and Siedler (Zeit. Anorg. Chem*, 

2992, .»J. cri f rf .! 4 A ... j. 

Chem., 

1903*1 , , ,, 

subject ta fully discussed by Johnston and Adams (yo«m. 
Am* Chem . Soc., 1912, xxxiv,, 563). 
l (To be continued),, 



Catalytic Action of Kaolin on the Combination Of 
Hydrogen arid Oxygen;— Jacques Joannis— The pre- 
sence of kaolin Induces tho combination of H a and 0 2 at 
temperatures at which, it does not take place in glass, viz* • 
at 23o°and above. In the conditions investigated -by the 
author the amount of water formed is proportional to the 
duration of contact. The activity of the kaolin diminishes 
as the temperature to which it has previously been beated 
is raised .— Comftes Rcndus, clviil.. No. 7. 
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THE SCIENTIFIC WEEK. 

(From Otir Own Paris Correspondent}* 

- 1 1 - Curious Anomaly op Hydrogen. 

U nknown that one pftbe most surprising, properties of 
wood charcoalis that yvhich it possesses of absorbing gases 
With so much, energy when it is cooled to the temperature 
of liquefied air that, in a single moment, with its help, one 
can make in an enclosed space' that curious vacuum-* 
impermeable even to ah electric charge— that is named the 
Vacuum of Hittorf. Up till now it was thought that this 
property was joined to the respective aptitude of different 
gases to liquefaction, so that hydrogen, ; very refractory to 
liquefaction, could not be much absorbed. However, M. 
George dVaude havidg applied this property to the forma* 
tion of jbis neon tubea, has seen, to his great satisfaction, 
djat the hydrogen given off by the electrodes is rapidly 
eliminated* vsrbereas the neon- subsists, M. Claude next 
undertook some direct measures, which have; Shown him 
that, effectively; hydrogen is' the most curious exception 
to the rule deduced from the aptitudes to liquefaction, 
sihcft: : instead of fheing less absorbed 'than neon, it is 
;aifa^oJrbredt tixxses morel' So then, 

in .these very especial conditions of temperature which 
exclude the hypothecs of 4 chemical action, we discover 
this curious tendency of hydrogen to become absorbed in 
thc metals * cobalt, : palladium, and platinum , which consti- 
tutes one of thee most interesting points of its history, and 
which must probably be sought for, no more in a chemical 
action,, but doubtlessly far rather in the former the mass 
of the atom of hydrogen: - . 1 - 

■* '..v ; - Estimation oif Traces of 1 Arsenic, v - 

MM* Moreau and Vinet have been led by their former 
works on the employment of arsenical products as insec - 
ticides for the Vine, to take notice of the consequences of 
this employment flom a hygienic point of view, and 
fuithek to study the estimation ofvery small , quantities of 
Arsenic, ; Their method of estimation consist in causing; 
the arseniated hydrogen, supplied; by the matters to be 
' analysed, to act on a solution of silver nitrate. In suitable 
conations, completely precised by authors, there is formed 
A precipitate of silver that affects the form of a ring, the 
importance of which*, by comparison With rings used as 
types, permits of the appreciation of the amount of arsenic 
to be determined, The method is remarkably simple and 
enables the, recognition of one thousandth or a ragtm. of 
arsenic. -• .V, : 

• Lazes tip Soda, >■ j ^ t ~ ■ 

. Quite recently some- English engineers, who were con- 
structing the Ongonda railway, distoveredthe soda lake of 
Magadi in British East Africa* This bed is absolutely 
unique of its kind,nofonly by its extent, hut by the very 
remarkable purity bf the/ soda , It contains., M. S. 
Ki&tuer has Just given to/ the' French' - Socidtd /des. 
Togdhieurs Givils some; interesting information On this 
natural curiosity. This African lake seems to contain at 
least 200 millions of tons of carbonate ; Of soda,; almost 
entirely, pure* 1 Already,; in Egypt, the lakes of Wadi- 
Natron were known, 1 These latter contain natural 
.deposits of carbonate of soda, but which is much less pure 
and more difficult to exploit than that of , Lake Magadi. 
According to M* Kestner itis the residues —accumulated 
during thousands of years—from the concentration of , 
river or Spring water running JntO these lakes, that form 
basins with no issue, which nave been the cause of these 
deposits. The waters, entirely, evaporated, have left 
behind them, in the lakes of Wadi-Natron and Magadi, all 
the, salts they contained, and generally the carbonate of. 
soda is ‘ accompanied by sulphate and chloride. Except 
tionally, in the take ' Magadi,. only tbe carbonate of soda 
is present. M, Kestner thinks, also, that other known 
Vbedsmayheput into exploitation before long, and that it 
/ /it very likely that other targe deposits of this salt may be 


discovered, probably in mbre accessible regions arid at a 
cheaper cost than in equatorial Africa. In these condi- 
tions is it not possible that the soda industry may even- 
tually disappear in the face of this competition, of the 
natural product ? 


CHEMICAL SOCIETY. 

, Ordinary Meeting, March 19, 1914; / 

Prof. W. H. Perkin, LL.D., F.R.S., President, 

„ , in the Chair* 

Reference was made to, the loss sustained by the Society 
through the death of Daniel Bain (Gatesfiekd), Harry' 
Burrows (Southgate), Robert Kennedy DuncanfPittsburg), . 
Leonard Clifford Green (Brisbane), Christopher Clarke 
Hutchinson (Kensington), Joseph. William Thomas 
(Shorthands), and Francis vacher (Birkenhead)'., - ' Z' ’ 

. Messrs. A. P, L. Blaxter and A* Bjicknell were formally ; 
admitted Fellows of; the Chemical Society* , /' » , 

The President announced that Prof, Arrhenius has 
accepted the invitation of the Council to deliver the 
Faraday : Lecture this year. The, lecture,., entitled 
“Electrolytic Dissociation,” will be delivered in the 
Theatre of the Royal Institution (by the courtesy of the 
Managers) on Monday, May 25, at 6 p.m,,unfl further 
particulars will be announced later* ’ 

Certificates were read forrthe first time in favour of 
Messrs. Charles Frank Armstrong, Marhourah Sugar 
Works, Marhourab* . B. and N.W. Railway, Saram, 
Behar, India ; Frederick Stanley Baxter, 119, Albeit 
Street, Regent 1 * Park, N.W. ; Robert Odell Bishop, *» 

, Augustine Road, West Kensington, W* ; Hugh Miller 
Galt, B.Sc., M.B., Elm Croft, Wifhdean, Brighton : 
Trevor Edward Hodges, 43, Stapleton Halt Road* Stroud 
Green, N * ; William Whalley Myddleton, M.Sc*, d, Fair- 
field Road, Latchford Without, Warrington* ; - * 

A Certificate has been authorised by the Council for 

g esentatian to ballot uiider By-law L (3) in favour of Mr, 
irendranath Maitra, xb* Kalighat Road, Bhowanipur, 
Calcutta, India*. , \ * , ■' 

Of the following papers, those marked % were read i— ; 
*77. « The Ignition dfsomGaseous Mixtures by the 
Electric Discharge By Hubert Frank Coward, 
Charles Cooper, and Justus Jacobs* ; w * /. : 

The prca&ure of an explosive gaseous mixture mAy be 
reduced until ignition becomes impossible with the par* 
ticular igniting arrangement m u&jk Such limiting; pres- 
sures varyconsidetably with the strength of the igniting 
electric discharge (see Coward, Cooper, and Warborton, 
Trusts^ 1912, ci., 2278, bn the ignition of electrolytic gas), 
but comparable results for various mixtures are obtainable 
by preserving a constant igniting arrangement of induction 
colli cells, spark-gap, Ac. The ignition of an explosive 
mixture the composition of whlchdoes not approach too" 
near to the dilution- limit of inflammability proves to be 
determined chiefiy by (x) the energy effect of the discharge 
, itself, a function of the composition and pressure of the 
mixture ; (2) the thermal conductivity of the mixture; 
and probably (3) an activation of the oxygen. The igni- 
tion of such a mixture is therefore a question of strength 
of spark, and maintained concentration of its energy until 
the endof the pre-flame period, rather than of the thermal 
effect of combustion in the path of the spark. Once a true 
flame is initiated itf a homogeneous explosive mixture, its 
propagation is assured, except in very narrow vessels. 

These considerations, serve to explain some cpripus, 
experimental results, of which the following may be 
quoted :^-A series of hydrogen-oxygen mixtures showed a 
radidly falling ignitiCfn-pressUre with increase in oxygen- 
content until with 60 to Sspercent of oxygen the ignition- 
pressure became almost constant. In one apparatus* 
electrolytic gas at 80 mm. pressure could be inflimed after 
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the Addition of (a) 23 min. of electrolytic gas itself; or (b) 
8 mm. bf oxygen or moreup to at least 720 mm., or (c) 
90 mm. of hydrogen or more lip tcr 2io mm. 

Similarly, electrolytic gas much; below its ignition-, 
pressure has been ignited after the addition of suitable 
amounts of nitrogen, carbon dioxide, and even argon. 

" The cyanogen— oxygen; methane— oxygen, and ethylene 
— oxygen series of mixtures have been examined ; also the 
carbon-monoxide — oxygen series, alone and with various 
diluents. The carbon monoxide experiments provided the 
chief evidence respecting the activation of oxygen in the 

discharge'. i > . 

> *78. “Hydrazaximes of Methyl- and Phenyi-glyoxals” 
By Biman Bihari Dey. 

The bydrazoximes of metbylgtyoxal, phenylglyoxal* and 
ironitrosomethylglyoxal, and ; their benzylidene, benzoyl,, 
and acetyl derivatives, as Well: ’as* their corresponding 
azines, have been prepared. The semicarbazones and 
, phenylcarbamyibydrazanes of wohitrosp-acetone, -aceto- 
phenone, 8 cc.> were also described* ‘ * <■//;> ■. ^ r 7] 

*79. “ The Action oif Chromic Chloride on me Grighard 
MeagwtJ* : By, Georgs; Macdonald s BENNETTand 

, EV&*ACRBBBNEZER >!' Vf'r; *?•;*'.' . : 7 

^ ; It haa been shpwn tbjii when ’anhydrous chromic chloride 
is hrOught mto contactiyith an ethereal solution of mag- 
nesium phenyl bromide, chrbmdua chloride and diphenyl 
ace produced in tho quantities required by the equation— r 
2CrCl 3 +2C6H5*MgBr « - X -■ ■ :7 -V," . ' .. 

V : ^ . ^aCrC^+OeHs-CeHsfMgB^-l-M^CIa. 
No organo-metallic derivatives of chromium could be 
'isolated.' / . ‘ 'v'-' 

Besides diphenyl, very satisfactory yields: of . dibenzyl, 
4 : 4*-dimethyldiphenyl, and aa’-dinaphthyl have been 
obtain ed by similar reactions. A reaction of the same 
hind was obtained using magnesium, woamyl iodide, but 
the, yield of di-imamyl was much less satisfactory. ; ; 

’■* *80. u The Influence of Solvents onMohcular Weights. 
Bart Iv Salts” , By William Ernest Stephen Turner 
/ and Cornelius Theodore Pollard. _ - - ’ " ■ 

; .Before any valid interpretation Can be drawn b£ the 
results of molecular-weight measurements in solution, it is 
essential that the influence of the medium, should be under- 
stood. /This influence may be physical or chemical, and it 
is obvious that if the effect of the solvent cart be expressed 
by some physical rule, the interpretation Of results is much 
Simplified- ' 

From an examination of existing data, the view had 
been expressed (Turner, Trans,, 19 it, xdx., 880} that the 
main factor influencing the value of the molecular weights 
of salts in, solution is the dielectric character of the solvent, 
and in order to test how far , this view was valid, a 
systematic review of the subject, was undertaken, experi- 
ments being made for the purpose on chlorides, bromides, 
iodides, and a nitrate of organic ammonium bases, dis- 
solved: hi fourteen solvents. To the new data obtained 
were added:, those previously obtained by one of the authors 
(Turnery loc, cifr, and Trans, r 1912, ci;, 1923), and by 
Other workers,^ bringing up the* total to twenty-three 
solvents. The foflhwing conclusions were drawn 4 " 

r. The molecular weight oif an electrolyte is, in a general 
way, a function or the dielectric character of the solvent, 
arid the statement (Turner, loc, tit.) that electrolytic die 
sociation and molecular association axe complementary 
phenomena, this former appearing in solvents Of high, the 
latter in those of low, dielectric constant, is amply 
confirmed. 

, ^-Toluidine, of low dielectric constant, is exceptional, 
but tholow results found in this solvent with most of the 
substances dissolved may be due to combination* Nitro- 
benzene, in which certain organic substances are strongly 
associated, falls into line as a solvent for Iodides and 
nitrates, producing apparent dissociation in accordance 
with its high dielectric constants 

2. Whilst no sharp lirie can be drawn, association of a 


salt occurs, in moderately dilute solutions, when the 
dielectric constant , of the -solvent falls below xfl, but the- 
extent of association depends both oh theaohent and the 
solute. 1 ';/'>' ; 1 

3. For solvents, of low dielectric constant, the degree of 
association is not strictly parallel, to the dielectric constant * 

4. As a general rule, ” the degree of association of 
similarly constituted salts , falls in the order iodide> 
bromide>chloride , both in associating -and' dissociating 
solvents* thereby affording further evidence of' the 'com- 
plementary character of association and dissociation. 

Chlorides, in some cases, behave exceptionally. : 

5* JR*se of temperature has a marked influence: In 
decreasing the degree of association *of 6aIts. 

6. The common view ; that associated substances dis- 
solved in associated splveritst become thereby dissociated 
is disproved in the case of salts; ' Sach simplification Only 
occurs When the associated sdlyen t possesses a high 
dielectric constant. '0.* ** ' • ' 

81* ^Deliquescence. Pari X The Deliquescence of Stilts 
of Amnioniutn Bases." By Cyril James Peddle. 

Little or no previous systematic study of deliquescence 
appears to have been made, descriptions of the deli- 
quescenceof, substances being either the result of visual 
| teSts or of exposing a known weight of: material oft a 
watch-glass or other, vessel. Both methods are crude, and 
have been -proved by experience to be deceptive. ( 

The chief factors influencing deliquescence are the tern- . 

f erature and humidity of the, atmosphere, the area and 
epth of the .substance used,' and the size of the particles 
of the exposed material. In order to obtain accurate 
values all these, factors must be allowed for; especial care 
being taken to ensure the air being constantly saturated 
with moisture. *■- 1 - 

The amount of water absorbed by i grm, of substance 
is termed the deliquescence, of that substance, and results 
have been obtained accordingly. Tri addition, the nnmber 
of grra.-moleculfes of Water absorbed byi grm. -molecule 
of salt was calculated, this valuebeing termed the molecular 
deliquescence. Some evidence of the rate of absorption 
was obtained from the ratio-* f 

/ w ' Molecular deliquescence 
, Time of exposure. 

Atriringst homologous compounds, additive properties 
are absent, the phenomenon of deliquescence appearing to 
be only constitutive. Solubility is also related ,to" deli- 
quescence, although the relation is 'a complicated one, 
being most marked in the case of chlorides. , : ! 

In general, the order of deliquescence in a series falls 
with increase in molecular weight, arid in the case of cor- 
responding haloid salts the chloride is most deliquescent 
ana the iodide least. The introduction of aromatic radicles 
brings about a large decrease^ deliquescence, whilst salts 
containing only aromatic radicles are non-deliquescent. . 

Many of the salts examined had; a deliquescence com- 
parable with that of common inorganic drying agents. 

82. “Some Derivatives of a i-Diprofyk and Diamyl - 
oxatnicAtids.” By HAR^oRu Mo^dOMERY Atkinson. ; 

Diptopylaraine and diamylamine easily react with ethyl 
oxalate, forming the esters of dipropyl- and diamyl-oxamic 
acids. The following derivatives were described 
.Ethyl diprof yloxamate, COaSt'CC-N^Hy)* b; p. 
i43°/ I o mm. r which, by the action of ammonia* gives as- 
dtfrofyhxamide, NH2’CO'CO-N(C 3 H 7 U, m. u. 96—07?. 

n&'Difropyloxamoni trite, CN-CO-NJCsHy)*, b.p. 120714 
mm M wbrch > :when treated with hydrogen sulphide, yields 
ni -ditropyUhipoxamide, , NH a 'CS*CO*N(C s H 7 )a, m. p. 
129— 130°., ' 

Thiofiiperidyl g I V oxyl<w,iie,XKsGS-CO-tiC s Hi 0 ,<scstiMa, 
m. p. 66—67°; thio- 3 .a-di*thyloxamide, NH 3 'CS-CO - NEt2, 
m>p. 186—127° 5 thiori&-iim*tkyloxami<le,xn. p. 120 — iai°. 

Dipropyloxamic acid, eO.H'CO'NfC.H.)*, in. p, 73— 
74 0 . and its chloride, COCl-CO-N^sH,)*,. U. p. 112— 
Ii6?/i4 mm.,- which,- with dipropylamine, gives Utrapropyl- 
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i ettfmdt, [CO-N(C 3 H 7 }a]*, ro. p. 38—39°. and by _the 
r action of heat furnishes dipropylcarbamyl chloride s 
COCI'N(C 3 H 7 ) a , b. ; p, ii«^iao°/ai mnu ; fifmdine-i- 
. carboxyldtpropylamide, £5 Hi Q N • CO • N (C 3 H 7 ) 3l b. p. 

i73°/ia mm- ; diprcfytdiamylcarbamidr,— 

/■. N;(C 3 H 7 )^CO*N(C 5 Hii)a, 

t>* p, i£$ q Iz2 ram* ; dii>ropylformamide , HCO;N(C 3 H 7 )a, 
b. p,- 102®/ 17 mm.; ethyl diamyloxamate, 
COiEtTCO'NiCjHiiJa* b, p. 166—167^/10 mm. ; as diamyl* 
oxzmde, NH2*CO'CO'N(G 5 Hii)a, m. p. 182 0 ? diamyU 
Jofniamide, HC0*N{C s Hii)2,b. p. 141— 145°/ r8 mm.; 
{ftamylcarbamyi chlorid* t X0C1 ' NfCgHxjj*, b. p, 
147 --240°/ 14 and pHenyldtamy tear b amide, 

• 

;Y> ; V': / ,V’ S ' vC - Jr. ” '• • (Tot* contkmed) , ' ‘ /'■:% ■>, \ 


rapid and vigorous growth and bear better, while in an 
old orchard the ground can. be similarly opened, and 
shaken without injury to the, .standing trees, which, 
having less dense soil tapenetrate with the roots, make Cor- 
responding good growth and get a new lease of life, Filially, 
it was pointed out that chemistry is the foundation of the 
explosive industry, and that the chemist should play the 
leading technical rdle in it. A high standard of conduct 
and conscientious carrying out of work, are necessary, 
seeing that carelessness or a mistake may endanger or 
sacrifice the lives of many, people^ ' 


Notices ■ 


;^”v;‘^4nSTI ttitE OF' CHEMISTRY. . ' 7 ’ *v 3 - 

f }Macwab delivered 1 hw second lecture on 

King’s College, on .Thursday,; March 
t'2'(5^ t c * ,'■> rr‘ r ' ' l '^ , *■ ' ’ 

; .After referring to r the restrictions and regulations im- 
posed on the industry by the, Home Office in the interests 
o. of safety, the lecturer gave a description of /the xnanu- 
faetureof explosives, more particularly nitrd-.cellulose and 
nitr©-glyceriiie; Thomson’s Displacement process for 
/making gun-cotton is the most important improvement, 
yritiefa has been made in this branch, and it has the. gr eat 
merit of producing better gun-cotton at less cost than . the 
old procesaes, an«f at the same time of being much' less 
unpleasant and dangerous to the workpeople. 

. Nathan and ;Riutonl% Nitrator-Separator for making 
VnBrorglycerihe waslUustrated and described. Here again 
progress was in the direction of simplicity and safety, one * 
: of the features being the abolition of all cocks in the pipes 
through which the nitro-glycerine has to pass. The 
chargee* glycerine which can be nitrated in one operation 
bus pow increased to 1406 lbs. 1 / - ^ 4 - * ' 

]■ 7 , The uniformity and excellency with which the manu- 
facture of corditecanbe carried out Is shown in the small 
/ margin in velocities and pressures allowed by the .Govern- 
ment, , * ■' . v ‘ :7 4 '■ , - / , 7 - 

In tbe new X5-in.gurt the charge of cordite is about 
420 lbs, , and with a, mosaic velocity of 2500 ft. seconds, 
the variation allowed is only £ 15 ft, seconds. 

/ Refferring to the ammonium nitrate class of explosives 
which consist chiefly of, two Or three non* explosive ingre : 

: dients together, the lecturer considered it a distinct 
hardship knd contrary to the public ' interest that such ex- 
plosives should; be penalised by haring to be manufactured 
under the sanm expensive conditions as their much more 
dangerous rivals^; They shouldbe allowed to compete on 
the market with the advantage of their inherentpropertiea, 
The test for , * << permhted ? explosives was gone into* its 
6bject;being ; to prteehttepfo&ions of gasor duBt in coal 
mines &om;theuse of explosives* ^ <’7. W* 

- Thufilhng chnrgd for shells .most gener ally used in the 
principal countries is now tnnitrbtolirol, which is a safe 
. andpoWerfol explosive. Tetranitroaniline is the strongest 
BoHd explosive;bQdy and is also yery stable^ and would 
at^eae tof .rffejr many advantages for , torpedoesi military 
blasting work, 1 ; atfd possibly as a charge for shells ted 
UeroplteobombB. \ , r '^ r;. 

A more pleasing use for explosives has arisen in connec- 
tion with /agriculture, America ted the colonies; have 
beert the chief fields for this development, but the plantmg 
pf trees and rejuvenating pf existing, orchards by means of 
; fexplorivea would: appear to te worthy bf carehil study and : 

; pdal fn thiaepnotty* '/ j 

f ^ TheAfifept of exploding'^ cartridge jjiidicious^r placed ' in 
; i fhC‘|f@twd is to shake it up and fissure it to a far greater 
b© dohe^by spade work, and new, 
prepared ground make much more ; 


Notb.— AU degreeB of temperatBre are Ccatigrade ^ 

-expressed,.,, . . t \ ■ 4 

Comptes Rendus Hebdomadaires dee Stances de I'Academte 

: des Sciences* Vol. clviii., No, 7, February z6, 1914. 

v Researches on Acid Salts of Dibasic Acids, d- 
.MetalHo .Carnphora^ou- — E. Jungfleisch and Fib 
Landrieu.— Jhe authors have prepared the camphorates / 
of .sodium, lithium, ammonium,, ; barium, strontium, 
calcium, magnesium, manganese, cobalt; piperidine. The /' 
investigation of , these compounds, shows that the neutral 
ot dimetallic camphorates are very stable in presence of 
water, which does not dissociate them. The acid cam-, „ 
phorates are unstable towards water, ted are all split up 
into free acid and neutral dimetallic salt. This indicates 
that the acid camphorates are the result of the union of 
camphoric acid with the dimetallic Balt ; U*, that they are , 
compounds analogous to the acid salts of monobasic, 
acids. 

Constitutipn df Gaseous and Liquid Chlorides of 
Cyanogen.— y. Grignard and Q. Beljet^When' organo- \ 
magnesium compounds act on the halogen derivatives of 
cyanogen two different; reactions may occur 1 -— (1,), . 
Cyanogen iodide gives only the iodine derivative of the 
Organic radical, (ii.) . Gaseous cyanogen chloride, pn the coni 
trary, gives, with fatty or aromatic magnesium compounds; 
very little of the chlorine derivative, but^ chiefly the nitrile.;, 
With the bromide of cyclo-hexyl magnesium, however^ it - ] 
behaves in exactly tbe pppOBite way, giving chlofocyclo.* ; 
hexane and very little nitrile. Apparently tbp gaseous \ 
chloride in the free state has the carbylamine structure, 
but is tautomerised by organo-magnesium compounds, the 
fatty' add aromatic compounds effecting the transforma- 
tion very rapidly and completely. The liquid chloride is 
probably the cblaroforinic nitrile. - / 

Same Double Chromates;— M. Barre.— Two double 
chromates of calcium and potassium exist. Both are easily 
. decomposed by water. ' Tbecbromate formed below 45° . 
has the formula CrO4K4.CrO4Ca.2HaO. If this is kept at , 
60® in presence of a solution of Cr 0 4 K 3 the second salt, 
Cr 0 4 Ca.CiO 4 K 2 , is formed. ’ Strontium chromate gives 
only one double salt, vis., CrO^Sr.C^Ka, and barium 
chromate behaves similarly. ; Lead chromate also gives 
Cr04pb;K2CrC>4. This salt is decomposed by water, but 
Its decomposability diminishes as the temperature rises. 

Heat of Formation of : Manganese - Sulphide.- S. 
Wologdine and B, Penkiewitsch.— The authors have 
determined the heat of formation pf manganese . sulphide, 
by observing the heat disengaged by the direct .union of : 
finely powdered^ Mn and S. The numbers obtained ate * 
always- higher than that of J. Thomsen, who gave -, 
- 44*390 cal; for the hydrated sulphide.. From, the authors 1 " 
experiments’ the heat of formation of the sulphide from' 
metallic manganese and octahedral sulphur is probably 
/6a#©* cal. per, molecule, ■ , . ' 
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preparation of Meta phosphate of Molybdenum 
SesquiQxIde ? ~A.C61ant.~MetaphQ8phateofmolybdennin 
sesquioxide, ;3^0s.Mb*0 ? , can -be -prepared by reducing 
molybdic acid dissolved in 'raetaphosphbric acid by 
hydrogen at a dull red heat* or by heating anhydrous 
MoS a with orthophosphoric add in a current of carbon 
' dioxide. The same phosphate may be obtained by reducing 
at a red. heat in a current of CO*, molybdic acid dissolved 
in metaphosphoric acid,, by an excess of molybdenum 
, sulphide. Red phosphorus can also be employed as 
reducing agent, Molybdenum metaphosphate is stable in 
dry air; when heated it is oxidised only superficially. In 
! a sealed tube in absenceof air it is attacked by water at 
*. 2 $q— 300°, phosphoric acid being liberated and a small 
Quantity hi hy4tQSen* /It ts soluble ln;,a sealed tube at 
v i a6o a in! .sulphuric > Splutionsof potassium bichromate Or, 
fodic acid: Jt is ^ 

„■ at ibo°; hut H^SO^actshpon h at its bpilirig-pblhtr SOa 
./being given Off. ^ \ ' ; / -/ ■'*; ■; 

Syntheses' by means of -Mixed „ Organbmetallic 
Derivatives of Zinc. 1,4- Acyclic Diketones.— E. E. 
v Blaise;— Of tbe i^-acyclic fftkefones only one is known, 

U 1 ' #**4'fr2*4** r aw* 1 W ri v o Ann 


oxygen .double - bond, possesses the power of forming 1 
addition products with die alkali metals, and- the authors 
havenow foahd that jn suitable experimental conditions, 
other double bonds can he saturated by the alkali metals. 
The alkali metal; is best used in' the form of powder, and if 
is essential tha t the action should take place in absence of 
air and moisture. The best soivexit to use is ether, and the 
action may be allowed to take place- at room temperature. 
The ratcs at which the reactions occur differ very much ; 
in some cases the action begins as soon as the substances 
are brought into contact, while in others they bave to be ’ 
shaken, together for days. Metallic addition products , of 
substances containing the following groups: have been, 
prepared ; — >C«C-~ (*.£., disodium stdbene, 

^5.€HNayCBhf?,C6H 5 ») f >C«*N r .disodium : 
aniline - dipbehyr - raethane,: ; ? 

V; ,;J V,..;, ; ' l . J w V s . 1 

5 '.. - /- i; 1 ■ % - , 


compound Finally, the hispycto-acetal formed is sub- 
: jected, to aleohdlysis by 'means of methyl alcohol con- 
taining a little hydrpchloncacid. In general oxyisohutyric 
- aetd gives the best rosults, and a good yieidof symmetrical 
: „ dipropionyl ethane can be obtained from it, N : : » 

Synthesis of Metbylcy elope utenbne. — Marcel 
Godchoti— In 1894 bod ft isolated hdm wood-tar an 
unsataratedcycHcMtone to which he ascribed the formula-^ 




The author baa now confirmed: #s fpripula by the fol- 


for three hours in presence of oxalic acid and water it is 
dehydrated and the ketone obtained is identical with the 
above ketone. The reaction i$r - \ [ - - , . 


GH 

H 2 c /H C(QH) 


CH 

HaC /\ CQH 


_l C— CH» . 

, ■' ,/ch„" 

'rjW.ijCSco:.'--.' 

H.C LJ C-CH, 


; > I’PsHj fljvN - qsHjT # 1 jv 

;>fc^O (e.g'., disodium benahydroJ, (GeH . 

Remarks on G/ Steimmlg^s Article 1 “ Synthetic 
Rubber from : IsopreneJ 5 — G. Harries. — According to 
Steimmig {Btr*, 1914, xlv,n.*35o ; Chemical News, 1914, 
cix., 156) no artificial rubber has been prepared from 
isopfene which. exactly resembles natural rubber j the pro- 
duct being always a mixture of t>5- and x.fi dimethyl-, 
tyclooctadiene-1.5. The author, however, states that he 
can prove that the artificial rubber Which he obtained in 
the. autumn of rgog from the Elberfelder Farbenfabriken, 
does not possess the composition described by Steimmig, 
but is a f airly pure poly meric i.s-dimetbylcyclooctadiene. 


Bulletin de la Sociele Chinttque de France/J 
•' Vol. ^.-xvi M No. 3, i9p4. , r -; r " ‘ v . 

Monobromsulphonic Hydroquinones and their 
Transformation into Monobromosulphoquinone$.— 
A. Seyewetr and "Jf* : Paris.— A sulpfionic bromohydro- 
quinone can be prepared by sulphonating the bromohydro- 
quihone obtained by the action of bromine in solution in 
chloroform tqion hydroquinone dissolved in M~ mixture of 
ether and chloroform. The aqueous solution of . this sul- 
phonic . bromohydroqu inone immediately reduces silver 
nitrate in the cold. It can he transformed into bromOsul- 
phbnic quinqne by dosing with stodium bichromate and 
sulphuric acid at about 20°. Bromosulpbonic qumone is a 
Strong oxidising agent and immediately liberates, iodine 
from an acid potassium iodide solution in the cold. When 
concentrated hydrpbromlQ acid acts on sulphonic quinone 
below ho 0 *-* V ■> -* 1 *• ■' 

i ; ; *• /oh ' w : : - • ' 

• ^ S V - ' 'r»w wi-^SOaNa fa) „ 


BmchU ^ Deutsiken Ciiemischen Qesellschaftr j l "~ , 
v r ‘ , . V Vol, xlvii, , , No/ 3* xgx 4. ' 

NlWgeh Dumlhescence.— A. Koenig and E. Elod.-- 
ft hashwn shown that luminescence: in nitrogen after the 
passage of electric discharges appears equally strongly,: 
even after purification of thevgas from traees- of c xygen, 
provided that the gas is iree from metallic vapour* U the 
latter is present?the- luminescence is very much weakened 
; or altogether, prevented. ' If oxygen* as well as metal, is 
/present the luminescence is .Increased* the metal being 
oxidised. Ah. excess of: oxygen, however* diminiahee.the 
luminescence. All these phenomena are^ ^compatible with 
the assumption that the nitrogen is made active. 

. Addition of Metals to Multiple Bonds. — W. Schlenk, 
J. Apperirodt, A, Michael^ and A/ Thab— It has already 
been shown that the carbonyl group , containing the carbon 


Is obtained. Above 20^ a . fi-dibromohydfoquihone is; 
obtained. : - , . / ‘ 

‘ * , No. 4v?9i4* 

.Absorption- of Ultra - violet Rays by Coloured ' 
Organic and, Mineral Solutions.— MM* Ma&SoUand 
Faucon.— The twenty-one dyes investigate^ by the Authors 
can be classed |n two. categories r- (i.) Those which absorb 
only radiations of abort wave-length and exhibit umlateral 
absorption. These Include Paris violet, eryforosine, eOSine, 
acid fucbsine, &c. . (ii.) Those which exhibit bilateral ab- 
sorption, e.g, malachite green, auraraine, See, The sub- 
stances which best cut off the ‘ invisible ultra-violet rays ue 
the yellow cbrysolne, naphthol yellow, yellow potassium 
chromate, potassium ferrocyanide ; and the reds, Bordeaux 
B, solid red; crystallised ponceau, scarlet R. 
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Preparation of Cyanuric Acid from Urea and 
Chlorine,-— A. Bdhal. — The best method of preparing 
cyahttrie acid from urea and chlorine is as follows : — 

. 600 gross, of commercial urea ate heated to 116% and dry, 
chlorine (obtained from 32ogrms. of potassium perman- 
ganate and 1600 cc. Of hydrochloric acid) is led in. The 
temperature is then raised to about 150?, and, after the 
mass has become ’practically solid, to 180 0 . Finally a 
solid mass weighing 700 grms. is obtained* This is 
.powdered and heated till alkaline gas is, no longer evolved 
(loss of weight = about zoo , grms*)* . The mass is then 
extracted with boiling water, and ammonia andammoniacal 
copper sulphate are added. . The precipitate formed is 
washed and decomposed with nitric acid. The raw 
crystallised cyanuric acid obtained is fractionally recrystal- 
Used. The first product of the reaction is chloromea, which 
probably feactsyri'th the urea td give biuret; From the; 
muret and urea a triaret may be formed, and this liberates 
ammonia and givea the cyclic product cyanuric acid. 

Ti Synthesis , with Isobutyrone. — MM* Murat and 
Amourqux.— Isobutyrone condenses like butyrbne with 
different types of organomagnssmm compounds to give 
the ter^ry alcohols; and their derivatives foretold theo- 
retically*. . The yields are" "generally lower in this new 
series. The alpohols obtained are heavier than those pre- 
pared frombutyrone, and the indek of refraction is a Kttle 
nigger. The phenylurethanes of these alcohols cannot be 
obtained owing to ue ease with which they are dehydrated,, 
hut they are well define# bytheir physical constants and 
by their decomposition products* 

Action of Anhydrides and Acid Chlorides on Ter- 
tiary Benzylamlnes'. — M. Tiffeneau and K* Fuhrer.— 
The anhydrides and acid chlorides are capable of breaking 
the bond between the. atoms of nitrogen and carbon in 
various tertiary amines. Thus by heating p-methoxy- 
benayldimethylamine with acetic anhydride to the boiling- 
point of the latter the following decomposition occurs 
\ ,/ ;? \ CHsCOOCOCHa 

OCH 3 ,CeH4*CH^N(CH 3 )2 ' -- - > 

/ OGH3.C6H 4 ;CH2(OCqCH3) +CHg.CO.N(CH s )* f 
The corresponding primary and secondary amines do not 
undergo .the Similar reaction, hut simply give amides. 
Only the compounds of the structure Ar.CH a .NRR' can 
have their hitrogen-cathon bond broken thus. Apparently 
chlorides and anhydrides Only induce the rupture of the 
nitrogen- carbon bond in tertiary benzylamines because 
they are relatively feeble reagents, and it is only when the 
benzyl group is substituted that the decomposition can. be 
brought about by simply hearing to. the boUmg-point of 
the, reagent. With unsubatituted benzylamines the reaction 
is always incomplete, and it is "necessary to heat For a long 
time in a sealed tube. 

lodohydrines and AlkyUodobydrines Derived from 
Cyclohexylpr opene.— B . de Resseguier. — Hypoipdous 
acid £nd its ethers can be; fixed at ethylene double bonds 
in two ways. The author has studied its action upon a 
mixed cyclic aliphatic hydrocarbon cyclohexyl propene, and 
hasobtamed two different compounds, from which cyclo- 
hexyl-i-ptopanal-3 and cyclphexyl- 1 -propanoiie-a can fee, 

■' - v--' r * " ■ ' _ 

prepared, OeH^GHaCHOH— CH a I CeHnCH a COCH 3 

and QeHtx CHaC^I-^HiUH ^ CeH w GU a CHaCHO. 
r Barium Chloride Method of determining Free 
Alkali in Soda And Soup.— Andrd Kling, Victor Genin, 
and B. Florentin. — The barium chloride method of deter- 
mining free alkaH in soda/as described in the text-books, 
is incapable of giving accurate results if r such, salts as 
.sodium silicate or sodium borate axe present. It is quite 
accurate; -however, if the precipitation is effected in alco- 
holic; solution* The same method can be used for the 
analysis of soaps containing borates or silicates ; there is, 
however, no object in employing it if the soaps contain only 
ifctty etfcer and especially oleates, the solubility of barium 


MISCELLANEOUS. 

The Chemical Laboratory Fresenius at Wies- 
baden.— During the Winter Term 19^3-14, the Chemical 
Laboratory Fresenius was attended by 29. students (in- 
cluding 7 ladies). Of these 21 were from Germany, 3 
from Luxemburg, 2 from Russia, x from England/ x from 
Switzerland, and x froth Brazil.. There were two 
assistants in the Instruction Laboratory, and twenty-nine 
in the private Laboratories (V ersuchsstationen). To the 
teaching staff of the Institution belong the Directors, 
Geh* Regierungsrat Prof. Dr. H. Fresenius, Prof. Dr. 
W. Fresenius, and also Dr. R. Fresenius and Dr. L, 
Grunbut. The next Summer Term begins oh, April 34* 
Ladies are admitted as students. During the Winter 
Term 1913-14, besides the scientific work, a great number 1 
of analyses were undertaken in the different departments 
of the Laboratory (Versuchsstationen) on behalf of trade, 
manufacture, mining, agriculture, hygiene/: justice,, and 
i government. - ■ .'* ' ^ r ; j ' t : r 

■' Royal Institution.— The following are the lecture 
arrangements at the Royal Institution, after Easter:*— 
Dr. Walter Wahl, two lectured on “Problems of Physical 
Chemistry — (1) Study of Matter at High Pressures ; (2) 
Structure of Matter at Low Temperatures ” (experi- 
mentally illustrated). Prof. W. Bateson, Fullerian Pro- 
fessor of Physiology, Royal Institution, two lectures on— . 
(x) ft< Double Flowers,” (2) “The Present State of Evo - 
lutionary Theory.” Prof, D’Arcy W. Thompson, two 
lectures on Natural History in the Classics^-fi) The 
Natural History of the Poets Homer, Virgil/ and Aristo- 
phanes ; (2) The Natural History Of Aristotle and of 
Pliny.” Prof. A. Fowler, two lectures On ^Celestial 
Spectroscopy— Experimental Investigations in connection 
with the Spectra of the Sun, Stars, and Comets.” Three 
Literary Lectures, Prof. Svante Arrhenius, three lectures 
on v “ Identity of Laws in General and 1 Biological 
Chemistry.?* Prof. Silvanus P. Thompson, two lectures 
on “ Faraday and the Foundations of Electrical En- 
gineering.” Dr* T. E. Stanton, two lectures bri “ Simi- 
larity of Motion in Fluids— (1) The Theory of Similarity 
of Motion in Fluids and the Experimental Proof of its 
Existence ; (2) The General Law* of Surface Friction in 
Fluid Motiba.*? Prof. C. j; Patten, two lectures on 
“ Bird Migration.” Prof. J. W. Gregory, two lectures on . 
— (x) “ Fiords and their Origin,?* {2) “Fiords and Earth 
Movements.” Mr. Sigismund Goetze, two lectures on 
“ Studies on Expression in Art—(x) Origin and Develop- 
ment, (2V Right Expression in Modern Conditions,” 1 The 
Friday Evening Meeting will he resumed' bn April 24, 
when the Astronomer Royal, Mt. F. W. Dyson, will 
deliver a Discourse bn “The Stars around, thb North, 
Pole.” Succeeding, Discourses will probably lie given By 
Mr. E. h. Benson, Prof. Karl Pearson, Prof. F. Keeble, 
Mr. Robert Mond, Prof. J. C. Bose, Prof. W. H, Bragg, 
and other gentlemen. a 

, VAOTX&^b' 

"** Our Notes and Qaertea ooItiraiWM dpentfd''for tie purpose©* giving 
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Mercury Fulminate,— I should be obliged for information as to 
bodies formed when fulminate of mercury is dissolved in a sblj^ion of' 
sodium thiosulphate. The equation is also' requested, as 1 have looked 
in numerous text-books iu vain,— F. O, 
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MonoaV, 6 th*— Royal- Institution, 5* General Meeting.^ 

* — ’ Society Of Chemical Industry 8 . “Byproducts from 

* Peat," by F ; Mollwo Perlrin. w Sulphuric Aqid— the 
Swing of the- Pendulum.^ by H. E. Armstrong. 

. “ Table of Specific Gravities of Spirits for Use with 

Bedford’s -Tables,” by J. * N* Rakshit and S. N., 
Sinha. “Viscosity of Rubber Solution^ by. R. 
- - Gaunt. ’ - * ; i" - - ,j 




. :> April 9 >: < 9*4 < J ■ 


Atomic Weights. 



THE CHEMICAL NEWS. 

,/ \ / ,; Vol. CIX., No. 2837. ,' J . * 


’ , r : ; ATOMIC WEIGHTS. 
t ! \\ By F. H. LORING, ; / 

The study of radio-active phenomena affords strong evi- 
dence that many of the stable elements are complex, in : 
that they comprise atoms differing in atomic weight from 
, eabh other Which are tlori-sepArablc by chemical means. 

l?toL Soddygave expressionto this idea ; (CHEM« NEWf, 
^■'.'cyin. 168}^ 'v ; , w : : ; ' '' 1 i'+j 

Phe discovery of si companion' gas to neon of different 
' atomic weighty yet specttoscopicaliy indistinguishabie, and 
the supposition that certain radio-elementSv although dif -t 
faring materially in atomic weight, are indistinguishable 
; by tfiisrtest (sup^rtedlhy^one -definite experiment), i%fin 
^iia^riEuyia y ' is’ condHiOnefiby 

■ the- elec- j 

trod .^"4e.0hrdnhV.' y As a tadia : element loses, /i-particles 
i^negjfr&TO electrons]* &S chemical propei tiesbecome altered 
. Without appreciable , alteration :iu its '*b'*6& : It is true 
that the loss of . air a- parucle |- helium atom Carrying two 
positive charges of electricity) coincides- With a change in 
properties, but probably there is a rearrangement at the 
- electrons in "the atom in this case. 'As, the loss of two 
positive charges alters, the chemical character of the atom, 
it might be inferred that the loss of tWo negative charges 
, would restore the atom to ' its original : chemical state* - A 
stcpptng-back of the element in the Periodic Table, in 
consequence of the Ioss of a 4-particle, has been observed 
'Isee citation above). f J /’ . J 

It, therefore, the electric system; within the atom, is a 
’ differenriating; f^tor, then it seems probable that the 
fractional atomic weight values in themselves are of no 
, material moment, and ohe might conceive the elementary 
Atomic - weights as whole numbers* Moreover, those 
, numbers, to be in harmony with the radio- elements, should 
differ by tour units, being built up of helium atoms. The. 
possibility oi H3 as a nucleus in the odd- number aeries 
(see below) suggests itself. 

This idea would reconcile the Prout theory that all the 
, elements are fixed or stable polymerides of hydrogen as a 
fundamental unit, hydrogen being taken, however, as 
absolute unity* Then helium itselt maybe four atoms of 
hydrogen combined tn such a . way as to be extremely 
Stable; ; " The existence pf X3 discovered by Sit J* J. 
Thomson,- which :& how believed , to. be a polymeride of 
'>'hydrogdn> supports this coiriecture, since this tn atomic 
moleduie is fairly stable. S H4, therefore, might be even 
*wrs stable; and thus become tbehelmm atom. ■ , > “ 

' t -have shown in the Chemical NEws,cix„ 143, that 
v objper; :sitver,ari<k^ of associate 

*■ elements (Atobas) dffferihgtn atbmic wpight; nori-separabie 
by chemical means, and exactly whole numbers* This idea 
xn d: general why Was Suggested by Sir William Crookes 
^e.CHEM^Bws, 1887,1V., $5).- . ; ; -/ 

- In this 'connection it may be of interest to note that; 
P. de Heea #oy. Brig., 191$, pp. 680-694) 

.gave an experimental demonstration or the variability of 
the molecule and atom.’; The facts brought to light seem' 
to show that the silver-chloride molecule can be modified 
by suitable treatment, and that the different forms of silver, 
salt are to he regarded as derived from silver atoms which 
' are not identical,- In other words, the experiments seem 
.to afford evidence, of "transformation of normal silver into 
its!: meta elements*' i Whether this experiment is to be 
interpreted in this particular way need not be discussed 
here; Suffice it to say that the idea of mat a elements is one 
that is no doubt engaging the attention of many scientists* 


The meta elements of jCrobkeB correspond with the Jsotqpes 
of Soddy., ' ; . r , r '■ L , ■' ' * . 

It wifi he' seen that probably the chemical elements can 
be broadly classified thus - / 

; I. Whole-number atomic-weight elements which have . 
no associates differing from them in atomic weight. 

„ II. Whole-number atomic-weight elements composed of, 
or containing, chemically non-separable associates of 
different atomic weight. .. •' 

If the foregoing argument be r sound in principle, then , 
the atomic-weight values, as determined experimentally 
by chemical methods, should be veritable, and the values 
for the associate members ascertainable. Tbe associates or' 
isotopes may be designated- thus j—Cu 1 , Cun , Ag I , AgU J 
*&e./ . The> tipieMtomie heights may be correspondingly, eir ;• , 
pressed thus : -^Cu J% Cu^ ^iV&c^ jff urther more, the rela- 
tive numbers ofrespe^^Utoms'may beahoWn thus >-*'* 

•. ‘ r •;> - 4 v , 

V Group $lJLia yery iiilere^ing, ^ it contains, in my : 
opimoiH branches (see_ tl[ JStudies in V , alericy,^ pp^‘ 23 and by), 
and 1 have attempted to ascertatxrthe various values for this 
-curious group. A word of cautiohlsv however, necessaiy. - 
The methodf employed renders it difficult. to fix upon this ; 
proportionate 1 numbers, and doul^ arises; as to\whether, 
onWrS'3 usrified;m bonftnmg the selection of whole numbers 
to the Rydberg Atomic- Series; When this serms fails, to 
supply a proper .figure, other whbie numbers, may be taken. 
This procedure may be objected to; but it is not safe to be 
inSuenced , too strongly by the radio-active ; precedent. 
Square brackets will be introducedto designate those values 
which are nor taken from the Rydberg Series. 

The following tentative values have been worked out by 
this method:-^- ■ f‘V. ,, 

Chlorine \m (40xx>35Xio)/rr 35*4345 

Manganese (f54|i^jt + 55 >Ci6)/xi m " 54*90;',, : 

, Iron m Issxt-ks&xtpHix, ■ ; »•. 55 90 

Nickel >* (5s xi +59 X jo }Jt% : **; . 5^£>3 

Cobalt ! ** 599 ° - - > ‘ J ;-, 

Ruthenium » (gpxi 4 -Ciu 2] xio)/ti m 10x7a 

Ruodium *, (100 x x >103 x loj/rx 'm 10272 , 

Palladium. ^ (104 x 1 f 107 xoj/xi ; «« 1067a 

Commenting on the above atomic-weight values if will be 
observed that they agree with die experimental ones, and irt 
some cases the; same atomic" weight is common to two or 
three elements. This peculiarity would be ' considered as , 
fatal to the scheme, if it were not forparaUet cases amongst 
the radio-elements, suggesting that, though the afomic 
weights are the same, the electronic or electric systems , 
differ in the atoms, and indeed they would not therefore " 
be isotopic* . , i"-; 

" / Referring to the radiO'group, it will be seen that perhaps ,, 
Hdnigschmid’s .value for radium, 22577, is hear to a 
possible true value 226, but a question arises as to whether / 
the disintegration is quite as simple as supposed, conv \ 
aidering that associate atoms may in some way alter-, 
nately disintegrate, as suggested by the branching in we 
.different'-Seriea.o. ^ .■ .*• ** - 

The radio-active gases, hod t£e inactive gases which are- ! 
not radio-active, should give, by the positive ^ay method, 
double lines *f these elements be mixtures unless some 
unsuspected condition arises. The lines might be so 
close as to appear as one line if the atomic weights of. 
large magnitude differ by only one unit. Ten argon atoms 
. of atomic weight; 40: each to every 1 of atomic weight 
39, would give a mean value of 39*909, Similarly, krypton 
would be 82-909. But. in -the latter case anon-Rydberg 
value, 82; would be introduced. It seems probable -that 
the positive-ray experiments, vrill throw some light upon 
the question of meta elements* , 

I may add in conclusion thaf,, using , the constants 10 
and r, the following mean values- are obtainable : — 
Mg - 24 27 ; Si « 28*27 Br m 79*909 ; ! B a « 137*36; 
With the constants x and 7, Al m 27:125. Constants 3 
and 7 ate possible Ones for some of the rare earth metals. 
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It seems significant tp observe that „ aluminium and mag- 
nesium are the first elements in the odd and even series 
winch Have wen-authenticated fractional differences; of 
appreciable magnitude, implying in the case of aluminium 
that possibly it ismade up of six helium atoms condensed 
idhnd Hr nucleus (*27),- and in association with a; 
heliuin polymeride without such a nucleus. («a 8 ) in pro- 

S on' 7:1. The ’preceding elements therefore -may be 

amenta] types^I.),. Whilst, thesncceeding ones are for 
ihdaffOst part more .complex (I I. ^Assuming a continue- 
tion of the atomic disintegration process/ it should then 
>tdp at those' elements; ,, X . X/ • x. . ;• 

/ ’ _/■ ' • ; - ’ /■ 


" of 

-JN r4 riSpNi;'&sls ; ; stfEEV, ; • 

' ‘ .y>\. , , ’ 

- , vu., * , , . 1 r ,1 \ \ f **, st' ^ i'‘„( 1 - ■>** ' ’ 

the^vafioui schemes from time ,ltp;: time proposed for 
&tihiatihlgphbspfc^ 
on mitial soparation of ^thS 

salt, from a solution /containing free nitric acid and am- j 
rhonium hitrate. The details of the process are: set. forth 
in the text-books dealing with the requirements of a steel 
works laboratory. \\ \ X- , X • X,. "’riXX ■' ' 

" The general experience of analysts has confirmed- the 
observation that to. ensure entire separation of the phos- 
phorus In a minimum of time,, the volume of solution 
should he neither too large nor the nitric acid in too great 
excess. Violent agitation and the. r presence of a fair 
amount of ammonium, nitrate much assist speedy pre- 
cipitation, Freseriinsgiye? 40° C. asu suitable temperature, 
.and* after vigorous sfirrihg of the solution; sets It aside 
, for twelve hours ; d plan of .working probably designed to 
lessen the chance of/co-precipitating molybdic trioxide 
and at the same time cnsure complete separation of all 
phosphorus. '• * 7 / ■ 1 /* X X- >' 

X My own experience j expect will be that of other 
analysts/ vtfc„ that a sufficiency of molybdate reagent; 
assisted by, vigorous; agitation will separate all phos- 
phorus after twenty minutes. X, / Xw,. 

Precipitation of phosphoric acid from iron and other 
metals by ; molybdenum’ wasa y plan worked put by 
jSonnensohein 0 mm* Prakt, Qhem, y X\ in, 342)1 and has 
been practised forover fifty yearB, though the constitution ;of 
"the yellow precipitate was,until recently , imperfectly known. 
In, recent year® FU* Hundeshagen {Zrit.Anah Chem.\ 
xxviih* 141) has carefully cxatnined fhe precipitate to learn 
ibs /composition, and the conditions in which the pure 
phospho-mplybdate » fOTmedXHnndesb^en/ cii-) 

. describes/ /the '.precipitate,. and /aSSigns the formula 
H 4 )3F0 4 .i2Mo03, a $aU with a phdspbbruB content Of 
, x‘6s per cent when dried at 130° C, or thereabouts, / , . 4 
f. Brearley/and Ibbotson . ( u Analysis Of Steel Works 
, JdSwWs^Tp. 344) give au abstract. of HunderiiageriV 
paper.;; r ” * ■ - , tv r v > 4 tx XX-xx^vX' x/X 1 

/ The yellow precipitate, once obtained and wished free 
from acid and other matter, can be dealt with in one Of 
, scleral wayi.; A common, practice; isto collect it On a 
^perinou^y Weighed dr bpunterpoftad filter-paper, to wash; 
* with dilute nitric, actd.tkeu alcohol, and 1 to dry in "Water- ! 
oven, andre-wrigh; The phosphorus content is foundby 
vthef actor 0*0165*/ This process is Usually bailed the 
^direct method," to distinguish ^it from those wherein the 
washed precipitate is either dissolved in: ammonia, and; 
treated as by Braariey and Ibbotson’.fi tead'molybdate plan, 
or, again, Is dissolved in. soda as in j. O. Handy’s scheme 
(CaaMicAL News, botvi., 324)/ A futther indirect plan is 
that, described ;in Flair’s ** Chemical- Analysis of Iron ” 
i l(t9d8,p.93},inwhichthephospho-mblybdate/isreduced 
^ and Hu$0 4 , and the solution titrated with permah- 
ppmate, Other indirect methods are based on the initial 
l^l^ati^h. of the pho^horus by means bi stannic oxidef. 


ferric oxide, &c., with conversion of the resultantphosphate 
into ammonium magnesium phosphate, and final weighing 
as MgaTaCV, *' X 

Schemes such as thesU are far too stow for a busy wdrks 
analyst. In the course of my practice l have employed 
the ‘‘direct rneth6d” for some years, and presume that 
other analysts will haveobserved, asl have, the appearance . 
of a greyish blue stain on the dried filter- paper. The 
stain appears above the. precipitate, sometimes oh .the 
outside, and often at the apex of the filter. The stain 
suggests slight reduction oi the M0O3 by . the cellulose. . 
Should the stain be well developed the paper will be friable 
and break easily at the apex, 

I may say that the stam seldom appears unless there be 
a remnant bf nitric acid in precipitate or - paper, or unless 1 
the filter ;thd precipitate have lain tod long tn the Wafer- 
oven. Should the stay in r the oven -have been unduly, 
prolonged some stain will always appear* though the paper 
and precipitate shall have been copiously, washed with 
cold water to ensure complete removal of acid. , : ■ X f t , ' ’ 

The gradual loss of weight which, a filter arid precipitate 
sustain by prolonged drying is shown by the following; 
examples:—' - X * 1 , * * * X ^ - ;-*v ;/ 

/ /The phospho- molybdate -from a grms. of separate steels 
was collected and thoroughly washed ; oh previously dried 
and weighed 7 cm. filters. , The final wash was with 
alcohol. , * , / X , ./ /'.V ' 

; Weight of precipitate after quarter , of ,, an / ' . 

, hour in oven ■ *,* *. , , , 0*6361’ 01031 

Weight of, precipitate after, one hour , in 
oven, stain slight . **’ .. v„, ' .. 0*0349 - ^ 

Weight of precipitate after three hours in , 

Oven, stair} more developed , . ; n 0*0324 0*028 

; Taking 0*0361; gtm. in Sample A to be/ correct, the 
; phosphorus will be 0*0297 ber cent. 

This steel,; by Ibbotson’a lead molybdate method, gave 
0*630 per cent, and by the magnesia plan on 4 grms. of 
the a&etgl 0*0307 per cent phosphorus. . ' > / 1 
It /would appear, then, that after the final wash with ‘ 
alcohol the filter should not stay in the water-oven longer 
than fifteen to twenty minutes. 

It was the appearance of the stain which led me to try; 
ah alternative plan of dealing with the precipitate, a plan 
Twill now describe., ■ ^ - ' ■/ ' 

The fOllpwing solutions were prepared * / ; ; 

Ci-sodio phosphate. X'> V* * /■'/, X" V 
- :Njtro- molybdate. . . , X VX . 

Nitric acid, i*2 sp. gr. _ X ■ / » X' 

A 2vper cent nitric acid wash., ... ‘"X ’ i X , 

A sodium silicate solution, of which 5 to, contained 
r ; , SiOa 3mgrms.$i. .... , X' / 

X» Ar mean of four estimations of: the phosphorus in 50 cc. 
qf lher sodic phosphate by the magnesia plan gave 0*00798 
grm. The solution was measured in all cades from , a 
burette divided into One-tenth cc. and fitted 'with' a float. 


«naAm qmte ftee o< aeposit for m*ny weeks. The sodiuta 
Silicate wae acidified With- nitric acid irantediately before 
[ use, and was fi quite blear, solution* * ( ,, 

^ The' procedure was this :— After mfeasuring ofi 50 cc^‘ 
the phosphate ; intp ^stoppered flask theta were added 
30 cc. of the r 2HNO3, to cc, of ammonia (o'88o diluted 
with an .equal volume of water!, and then 30 cc, of the 
molybdate- After vlgprous sbakmgaod warraing to 40° C. 
the fiask was- set aside for ari hour before filtration of 
^uppei layer bad cleared in fifteen 
minutes,’ ; The precipitate, OpUected on %. 9 cm, filter of 
close AH salts by aid, of the, % per cent 

nitric, acid wash, .-'This done* oil acid was - then removed' 
by washing withhold water, (The filtrate will usually be 
quhe; Clear* ptqvided ‘tb* pwer hap,: the requisite texture 
and has been snugly adjusted, When WCt f /tp the^ida 5 f thft 


C^Ektokfi'lSitwa," 
‘ * '/ >/ April g, xgr4 : 
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Opjc^ of tfaie washing the funnel was 

placed oyer a6| qnviijght Weigfaeddisb, and theprecipitate 
dissolved from the filter byam raonia . 

What precipitate remained !h the flask was collected in 
the ftamemanrterartd added to the contents of the dish, 
; which need, not exceed 30 cc. if the washing has. been done 
with small affusions at a time of hot water* The Contents 
of the dish, after being taken; to drynesson the steamy 
hath, 1 were further heated in the water-oven until the 
residue had a constant weight. 

Whatever the e&act .composition of the saline residue 
be, it will contain the phosphorus of the 50 cc. of 
standard' phosphate, viz.,: 0-00798 grm., so that, given 
concordant weights of residue, the operator can deduce a 
factor therefrom. ’ 1 \ " - 

/ A firs^expe^ent gave me 0*534 grm. .of residue, hence 

: giye4 the’ factor Anaveragebf/sl*; 

explpments gave 0*015 1, of which thehighest was 0*0x54 
/and thefowest 0*0148. / :y '* - ./ \ / / *■ 

\\ Eortbe ; experiments to; foHdw f: chrefly made/with 
measured portions of the stahdard phosphate, t calculated' 

- -Snien t 

;mtooxdacaJ 

r . Jh pdjjef 

-’ivhsn( iroff Ttfais present. “ r 'Tbe 
since some - little ' ' iron: is co* 
^th the ^(iph^sislyhdate,, and; clings to it 
dr to die paper inspite of the washing with the 2p« cent 
nitric s^clp, V 'V/ 1 . ", v / / ; , ■<;;/ y ■/ ; - V .'-X '■ i 

■i, *vV WeFght of Phosphorus per Phosphorus 

“* Sj, “ — — ■ ** per cent, v f 

found by 


NajHPO* 
solution. 
Cc. 


Phosphorus 
.. tsken,, , 
Grm. * 


residue 
„ dried at 


-.cent assumed 
taking 2 grins. * 
ofVsteeL 


26 " 

' ^ 6*003192'' 

6*3X30. 

’• 0-150 - 

o*x66q 

id/ : 

- 0*001596/ 

OIIO74' / 

0’O798 

/ 0*08x0 

io 

‘6*00x596 

o*xo8o 

6*079$ 

0*0815 

\ i'y 

/ 6^0007^8 . 

0*0532 , 

0;0399 / 

/ 0:0401 


r 0*000798 r 

00525 1*" 

; = 0*0399 ; 

0*0396 


V; 0*000399 

00270 

; 6*0199 

6*0203 

■ ys: 

oreb0399 

0*0275 

0*0199, 

6*0207 

* a 5 ;■ 

0 ’000399 

. 0*0281 

0*0199 

002x2 - 


T 0^160399 

0*0268 

0*0199 

0*0202 


,0:060399. 

0*0369. 

0*0199 

6*0303 


; The annexed estimations . of phosphorus : were made in* 
the presence of as much ferric nitrate as would be ecjual to 
Z, grmei of iron. In thefirst four experiments soluble 
silicic acid equal to' 3 mgrma. of Si were added. This 
would represent 0*15 per cent of Si in a steel, and thepre- 
capitated phospbo-malybdate was collected after one hour’s 
standing. In thesecond four experiments a, b y c, and d, 
soluble Si0 2 equal to xffmgrms. of “Si wasadded, and the 
< precipitate allowed to stand/ for twelve hours before 
filtering. / After weighing, the saline' residues I dissolved 
them fix am nio riia ♦ and-set the solution aside until, next 
:*iay* ,A;slifght flocpuleht deposit was then observable, in, 
which I Confirmed ibcpreSence of silica and iron. l am 
; : nOt inclined /however, to attribute the higher percentage 
of Phosphorus in <*, <f, and, ^ entirely to the above, since 


v partly '-’ascribed to co precipitated 
mbtybeiic tfioxide’--an eflect of the twel ve bour s repose . ' ; ; : 

x 1 ”- ^ ^.-1 S 1-1 1 Weight I** DIiMiiBUM.na - DWncnliArni. 

; N«sl3P<Jij4 Phosphorus ' : residue 
aoTutkm. ‘ - taken. , - . • dried at 

‘Cc. r . Grm; \ xoo* C. 


Weight of Phosphorus per - Phosphorus 
cehrn assumed percent 
takkjg agrms. 
pfa steel., . 

,/ 6 * 67 g 8 

/ 0-6399/^ 

0*0399 
o-o^g; 1 , 

/ 0*0399 
/ 0*0399 , 
r 0*0399 
0*0399 


* / ,■ 16 ' ; 0*00x596 j' 6 'ioga 
, 5, - 0*000798 , 6*0533; 

5. 0*000798 0*0540 

,5 '0*000798 0*0566 

;- : 5' ;/o?o 00798- / 0*0634 . 

/ ST- 0*006798 ", \ ,6*0584, - 
. * / «* TS r “ 0*000798 ; .■ . 6*0624 ■ 

■ 0*006798 0^0605 : 

JrJ conclusion, t will give the estimation of phosphorus,, 
in a chromium steel. The test was made by four methods. 
Tot the magnesia method 5 grms; of steel were taken. 


Sunday 

expeduieat. 

6*08 22. 
T. / 0*0403 
. - 0*0407 , 

■■ 0*0427 T 
; a, o 0478, ; 

/]&► 0 *O 446 : ‘ 
A 0*0471 
d . 0*0456 / 


Phosphorus, percent, - 
;.T 00178 ; 

. , ; “ 0*0180 / 

>0177 
. . 0*0x82 

. . o*oi8t 


/ Direct plan ; , , . ,, 

, ' ; Ibbotson’s.plan 

" f J. O. Handy’splan 

A - ';%* .. J , - 1 Magnesia plan ^ ^ 

H. Phillips’s plan . , 

, As.regards speed, the quickest is perhaps Handy’s plan. 
When making use of It ! find it convenient to balance the 
acid and alkali cc. to cc.» and to check occasionally the 
strength of the soda by means of freshly precipitated and 
washed phospho-moly /date, Which Is readily prepared by 
aid of a standard di-sodic phosphate, of which 50 cc* 
represent 8 'mgriris t of phosphorus, 

0 oprt Cbambem, 

f Bolton, Lancashire,/^ -■/ ^ v4 . ' ^ 1 


K'/, 1 


-Sp^rnb*?; : , 

; /'/- 6/ fy marsh.' ’ ; ; ; 




A soLUTxo^/ od-sodthm chl6ride;and cobalt cbloride in a 
mixture of ^yatpf/and i^tpne. whibh is pink when cold,, 
separates on warming inth two solutioDS, the Upper one 
being light blue ia, Colour and. the lower dark hide, The 
upper; Idyer is . expelled gradually, and the -lower layer, 
changes its colour gradually- as the temperature is raised. 
The solutions Will m« again on cooling to the original 
homogeneous pink solution. When cooled without mixing 
the upper flayer fades to an; almost colourless solution, 
which becomes blue, again onf Warming, while the lower 
layer changes in colourfiomblue to pink. The concentra- 
tion of the solution may be varied within certain limits. 
A good. eSect is given by taking the following proportions 
by weight:-— 1 Sodipm chloride; 2 hydrated cobalt 
chloride, PoCla-fiHsO ; ,77 acetone ; and 87 water. This 
solution contains" the salts iff the proportion of, aNaCl: to 
CoCla, and about equal volumes of acetone and water. 
The solution separates bn heating into nearly equal 
volumes, and the colours are not too dark. The solution 
should be contained in a , sealed grass thbe and heated by 
placing, in hot water. Cobalt chloride atone without the 
sodium chloride will hiring about rthe separation In much 
the same way,' but a higher temperature is required. : 

Potassium and cobalt bromides iff acetone and water 
give much/ the same effect. /With lithium and cobalt 
chlorides the solution when chid is blqe./ On warming, 
^the; light and dark blue layers are obtained; and on cppling 
without mixing the upper layer tetaihs its colour; while 
the tower layer changes from blue to pink- The following , 
proportions by 'weight give 1 a good Colour effect;-- 
,1 Lithium chloride yz'% Bydratedcobalt chloride; 9*7 
acetone*, 10*5 water. * >' 


AN/EHCCOSED CADMIUM ARC FOR UBEWITH 
y" / V : \\{y / 

V X ' ^ By T. MARTIN id WRY had H. II* 

It is no longer necessary at the present’ time tp, emphasise 
the, importance of rotatory dispersion, i.r., of measuring 
rotatory powers for a whple range of wave-lengths, 
■instead of recording, only one point op an, unknown 
curve.' Sat as regards/metbpds of measurementi 'the. 
necessity of using pure monochromatic light may still be 
urged. Li ght filters m ust b e regarded as suited only for a 
first approximation, since the Optical mass centre of the, 
transmitted light inay vary with the source of light, and in 
arty case . it js impossible to get epact readings of big 


* Contribution' to a General Discussion on “ Optical Rotatory 
Power," held before, tbe Faraday Society* March 27, 1914. 
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rotations, which no longer give an extinction. Spectral 
purification of white light is better/ hut the “mono- 
chromatic illuminator " requires careful use to be sure 
that the wave-length used is actually that recorded bn the 
drum of the instrument. 

In the early days of the measurement of rotatory dis- 
persion it: was necessary to use a large range of wave- 
lengths, as the form of; the curves, Was quite unknown. 
Thus, in 1908* measurements of the rotatory , power of 
methyl camphorcarboxylate were given for 26 wave-lengths, 
namely:— r 1 ' v , ■ ' « * . ' ' 

Li, 6708/ Na/5895. Tl, 5351. 

%* 5700, 5769, 54 6i »; 4359 v . * f 

-■v/Cdi 0438/ 5^6* 4 S °?* 4^8* ■ * , 

./Ag, 54%, 5209- "£^6364, 4811, 4722,-4680* - 
WCtt£57$fc 5*65a 47<>5> 465 *i\ 458*» 1 

\ ,}/ /»’ ' ^ . 

Twenty-iqur wave-lengths were used- in measuring the 
rotatory: power of quarts in the . visible region of the 
spectrum, and readings “(as yet unpublished) have been 
taken by , a . photographic ^method for. over 700 Waye- 
/l^gths r inv /the^y isibler and 1 ulha-yiplet. region;^ of the 
apectrum<: , V’ 

r Id the base of 'substances whose rotatory /dispersion is 
anomalous,; it is still desirable to extend the observations 
to include a large number dfwave -lengths, extending .over 
a wide range, of the spectrum;. But in - the case of sub- 
stances ' whose rotatory . dispersion is normal ; a nquch 
smaller range of wave-lengths will suffice jfjn; fact, in the 
case of all those substances whose rotatory pawer can be 
'exposed %'the,^mple formulae V,-/ 1 


only; two observations are required inf order to determine 
the. two constants of the equation.' These two funda- 
mental observations are most conveniently made with the 
grata and, violet rays of the mercury spectrum, since, the 
ratio / is something like 10 times, more sensitiye 
than, the ratio- The simple apparatus 
'required for measuring this; ratio is being exhibited by the 
courtesy of Messrs. A. Hilger t who. have supplied the 
pblarimbiric equipment, and the Westinghbuse Cowper* 
Hewitt Qo.,,Wnb have, supplied the mercury-lamp. ' 

I^ stiH remains, however, to establish:? a satisfactory 
method of proving that the curve Of rdtatory dispersion is 
strictly normal. This can be done to a rough apptoxima- . 
tion by reading one qr two additional wave-lengths and 
then r plotting \t/a against when the whole of the 
readings should fall ,upqna straight line. - The" most con- 
venient, readings to take for this . purpose are Na 5893 arid 
Ll/fiybSi : But the. sodium-line is too. near thC mercury-/ 
green to, reveal any but the grossest r anomalies,, arid the 
lithium lme. which represents -the “furthest south ” To the- 
direction of the infra-ted^ canhot be relied on to give 
readings of the same order of, accuracy as in the case of 
the two. mercury lines., The simple-formula gpveh above, 
was therefore ; verified ^n, the “first place only when the 
rAadmgs for 23 tabstaricta of similar dispersive; power 
were averaged in order to eliminate individual errors of 
observation. It was at this point that the enclosed 
cadmium arc made its appearance, with the result that it 
promises to effect a,; revolution in polatimetric methods 
comparable with that which resulted from themtroduc* 
fioriof the' mercury arc-. *\ ; , . - - ' f ' * - . . "• 

• , The methods’ by which - the cadmium > spectrum- was; 
first rendered available for polar imetrtc £ work in the 
visible region were shown, before the Physical Societyin 
June, 1909, and were described in A paper which was 
published in tbeProc, &hy$. &oc. s vpl. xxii., and also in 
the PW- Afug. of August, 1909. /The apparatus consisted 
oftwo electrodes of a silvercadmium alloy, rotating* in 
r^ppasite directions on spirij&les' driven from a small electro- 
, On striking an 1 arc between the /electrodes 'a, 
emitted which included the lines of 


silver and Of cadmium. Apart from the annoyance caused 
by the flickering of the arc this apparatus can be used 
very effectively if the polarimetet is provided with a con- 
stant-deviation spectroscope to purify the flight before 
it enters the polariser. But it cannot Well be used 
with the simpler apparatus, in which the light is resolved 
only by a direct-vision prism on the eye-piece, as the 
unextinguished parts of the spectrum are usually too 
dazzling tp permit of easy reading on any one line at the 
extinction-position. The “method of producing an 
intense cadmium spectrum n by means of a Silver-cadmium 
arc was therefore “ not put forward as the ideal way of 
producing an intense cadmium spectrum, but rather as an 
intermediate stage in the development of the perfect 
cadmium lamp of the future.’- The search for the perfect 
cadmium lamp has been m progress ever since, and by 
the generous edroperation of Mr. F. Stanley, of Messrs. 
A. Hilger & Co M we are able to etaibit^net\p«hap$rthe 
perfect lamp itself, but one of its more or less; distant 
ancestors in the process of its evolutipn. . /<v' 

In the lamp the arc is run between , ^rater-Cpbled’ 
electrodes of solid cadmium ; this. is. important, 
partly because it checks the vaporisation of the metal,: hut 
mainly because if the metalis allowed to melt it islfkble 
to crack the tube whenever the lamp is started or stopped. 
The lamp -must be used in conjunction with a Gaede 
pump, as the "metal gives off considerable quantities of 
gas under the Influence of .the electric discharge, and these 
must be pumped Off in order to/ maintain the vacuum. 
Occasionally, when the vacuum; is good, the arc will start 
itself by merely switching on the current, hut usuilly it is 
necessary to start the arc by a spark { this can he done 
conveniently by connecting the - electrodes to the inner 
walls of two Leyden jars and connecting, the, outer walla 
to. the secondary terminals of an induction coil,; The t 
light emerges through two windows of quarts^ In our 
most recent lamp we have tried to protectfthese windows 
from condensed metal by water-jacketing the-ends of the. 
tube to which they are. attached, but the water-ijacketing 
must not extend to the central part of tbe tube, which 
must remain; hot in order to, prevent the formation of a 
conducting bridge of condensed metal. / An arch of silica 
has been provided to bring the Arc to the Centre , pi the 
tube* • * ... ■ * . - ‘ ; ^ ' 

The lamp will burn quite well under \a ^pressure of 
roc volts, but it has a longer life if the voltage is higher, 
owing to the fact that an arc; of greater .length can hie 
kept alight. The extinction, of the , lamp oh the dower 
voltages is caused most, frequently fey the distillation of, 
mercury from the electrodes, whvch thus become shoitened 
unduly, We have tried to check this defect by enlarging 
the diameter of the tubes containing the metal, but bave 
pot yet had enough experience to say how, far. w« : hSLve 
been successful tn our endeavours. ? 

-The cadmium lamp, which is still in the experimental 
stage arid obviously far from perfect, is Only just being, 
'brought into actual use In our polarimetric work. We 
can, however /quote One example pf the kind of service it 
may be expected to render*- It was desired to find out in 
"i 'bkHO ■ ■‘ceift’et’ of i; Te*;^9/^meUiy1^glucoxidesi 2 not merely the 
magnitude of the constants m the dispersion-equation, but 
also- whether these two Compounds, containing no less than 
5 asymmetric carbon atoms, nevertheless obey rigidly the 
simple dispersion law* Solutions Of the; two glucexides 
were made; containing 25 grms; in 100 cc., and these 
Were examined in/ Coo mm. polarimeter tubes. The 
readings were, as follows^*--- , 


a-Metl^lglucOxide. ^Methyglncoxlde. 

• ^45532^ Bath). 33*32 b ; RatiO 
> '■ 94*17 1^40 r *0*95 1*666 : 

109*90 /Ratip ; 23*51 Ratio 

. - 66’ ro ■ 1*663 . ^4 r 09 : t‘669 ; 

■ It will be seen that the ratios for the two cadmium 
lines are almost' equal to the ratios Ibr ; the 4wo jhtefeury , 


Mercury j^; 


Cadmium 


u-Methy Iglucoxide — 

'/ From . mercury readings 
From cadmium readings 
, " ‘ . r • ^ 1 
B-Meihy Iglucoxide— ; 

From mercury readings 
r , ; From* cadmium readings 


0*0234 . 
0*0235 


0*0274 

vO*Q 257 


Would be observed * at i ; 

JJ. ' a-j'i-L. ^ ju-i- - -l-t-.'s-i- ji.ntrL fit 2-^' .t. _ Ll'.< 


Water of Crystallisation inSulphates, 173 ,■ 

;;lmea/" Sack pair , of -lines can be read without disturbing jp Some other , crystalline substances; like, sulphates and 
the; Setting of theapparatus, and the cadmium readings alums of aluminium- and chromium are decomposed with „■ 
{unlike, those, for lithium) are quite as reliable as the loss of material otherthari water* at temperatures obtain- , 
mercury readings and equally suited; for working out the able with an ordinary good-sized Bunsen burner, thus pre- 
41 rotation; constant ” Jk t and the “ dispersion constant ” venting a correct determination of their crystalline water, 
Agr for either substance. The values of the constants Various modifications in treatment have been suggested 
are :— , ^ / to avoid complication in water determinations. For in- 

• . X*. , stance, in the case of minerals, talc,, topaz, &c»,, fusion 
u-Methy Iglucoxide — . . 1 ‘ with pure and dry sodium carbonate will expel the water 

From mercury readings .. 25*87° 0*0234 which may be; absorbed in, sulphuric apid. and weighed , 

. From cadmium readings ... 25S5 9 0-0235 (Hdtenini, Bull. 433, United Sutes Geol v Sutvey, pi 7g); : 

- , , Fusion, of such silicates, very finely pulverised, with, 

fii M*thv lahir.n - anhydrous powdered borax, is another method suggested by ' 
B-MMylglucotid— . .. . - . . , ; ■ Jannaseh (« Praktischzr Leitfaden der GfewicbtiiMaym." , 

From mercury readings- .. 5 4° .00274 Leipzig, 1897, ,2ndecl.), for the (same object. Jf_ the -silt. , 

'» - ; ^ rom cadmmm readinga .. .<5.'$8 . C' cates, atefcnsd.jiis'iBoatain^flHOnnei.: .then 1 , tf/retairiing layer, r, 

’•'t'r&LZ'iS'V JL ’■ v, V'’r;V- .and’, 

the a.n»AylgIttc<Ma4e>ar^ tMtojtable. jwwderecT l«a<3 • . TW* ' - 

' “^Matw-tomstant n 4 (which, is nnipejrfc'all^ .equal* W |«tjticesS; is; ;fpoad (^fiohaWe H^Silieijrand-IW . 

^abshtetf fOtatioh,”; 4 tA'V^t : ■ towt« pft wh % 

Would be observed ^ at i W^vW- 'V (BM/l. 422 U nited St ate^ Oeol i Survey* p/ 83).' V : ' \ , / ' 

; represented by tWO.Values which differ from the mean by .Magnesia is another substance, mentioned in connection 
; , only ^.p^bi^'an^error, bf;f :patt m;;20do:" Thp ?diSl»rsiori- ' Mflth ^determination of crystalline Water bn decomposable 
r^r^ant^ "of : one; Unii^ih fthe 'hbmpMpds;' ’like; $lite-flu6ridea -;(F* Btolba, ZdU Anal , 

;^t^4ii|^iaea^t hii «3) ►; V Under "defiriitecopdirions this flux teems 
? :£$ jf ;more' ;; accurate.,',' Tbife ’ jtmJteVm ; this" decimal ; cor- to igiye "Satisfactory results, a correction being necessary 
.rfeapopd Wifh ^difference pf one unit in the fourth figure when the separated metallic oxide, ferrous oxide, 

, ’afjhe 47 f ratios ; the two yalues given for XJ cor- takes up atmospheric oxygen. Intheca^e pf decomposable 
a/djfferehce ^theVhieait Of ;r sufphates, however, no attempt has been made to deter-: 
pa^rt in 10,000 id the actual readings. There cab therefore mme their water of crystaHisatign, while retaining ^ all of 
be no dpubt whatever to the validity cd : the Simple the acidic o^cide. J- '■ - , ^ ; 

dispersion formula to represent the experLinental data for In the investigation of the action of sodium para- 
* this complex substance. / ' \ 7 ' ’ tungstate upon some salts containing a volatile acid radical, 

7 The figures 'for the. d-rhethy Iglucoxide are less both in presence and absence of superheated steam, de- 
COncordant, in part hecause the readings; are five times scribed in previous, papers (Am, yourn ; Sci^ [41; xxxi., 
smaller ; but they agree [ ( sufficiently Well to show that , 4971 xxxvi., 30i, 365), it has been shown thkt this acidic salt 
there is no large deviation from the sample dispersion laW-*,' 1® able to expel the acidic .oxides of carbonates, nitrates, 

; ‘ ; Will be seen from the illustrations; given above: that chlorides, chlorates, &c., corapletefy.and vrith peat ease, , 
the dcvelphment ot the! enclosed cadmium arc promises to But sulphates which are stablh*crft "aimple ignition, for ex* 
inaugurate a new era ip the measurement of normal ample, the sulphates of sodium, potassium, barium, and 
: rotary dteptrsion. With the help of the new apparatus it even calcium and, manganese, do hot lose appreciably 
will be : possible to determine the two. fundamental their sulphur trioxide either in absence or in presence of 
constants of any optically active compound by two superheated steam cm fusion With the paratungstate- For , 
methods of equal exactness. Further, the agteement of example, 0*2 grm. of sodium , sulphate on fusion with the 
the twd pairs of figures will serve as a check, not merely paratungstate did hot lose ip weight at all. The same 
On theaccuracy of the readings {in itself a very, important amount of manganous sulphate when fused With the same ' 
advantage)* but also on the strict validity of the dispersion fiux lost only 0*0010 grm. of sulphur trioxide. Calcium 
formula ih the- case of. each individual substance. , sulphate on similar, treatment lost only o i ooo2 grm., and 

; It is a pleasure, in conclusion, to acknowledge the further heating did not occasion further loss,;, The ex* 
valuable help that has been received ih connection with pianation is that the basic sodium oxide of the sodium . 
this work frora the DixOn Fund of the University of paratungstate combines with volatile sulphur trioxide of 
Lqhdon^ 7 . > , t the sulphates to form\ the non-volatile sodium sulphate. 

s ' 1 ■ 7^ f & : tgx ^ )S ^ r v r i* ' The presence of a considerable excess of the acidic tung- 
7 / J 1 J ' sten trioxide apparently doesmot infinence the reaction, 

dptbrmihaxion^p' 7- ********«<*<?. 

:#A^E^V^^s?^wsAppN;lN : ;sVLFHATESi' ■ .'- lt ' u Y' : y'V, 

■S},;:. ; By‘;'s/^.,KU2lRtANr C,"', ? v.d‘; . ^/jjMS^+sNaiCt^wds'-^'sNf^SO^s^GVMWO,.'::’ , 


ofrdne: /unii?m Jtfe' 

| id|l '•diOte' ’• accurate.: Thrtfe! * UnUS ih this decimal ; cor-'''' 
: ih rfc^rpgd Wlfh aidffference pf one unit in the fourth figure 
'oW&e ratios; the two values given 'for X; cor-' ' 

' respo^ thfefe a difference from the mean of 1 


respohd th^^e w a ditference from the mean of 1 
part in 10,000 in the actual readings. There can therefore 
be no dpubt whatever ai to the validity of the Simple 
dispersion ^ for mula to represent the experimental - data for;, 
this complex substance, 7 ' ' ' 7 / ■ . ■ " . ; " ** 

7 ; The figures 'for the. d-methy Iglucoxide are less, 
concordant, in part hecause the readings are five times 
smaller; but they agree sufficiently Well to show that 
. there Is no large deviation from the simple dispersion law/ 
1 || Will be sebp from, the illustrationa given above: that 
the development ot the enclosed cadmium arc promises to 
inaugurate ,a H oew era, ip the measurement of normal 
; rotary dispersion, [ With the help of the new apparatus it 
will be : possible to determine the two: fundamental 
constants of any Optically active compound by two 
methods of equal exactness. Further, the agreement of 
the twd paiw of, figures will serve as a check, not merely 
On the accuracy of the readings {in itself a very .important 
advantage)* hut also on the strict validity of the dispersion 
formula ih the. case of. each individual substance. 

: It is a pleasure, in conclusion, to acknowledge the 
valuable help that has been received ih connection with 
this work from the DixOn Fund of the University of 
'Xabdon*- . 7 , ' .. , ' % ■ . 7 
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: W^TEB yi ^^STALLISAT|pN IN SULPHATES^ 

7 ; 7 ' 7 ; 7 ' ; By;,'s. ; B, .KuzniAN,'//;'. 7 . 77 ; . . • 

'Cbrt^ik substances, chloride of hatium and calcium, 
sulphates of sodium, potassium, barium* &#., are com- 
pletely dehydrated at moderately.high temperatures, leaving 
< a definite and weighable compound, funder, such con- 
ditions, when the Substances do -hot lose anything- but 
prater, at a defiaite temperature. tbe determination of watfer 
of crystallisation can be made with great ease. 

Certain other substances* like the minerals, talc, topaz, 
chondrodite, smurolite, do not lose all of the water- of 
crystallisation by simple-ignition at moderate temperatures. 

: The high heat of the blast-lamp is in such cases applied 
for the complete removal of water. This latter step often 
/gives rite to complications when the material to be blasted 
- changes weight otherwise than by loss of water, e.g, t by 
loss of carbon dioxide, fluorine/ chlorine, or by accession 
.pf oxygen, as when a ferrous compoundis ignited ip air*, 


;Smce sc^iumparatun^tate^dbeshotexpel 4 be:Volatilh‘ 
sulphur trioxide ‘ffomfsulphates* it should he capable of 
serving a useful purpose as a flux in the expulsion of the 
water (^ crystallisation of sulphates ordinarily decom- 
posable by heat; and any sodmm tungptate containing 
less of this acidic oxide should be similarly serviceable* 
In the preliminary investigation of this application of the 
sodium tungstates a nearly neutral sodium tungstate was 
prepared, and a portion of the dry material was weighed 
and placed in a platinum crucible, a weighed portion of a 
decomp osable sulphate^viz.j crystalline copper sulphate „ 
(CuSO^-sHaO)— was. mixed well with the tungstate, and the 
covered crucible heated with a very ldw flame Of a Bunsen 
burner waging under If. (In order to purify: the com-- 
mercial material, which ordinarily 1 contains sodium car* 
Jhonate, it was fused in a large platinum dish over the 
blast, arid pure tungstic trioxide was added until carbon 



• Determination of Water of. Crystallisation in Sulphates , , 


dioxide ceased to bubble out). After driving ofi most of 
thewateri the crucible was heated to. low redness and the 
mixture fused, cooled, and weighed. The loss apparently 
corresponded exactly to the theoretical loss of water in 
CuSt^ffaQ- "The f baton was repeated several times and 
weighed ovet again* hut no further loss In weight was 
if bund* 1 So it. appears that while crystalline copper sulphate 

* lases>ome ofitssulphur trioxide when heated by itself at 
the temperature Which is necessary forits complete dehy- 
dration, no toss of the ’ acidic oxide occurs in pi esence of 
sufficient: amount of neutral sodium tungstate when the 

, mixture Se heated over a Bpnsen dame to dull red heat, 
ft-is possible to keep the mixture in quiet fusion for fifteen 
twenty minutes, without losing^ any. sulpbnr trioxide, 
v, SbdSutortbngstiate thbs:seryes excellently to tetain;tbe sol- 
-■■pfedr ^Tkciidje^tV^^ 

> - ; TridCtermtoethe water of crystallisation to sulphates by 
. Weighing the wSter evotved r as Well as by loss on ignition, 
tbetollowing Was tried. I A ria$ glass; ignition 

ItndftV about 15 inches long and Ik men in diameter, was 
rplaced apoh a smajl furnace! each.end was fitted With a 
?‘ti^enat^ hot paraffin 

.lot^Wibmehr and: Wiped .carefully- j/arid one end of it was 

othet ebd was joined toa sulphuric acid weighing tube. 
The sulphuric acid tube wasconnected to a calcium chloride 
drying tube to preventthe entrance of anymoisture into 
the weighing: tube from outside, and the calcium chloride 
tube Was connected to an aspirator. The ignition tube 
was thoroughly dried by beating it for at least fortyhve 
Wtoutes, and; passing a rapid current of dry air With; the 
; aldriftheaspimtori The efficiency of the apparatus was 
evident from the fact that: when* after such drying, the 
sulphuric acid weijghipg tuhe was connected with the igni- 
; fieri tube and a blank test made, by landing the apparatus 
for one boar,a gainof only 0*0003 ^rm; to the Weight of 
'thls J weighing tube resulted,, for Which a correction was 
applied in thCsubsequentworto After having the Apparatus, 
tbits in r«adiness, ex6ctly half a grm. of the sulphatewaa 
iuiaed Well With 5 grms. of sodium tungstate to a porcelain 
bOat, lgriited apd weighed;, previously; 1 The boat and its 
'.contents, weighed together, were introduced tote the., 
ignition tupe* The ignition was started at first very gently 
by parsing a current of hot dry air over toe boat, at a. rate 
of 3 bubbles: a second , for a period of fifteen minutes, The' 
temperature, was carefully and grade ally increased until 
the mixture went into clear; fusion. . By waving a Bunsen 
flame aroynd the ignition tube and short delivery tubes: the 
Condensed I moisture Was volatilised* : After the apparent 
, disappear ce of all moisture the remaining : tra ces Of it, 

' were forced into the sulphuric acid weighing tubes by W 
toore r apid current of dty.ait, while continuing ^be bearing 
; of the igpHion and delivery tubes for at Veast twenty 
^ mhaotes. After tto's period the bearing was stopped,' while 
Jt'ratdd cuttent bf pry ;air was passed for about tehminutes. 
i The we%htog ‘ tube wa* ^disconnected, stoppered With the 
; glass plugs used as strippers to the first Weighing, brought ■ 
L as, nearly as possible to the original temperature (by setting 
it Uside' tor wipedarourid with a filter 

; pUp«r f ?and weighed^ The gain to weight of the weighing 
tube wge *ecrirded^ /After> disconnecting tbe weighing 
ttdfei tbardel^wy: tube Iftadtog into 
"tuber Wa$ .plugrad < carefully to avoid any, 
Wbi1er«toer botVcoolpd 
to a desiccator over-: sulphbriciUCwU end, weighed, and- the 

* fossto “weight was recorded. * It was found: that if the 
v procedure was carried out with tbe utmost care, observing 

all the precautions, the loss in weight of toe porcelain boat, 
wltora /experimental ■■ error, corresponded to the gain in 
; Weight of the . sulphuric' acid thbe. arid this corresponded 

: lusipns 0 ^ the contents olF^ri ^tt idi^not 

fijTtbw lpss "to weight, tbps proviri| , that; 
glMKjbft riemditions there to no loss of sulphur trioxtoe. . 

acid weighing tube, used was a ride*utbk 
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U-tube filled with glass beads, and the ends' of ; the large 
tube were .sealed. The rubber connecters were air-tight 
so that the weighing tubes would not gain in weight river 
night. It is desirable that the sulphuric acid in the drying 
apparatus and in the weighing tube should have the same 
absorbing power ; for this reason the sulphuric acid in the 
weighing tube was changed after eyery four determinations* 

” The determination of . the water, 6f crystallisation in 
copper, sulphate and to other sulphates was carried out 
under the conditions cited above, with special precaution 
to avoid loss by decrepitation of the salt while yielding its 
water. After mixing' the sulphate well with sodium tung- 
state, anotber portion of tbe flux was put upon the surface 
of the mixture to form a trap, and thus avoid mechanical 
loss* and. the mixture was heafed w^ 
tong time at ,a. temperature : pot " exceeding:; 170° 
FbUoWfrrg are .some of the; results obtaihed Wilb yarlous 
-splphattSf— * 7 .7*; *>' 

Tarle I , ^-Z>r ieymin a Hon af Water of 
* r Various Sulphates. , V' 

,, 1 v ' v . ’ , - 1 ‘ * "" Lo$ftofth6 Gainof * ' 1 / '' ' 

' " s r v ’ - ’* > ' Dried porcelain sulphuric . r 

, . Sulphate sodium boat acid Difference; 

tabep. tunjratate after weighing 

, ' ' - , J ' ; taken. ignition. tube. * v _ 

. , * ■; Grnr. Gnh; % u Grm," Grm^ ’ ' ■ / ^ -; 1 



Copper Sulphate, : 


CuSO^sHgQ. 




0*2000 

• :4 ' ' * 

6*0707 0*0701 

, - 0*0066 

k * ’ 0*2000 ; ; 

i.4; ; 

0*0715 0*0712 

-0*0003 

Alumini pm Sulphate , Ala (§(>4) . x8 H4O . 


‘ - Ala(SO 4 h^8H^0. 


* ' ,i >r h( 

, r 

0*2000 

4 ' 

>*0897 - 0*0913 

+0*0016 

: > -0*2000 

4 

0*0900 . 0 0894 / 

— 0*0006 

0*2000 

4 

6*0907 00915 

+ 00608 

pfaejob’ i -; 


6*0925 0*0935' 

+ 0*6610 


;■ f ''V ‘.Stekel 'SillpMl*,- f l«80,.6Hi0;„--. 

• - • ; NlBO<.flK s o; - ;; . , • ; ; '• 

y*< ofaojoo> *’.**;3' ■' oo8aa . poSsi ; ' : 40*0009 

!V * ?< : 0*2000 r **' 3 *: “ 0*0832 0*0833 ^; ri o*bopr 

{■: : 0*20^ '/'3’ > *• /o*p8a,6~- ’p^ag-; / - ^ri’pqpi 

■ * : 'Chrome .Alum,,' 

{ Ksri0iGiitS0ds;«4 lf^ ■: 
r ' .. 0*2000 "1 ''4; .* ; p^dSo^.. ),« ^“otoBbo' ; - -o’oooy 

: V* * - - 0*2000;, / ; ,4 : ■ - ,0*0*755 ‘ ' 6*0755 ] : 0*0000 

a , 0*2606 / 1 'V A‘ ; ' ri*o7&>;>/ ; 6*6794 •. ; s> , :+ri:oo»4 ( 

1* Potassium ^luto /tRzS6 4 . AlafSO^] .24H2O * 

0*2000 ^ t ‘ 6*0915 0*0923 ;4 9*0008 

r T />. 0*2000 , : 2 0*0911 . 0*0929 4 o*oo 18 

;> ■ t //.o* 2000- - - v’3 ^ : .,ofQ9ip . t 0^6915 +0 0615 

> • V ' ;; 0*2000 ''T/; 3 0 *0Q I5 . J 0*C^28 + 0*0013 

^/Frrim riSri.re^lti , 'detaiied abbve table it is evident 
that" there is no loss other than Water during the fusion; 
Even from aluminium and chromium sulphates which lose 
their acidic oxide on simple ignition, no sulphur uioxidc ia 
volatilised in the presence of sodium tungstate. . The' 
Water of crystallisation of these '.sulphates may, therefore, 
he determined to A retowhably short time 'and Wfthi great 
accuracy whh tbe usie pf this flux, and the advantage to 
be derived is Obvious, arid -needs no particular comment*/ 

7 In the case of ani acidic sulphate the entire amount of 
the acidic oxide will be retained by toe tungstate,' and the 
water of constitution as well as toe Water Of crystallisation 
will be evolved; r ;.- \ V- ./• **'>. " 

> The, extension . of the use of tbis fichc to toe estimation of , 

Water to salts other toan sulphates is, for/lack of time, 
left to some future date^AWmcai* goum#} of SoUm* % 
xxxvi.i p. +ot* ‘ ; v;; / 1 ,/'■ , i s * \ \ 
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Elastic Behaviour of Metals* 




.A CORRELATION 6# TREELASTiC BEHAVIOUR 
' OiP, MEfAtS WITH CERTAIN- OF .THEIR • - 
■V i physical constants.* : 

. *r / By: JOHN. tQHfJSTON. 

/■ .■ , (Concluded from p; 163)- ' T ‘, A 

According to Beilby (loc* if*,), the process of deformation 
Is always accompanied by a partial transformation of the 
metal to a* " amorphous ** form (see ‘Note *4), which acts 
as a cementing material for . the untransformed grains. 
According, to Faustand Tammann (Zeit, Pkys. Ckem*,/ 
*9x1, lx*v.,, io8)v.oa the other hand t the change of pro. 
perties an, deformation, is parallel to .the production of 
^smaller 1 cryshillltes, ^Whichever bribe correct: imerptel#/ 
tion^-Jfi idd^edv these; views are mutq^ly;excl naive : ;fsee; 
1 1 ‘ .deformatiott of ametaliB 

sLJ *PJ 


Vj^dar.J-^hfe fact^eno^tns 
accompanied by changes in ii 


Thesechariges 




ithr eare $6g*e^ ar eunUkely to. occur iifc; 

* |W|Nb&* r dbfe^iiph* . loses ■ Weight when if is 
brant ofanystrain, to which, a’ 

, |a subjected i Is borne by a atuaH nUmber 

of crystals at any one time. .When thfcsecrystals give 
way. vdtherB take up the strain, and so cmv ^ In this way, 
relatively, very small total forcescould produce very cpn- 
sidei^ie pressures ; locally; pressures sufficient to cause 
melting at those points. This process would he like the 
method of tearmg a pack , of cards, which consiats in 
holding them hr such* way that the force comes qn only 
onexaid at a timeu >;AV' V' ,;f - ’ : v' ■/'/ *Y 

: J TThis point of view accounts, plausibly lor other aspects; 
of the hehavidur of metate—for instance; the u hardening 7 
of metals and the increase of strength following upon 
deformation;; but before ^proceeding to discuss this, .it 
Seems advisable to outline a ihechanical picture of the j 
probable mode ©f action of unequal pressure upon metal/ 1 
Ppymlhg (Phil; Mng*?t 8 &i t £5 j, xii.; aa^ajnd also hi 
ChateHer (Zeit. Phys K ix., 33S): haye used 

this conception of unequal pressure to account for re gel a- 
r tion^the consolidation of a mass of loose snow at o° into 
a block of solid ice. - The pressure, due to the superin* 
cambent material, lowers the melting-point at the surface 
;pf contact of adjacent grains by an amount A£. r The Water 
formed flows Cut into the interstices of the snow grains. 
Where it; is at a pressure of t atmosphere but at a tem- 
perature of —Af, and is in cbntact with ice at o 0 ; conse- 
quently it f reezes again. ; .This^process contmUes tintil all 
the in|er$t ices are filled up ;that is, until a solid block of 
iceiiforrnied;/ . -/ './’’V;, 

v ^ Qqnsideratioms analogous m every respect are applicable 
;to; Sy6teihs of solid grain?, in contact with water Ur an 
^mheutjseptufjbm/; In such casespressure acting only pn 


AttiS^meid solid; Xe Chatejier accounts in this way for 
the consoljdatldn of natural beds bf rock-salt, gypsum, 
calcium carbonate, &c.,arid he showed .by direct experi 
meat that consolidation could he produced m ibis way, f 
-The behaviour of metals under /the action of a dif- 
ferential compression wo conceive toheidentical with that 
pictured above fat ice. Namely, that metal melts wherever 
the pressure reaches the appropriate value, flowsinto the 
interstices where, the pressure is smaller, and Solidifies 
aghin, whh the formation 1 in general of very small crystals; 
by reason of the exceedingly rUpidrgte of re- crystallisation. 
' The effects f of unequal pressure are analogous to those 
Produced by a shearing stress ; or, perhaps, one should 
aay rather that the effect shf a . shearing stress are those 


, ' * From die Journal of the American Chpmtcal Society, voU miv/, 


produced by. what we have firmed unequal., pressure.,, 
Now, a longitudinal tensile stress can , always he reserved ; 
mto a uniform dilatation and a shearing stress, just as a 
longitudinal compressive stress -can be regarded as com- 
posed of a uniform * compression ; and a shearing stress. 
Hehqe the Conception of unequal pressure, and its effect 
on them el ting-point of a .crystalline substance, is equally 
applicable to all permanent deformations; whether pro*' 
diiced by compression or by tension. ^ i 

When pictured in the. way outlined m the above para- 
graphs, it is obvious that one might expect a parallelism 
between the ^ values and certain of the mechanical pro- 
perties ; m all cases,' namely, in. which the property in : 


efastic/prp^i£e&^ 

tio pemanent change tp ^rmaterial i /the parallelism can 
bardly be ascribed to a pelting; but it may very well be 
;an^gpre^to^il^3&(Si that thp elastic, properties and the 
<£ valueB ;a,s; calculated , in, thin paper are all functions of 
some one rdeternfimtig factor,- ;; ^Thts question is treated ' 
later). But even if this Is sOj it in no wise detracts from 
the plausibility of the view- .that deformation is conditioned , 
by an a^armeitingjrfpr there is no apparent necessary 
connection between the modes of action of stresses which 
produce deformation and of those which do not; 

“ The possibility of accounting in this. way for the flow of 
solids was coOMdered by Tsmmann (Ann. Phys^, 1902, 
{4I, vii. , 198 ; ' w . Kry ptaUisieren : und SchmelZen,” Leipzig, , 
1903, p-173), but summarily rr-jeqted by him on what 
a ppear to the Writer to be inBhfficient grounds. In the 
first place he doubts the thermoilyhamic admissibility Of 
the derivation of the formpla for the lowering of equili- 
brium temperature by unequat pressiire. In the. second 
place, his .experimental, work he was finable to detect 
any discontinuity in the rate of flow at 1 the pressure 
indicated by the formula as the melting pressure at that 
particular temperature. To reason from this lack of dis- 
continuity that' the effect of unequiaV pressure upon the 
melting-point is illusory might be justifiable if Tammann 
had been dealing with a single crystal ; but dealing M be , 
was with a conglomerate bf crystals, fiow began whenever 
the pressure ,on any one of them exceeded the melting 
pressure under the particular ^conditions. Indeed; the 
behaviour of ice in this respect is precisely similar to., that 
©f> the metals — a fact specifically noted* by Tajhtnanri 
himself— the only difference being that the .Absolute 
values of thO pressure are lower than for the. common 
metals. r - \l . - rt ‘ . | ;i 

; T am man n corjclu de^ (loc. ciL) From the .work on, 
this velocity Of flowof crystalline substances it follows that 
the flow is not conditioned f by aprevious xnelting, but that 
Aht plaifoityr the reciprocal of the viscosity, ii a property / 
characteristic of ike substance.* . In order . to account for 
the fgetthat the, velocity of flow, arid hettce the s< plasticity/’ , 
ppf Jce r increases yery consideiahly ^ with tlie pres8ure, ; itT 
[ must hh assumed that its viscosity dimtnishes greaUy with; 
^pressure; This assumption may hold, for water at low' 
temperatures and low pressures is an exception to the 
general rule that the .viscosity of liquids is ; increased by 
pressure (R* Cohen > Ann; Phys., 1892, xlv., 665; Hauser, 
Ibi 4 i, jg&i, v., 597) ; to the writer, nevertheless, ti seems 
less forced : to account fot the flow by the. did of the 
argument advanced in this paper, namely, that flow is ihe 
result of a partial melting* -Oh this basis we can readily . 
see why increased pressure, which causes more ice to nrelt, 
andrhence increases the, amount of -water present, should 
Increase the plasticity. Moreover, so far as the writer has 
been able, to ascertain, 1 this explanation conflicts with hone 
of the recorded observations on the flow either of ice or of 
any other substance. Indeed, It receives direct confirma- 
tion from some recently published wOrk of Hess on the 
l plasticity, pf ice (A»»* Phys., 1911; xjucvi., ^49) ; he 



17 $ 


Elastic Behaviour of Metals . 


Chemical News, 
April 9, 19x4 


found* as Tammann previously had also observed, that at a standpoint adopted in this paper one might reason, that 
given temperature a considerable movement of the plunger such metals are strong because they are fine grained;, 
' takes place under a pressure much lower than that deduced hence, if we wish to make a steel of high tensile strength, 
thermodynamically (on the assumption that the pressure we should endeavour ' to obtain a very fine grained struc- 
acts equally on hath the ice and the water produced by the tore, ' producing thiB by whatever means , (addition of 
melting), and presents indisputable evidence that the ice foreign material, heat treatment, ormechanical treatment) 
in Aese circumstances had actually melted. may be found suitable for this purpose. 

The mode .of action outlined in this paper, besides It. was noted aboye that the deformation* of metals is 
accounting plausibly for the magnitude of some of the accompanied by the appearance, of an “ amorphous 1 ’ 
mechanical properties of metals, can also be adduced to phase, according to Bellby ; by the production' of smaller 
explain observations bn the structure of metal which has crystallites, according to Faust and Tammann, Neither 
"flowed,” or has been subjected to deformation of any author speaks definitely of the mode, in which, the change 
kin<lr The, process of “ flow,” or of deformation, of a takes place* nor do they, as far as one can judge, consider 
metal is always accompanied, as we have seen, by a it as a manifestation of real melting, with immediately 
apinber 'of;' changes*- among: bthers by a “hardening/* of; subsequent re-solidification* , .When looked at in this yriy 
the me<iai:;;ftfiis tdrm , is,' used thdenote ah increased the divergence: between their points of view disappear!*; 

-stress* and is ^ fn ; one sense unfortunately For, .as. i$ 'well known, .the size attained^ by : a- Crystal 
chosen, for Faust , and*>Wmmann ; &kys\ t CJtemU } - depend^, ceteris paribus, dniis rate;oi fonhStion; so that 
lxxv;, . n 8 j have showh that in some cases the. Beiiby, with presumably a r,elstiyely;,rapfd ratb pf • 
^hardness,” as measured by the sclerometer, isnot affected crystallisation, obtalnedrih;his flowed metal? crystals a# 
by the processbf M bardening. tT faustand Tammarin,by small that the metal was apparently'" ^ambrphbhs^ 
s ^&d^pip ; o^^ "this; specimens; were able ,to and Tammann, on the other band, using a totally different 

' detefmiue vri tbhaprrcigion ofabotit x pet cebt ihe pressure method I in which the rate of re- crystallisation was pre* 
or tensiOn reqaired to produce:tbe first permanentdeforma- $umably riot so great,, obtained relatively larger crystal 
~ti|oa of a, number ";bf aietilsj^Sand found that th» lower particles/ ^ 

Mastic , limit is the same 'f6f pressure as for tension. : /A point worth mentioning in this corinection is this,; 
Further^. slow increase of pressure above the lower elastic that the appearance of the cut and polished surface of. a 
“ limit causes this limit to recede to higher pressures* until- metal is not necessarily an altogether fair criterion of the? 
finally ah upper plastic limit, the flow pressure, is reached, structure, of the massive metal. For, as Beilby has 
This, again, shows that increase of pressure; produces an demonstrated conclusively, the process of -polishing (and 
increased rigidityof the matal, which is itidccordarice with obviously of cutting also) is the, result of now; while in 
Vfcbe idea, firat enunicated .by Beilby, that the change in accordance with the viewpoint presented in, this paper, 
properties of metatb on hammering* railing, &c., is a flow is the result of a-paxtial melting. 'Therefore, ft is a 
directconsequencc of the deformation which occurs during safe assertion that between the apparent structure of, the; 
the prpeess. / V : 1 '? "y 1 ' polished surface and the actual structure of the' massive 

Now, thesb’facts accord well with the argument, of the metal, there? must always be some differences, which, may, 
present paper ; for, exactly as in the case of ths con solid*- be so large that examination of the surface only would lead 
tionlbf loose snow to a block of ice, as soon as the stress to, totally misleading conclusions with regard to the 
reaches an appropriate value (the lower elastic , limit), structure of the massive metal. 

melting and .flow, into the Interstitial spaces take place, Kurriakov and JZhemzhuzbny (foe. cff.) made parallel 
with immediately subsequentre-cry&talliaation ; this process measurements of the electrical conductivity and ’ flow 
continues until this flow is no longer possible (theupper pressure of. series of binary alloys, andTpund that, for given 
elastid Umit), whereupon increased stress produces rupture binary systems minimum conductivity apd maximum flow 
of the material. ; Now, the actual process of flow diminishes pressure occur at the same composition. This, exemplifies 
the volume of the spaces into which flow is possible; and the general; rifle that , the conductivity of an, alloy is less 
to this extent 1 diminishes, the inequality of pressure acting than that of its component metals* Mqreoyer^tba con* 
qn liquid and solid ; henceit requires progressively higher ductiyity of a metal generally decreases when the metal 
pressures absolutely (though at the' same temperature the undergoes deformation {#.#■;, drawing tb wire, hammering, 
same excess op pressure on the solid); to produce flow ; in or rolling). Now, if we interpfet these facts with the aid 
Other words, the rigidity, of the material Is increased. of the idea that the specific conductivity of a given material 

t A phenomenon analogous;, in every respect tothat diminishes progressively, other things being equal, with the 
observed) by Faust : , and Tammann has been recorded by sizeof the component particles— an idea which is sub- 
Bridgman (phy^Rep.iZCjiiz. xxxiv,, i) in gome very repent , stantially correct for* powdered metals — we find them to be 
„wdrk on the collapse; of thick 1 Wfllled cylin derg u nder p high in complete harmony with the conclusion reached onpther ; 
hydrostatti pressurei Bridgman found, namely* that with grounds, namely, that the size of grain Of; alloys dr of 
every successive application of pressure, ; yield ig ' not metal which has. been deformed is less than that of the' 
resumed untU the previous pressure maximum has been pure annealed metals. \ v ; - / / ; . i 

reached orexceeded; thisbehaviouris just what weshould j ^ : , _ , ,■ , 1 - l : !• -c' 

:^xpect;ifflqw is condifidh^ by a;trae metring. V, -V v-C., v * Summary ctyd^CoHcmton* ■ ' ^ .. \ 

; It is important to observe, in . parsing; that umform " In the foregoing pages we have digeussed the idea tbat- 
, (hydrostatic) pressure is Without permanent effect on the the “ flow,” or permanent distortion ♦ of metals is con* 

: properties of metals* : Thus, Faust add Tammann found ditioned by a real melting, not of the whole mass of metal 
that the elastic limitpf metal which had been subjected to at anyone instant, but of successive groups of particles' 
hig^i hydrostatic pressure retting unchanged ; while, ag (namely, those on which the brunt of the strain mo men; 
regards the "physical properties {density, ; it is tarily falls) ; and have shown how. this idea serves to 
’generally recognised that "the, only, effort of , hyordbtatic correlate, some properties of metals which at firstsight 
' pressure, is a teipporary change m , these properties, which, would appear to bear no relation to each other. It leads> 

; vanishes again whenever the pressure is rernoved. In all namely, to the fact that there is a . parallelism betwebh all 
.discu^iohsof the effect of pressure therefore it is essential, the ' elastic properties' of metals for Which quantitative . 
that we distinguish, carefully between uniform and r non- measurements have been made and the pressure— assumed 
uniform compression, since their effects are; so dissimilar . 1 to act oh the solid phase, hut not, or not to the same extent,; 
\ It is a well known fact that the resistance to flow off; oh the liquid phase — Which is required to lower " the? 
jwttectics (which are always fine grained) is always greater 1 melting-point to ordinary temperature. This pressure Isa; 

of thrir components (see Note 15) ; further, that function of the melting-point, latent heat of melting,, and; 
of steel possessing the greatest tensile strength density at the melting-point of the metal ; hence; if tbe&k- 
steels) are ytrf fine grained. From the quantities are known for any substance* we can |hedict 
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the relative order df raagnitude fif any of its properties 
whichitnply deformatiod of the material. „ 

, the same mode of reasoning is equally valid for any 
Crystalline substance, and could be applied to all salts (in- 
cluding silicates and other geologically important sub- 
stances) if the, necessary data were available* At the 
present time, values of the latent heat of melting are few 
and far between, so that no general discussion pf this 
part of the subject is practicable now. 

The equation discussed in this paper cannot be applied 
to glasses ; for since they are merely supercooled liquids, 
t&e value of Q is zero and hence dT/ 4 P is infinite* But 
this is not so contradictory as at first sight It may seem ; 
for glasses behave as liquids, of exceedingly high viscosity, 
provided, always that, comfbrmably with this high degree 
of viscosity, sufficient time be allowed for the motion to 
takeplace. , ' . ■ " , , v <, *-*';■ -V v, 1, ?-i < : /> \. :u \ 

.In cbndldslon, let us give a brief indication Of A cofinec- 


ception which has i been • vbty ' fruitful * inr the - hands of 
Nernst and Lihdemann (see Note i6),.Gruneisen. {Ber. 

® ?b'ds; b&sir, 
l«ge,nno?l>er -*f •Vappweoilj!:: 
suhstance-^-melting* point, 
s^tbifip 4 datsi coefficients ^ thermal expansion and com- 
t - pressibilityr eteofricmi resifitfinde— may be considered to he 
furictlons rof a characteristic quantity, the molecular 
“ Vibration frequency" (see Note SW*- ; -/".i-i-. ,■ 

Expressions containing this quantity have been derived 
by meaps of which' tie actually observed variation with 
temperature of certain of tie above, properties can be 
reproduced with remarkable accnracy. Now the fiow 
pressure ^ at the temperature fte determined by a com- 
plicated expression, the value of which depends upon *> 
T t (the ordinary melting-point), X (the heat of melting at 
v T^ J. V (the specific volume at Ti), and upon the variation 
of L and y. with pressure and temperature; that is, for 
any particular sub^tance, depends ,npon, the above 
Constant quantities* and ^ upon the specific heats and j co- 
efficients of thermal expansion and of compressibility ; 
'each of these qualities is some function of the “ vibration 
frequency,*? consequently the fiow pressure is also a 
function of this same characteristic parameter. 

In view of the state of pur knowledge (at the best, very 
approximate only at the present time) of the experimental 
data and of certain of the relations involved, it seems pre- 
mature to endeavour to deduce a definite mathematical, 
relation between them <p and the frequency, or even to 
f r determine the exact form of the function. The existence 
of such a relationship accounts simply for ; the, parallelism 
between the calculated <p values (of Table I.) and the 
mechanical ^ properties' of metals brought together in 
TabieTL; for aH of these quantities are functions of the 
vibration frtquency^a JPact ; which indicates that all the 
- ififichanical properties- of -metalS will be found to be 
psr Iodic functions of tbeir ':atomic , weights,, . since the 
vibration frequency itself is doubtless such a periodic 

, r i ^ J/ t : 1 V " ; , ' >v ' ' 

/; , ' V * . ’ Motes*, \ . 

, \i4~. BeUby here uses tha term ** amorphous ** to denote a 
heterogeneous assemblage of molecdlea^ : - 

J x$. This was .demonstrated conclusively by Kurnakoy 
and .Zhemzhuzhny {Zeii. Anorg. CAgw,, xq 63 , lx,, 1 51909, 
jxiv., *49), who present results— in part from the literature, 
in pari original— for a large number of alloys (and, also for 
some pairs of organic substances) which demonstrate this; 
fact* It .has been further confirmed by Tammann, who 
recently INuckf. Qes. Wiss, Qottingei, rgn, p, 1&1) 
described experiments with a lew alloys, carried out in 
' quite a different way* from which he drawsthe condiisiona 
that/this increased strength Is a direct consequence of the 
fact that the alloys are finer grained than their components 
but offers no explanation as to why a fine grained 


conglomerate should be stronger than one composed of 
coarser particles) ; further, that the increased strength of . 
metals Which have been Chilled is a direct consequence , of 
the decreased size of the grains produced by rapid cooling 
of the melt- 

16. This work has been published in a series of recent 
papers which have appeared in Siiz. Akad . Wiss. Berlin f 
A tin. Phys.Zeit. Eiektrochm., and Phys^Zeit. . 

17. For a discussion of the exact significance of this 

quantity* the reader may be referred* in addition to the 
papers cited above, to recent papers by Einstein in Ax** 
Phys. . .. ‘ 
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“ Nature of the Tubes in Marsupial Enamel md 
Bearing upon Enamel Detoelopwent r n By J, H. 

\ f % *; C\ a - t j ' ’ t 

** Oxidation of Thiosulphate by certain Bacteria in Purr 
Culture.” By W, T* Locxett*. ' ' - 

In the, course r pf 1 investigations on/ the oxidation of 
thiosulphate on bacterial sewage filters, ;U , was found that 
the oxidation was due largely to the presence of living 
organisms. Experiments were Undertaken with A view to 
the isolation of the organism or organisms capable of 

bringing about this oxidation^ ; 1 < v 

Active solutions oh plaring out with gelatin (jG.P.B.) 
and agar (A.P.B.) showed approximately loo organisms 
per co. Several of the more predominating types of 
organisms in pure, culture, isolated from , the above plates, 
were finable to bring about tbA oxidation of thiosulphate. 

Subsequently, it was observed that a bacteriological ' 
slide made of a loopful of an active solution showed pro- 
pqrtionately a greater number of organ rsms per cc. than 
was indicated by thegelatm afid agar plates of the same 
solutions. Further, the microscopic appearance : of these 
—consisting mainly of one particular type—was very, 
different from; that of the organisms previously sub- 
cuUured, , ' ,l ' ■ . ‘ .. •' *• 

- .All attempts tohgrow the particular and characteristic 
organism on the nsual media, e.g., nutrient gelatin and - 
nutrient agar* failed. Ultimately it was found on plaring 
an active solution on a solid gelatin medium, without 
bouillon, but containing ammonium sulphate and tfaio- 
| sulphate, that; a great number of minute* slow-growing^ ; 
Circular, non-liquefying, bluish white. colonies were 
obtained / { ,r ’ ■ ' ■' 1 / ; ^ ■ , 

Plates made with such a medium showed that active 
solutions contained ?oo tb ; ioqb tirnes mfi)» prganism^per 
oc. than was . shown bn gelatin and agar. ^ 1 - ’ 

The organism isolated as above 1 on inoculation into- a 
solution of thiosulphate, containing ammonium sulphate 
and a, small quantity of free tartaric acid, was found 
capable of oxidising thiosulphate to sulpbatp in the course 
of two to three weeks’ incubation at 26° C. - ; 

Further work is in progress’ relating to the morphplogy 
find classification of the organism whifihls apparently one 
hitherto unknbwn* /:■ ■ / f v. ' ' 1 " - 

*' Production of Anthocyanihs and Anikocyanidins 
ByA. E.'EvjsRsaT; ' / '.;' 1 J ", • , 

The question of the production of Anthocyan pigments 
from the yellow pigments of the flavone and flavonol class 
is discussed. ' - '/ ^ ‘ ■' ' * ' 

Evidence is brought forward to show that the Anthodyan 
pigments must be regarded as reduction products Of 
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V fiavohe or flaypnol derivatives* and that they are readily 
produced- as glucosides from the glucosides of the yellow 
compoundswitbout intermediatebydrolysis. , ; 

, ■ ' .«« Variations in the: Growth of Adult Mammalian. Tissue 
. in Autogenous and Homogeneous . Plasma .'** By ■ A. J. 

; WAi-TOKf. 'V/ . 

ri (i) The Decomposition oj Formates by B. coli com- 
ramiis ; (2) The Enzymes which are concerned in the 
Decomposition of Glucose and Mannitol by B. coli 
: communis." By E. C. GkeV*/. 

(1) The object of the investigation 'was to determine 

* how an organism. which produced only a trace of gas from 
■ a f ornate and 1 no gas from glucose when acting' on these 

* eeparately was able tq produce, gas ; abundantly from a 

;vm - > ; *: ^ .■ \ ^ ^ ; * 

- Ah artidcially' selected strain oiB* coli communis which 
r- hdvy^odaced pogas frpm glucoso was raade to act upon 

- amixture :oX calcium . formate, and' gl ucoseu , The CO* 

T v evdiVed wasimeasoredv ^jS'timj Jthts-the QO a equivalent to 

- ?|b^ acidsptoddced f rbmj~ the sugar was deducted; The 
I difference represents CO a from formate, but must he 

>•- '3i.irjl.iiJ ''ht. >nMi , 1 Art l*i \ lialf > itlA .PO.i »srn4n/>Of1 io 


The results obtained indicate diat the addition of glu 
cose increased tbedecamposition of formate at ’ feast 
■'twenty-fold. '■%' A - j V,, : r ' V-’ , 

The explanation of the Oases where C 0 2 is iipt; pro- 
* duced (fortpate alone, glucose alonejia that decomposition 
is inhibited readily by wee® of acid or Of alkali. But 
wifh/the^mbeturu the conditions ate ideal for maintaining 
neu trriity *;;The acid produced from the sugar neutralises 
, the alkafi produced from the formate. The reactions are 
thus mutually helpful, and, moreover, either regulates the 
velocity of the other# ■ * , v.y 1 " ' 

* The! application of the results is suggested in the use of- 
formates in certain cases m the place of alkali for main- 
taining the neutrality of media. ' The „ method described^ 
would be of valuie also (i) As a surer test of the capability 
ofan organism to decompose formates ; . (2) As a criterion 
■' whether a str am apparently producing n6 gasfrom glucose. 

- may have been recfently derived from a gas-producing 

■ strain.; ;.. : r ' ■*' " ■i.’f' .•/ ^ ■ \ v y - 

, i 7 (a) The work "aims ; at- determining the number of 
separate ebayrriee concerned in the decomposition of 
; glucose rind mannitol by B* coticomptunis, \y x t " 1 ’ ‘ ! 

Tbe method consists of a Comparison pr the ratios in 
which the various products are formed by the normal 
organism with the ratios in which they are formed by 
artificiaily derived strains. < y‘:~y y' - v 
Accordingas the ratios she constant or vary H may be 
deduced* that the products ' arise by the same or different 
;Jen£ymes. ■ ':J s -, ,■ y r : vjp*! ^v-'V ' r '*'V ' / 

v,y. The main products are lactic aeid^alcobolicaceticacid, 
and formic acid Or its cleavage ptoducta(CQ* 4 H 2 )^ ' 
v ■ The paly ratio- found for both glucose ; and mannitol 
l ’Which proved . cqnstmtt on Selection was— - ; 7 y 7 

Albohol^aCetic^acid^ *' ^ y ’ 

^ <;; "r 

: .fe.'febm' thisJit W C^dir^^(i)^lcohpT "and, acetic acid 

- ;arhdcrived from , a, mommein parent substance r probably 

■■^|W^^ehydi^i} an^enfcynm 

-patent) substance {inforntedlate substance B) is 
rtegsffdddas being" pri>dUasd together with form io acid from),] 
Vahypotbetical (intermediate substance, A) which is itself 
an isomer oflactic acid. / "■ y /' , ' ,'^y\ ^ ''y 

The essert tial differences ( between the proportions of the 
.iprplhactf.'-'arising from glucose aa r compared to mannitol 
-hown^obe eonairioned^hy the eatta, hydrogen 'in- 
. TheseponSiderations have been embodied ia 
“ rdaeht ^n, a common basia the deeompbsi- 
^glucose '.and »nmitpW 



Evidence has also been adduced indicating that the process - 
of artidcial selection herein referred to has led to the 
production of an organism deficient in reductase. * 

“ Description of d Strain of Trypanosoma brucei from 
Zululand. Part i. Morphology . Part II, Susceptibility of 
Animals . Part III. Development in Glossina morsitans." By 
Surg.-GeheraL Sir D. Bruce, F.R.S., Major A. E* 
Hamerton, Captain D. P. Watson, and Lady- Bruce. 

“ The Trypanosoma causing Disease in Man in Nyasa* 
land. Part III. Development in Blossina morsitans." By 1 
Surg.- General Sir D. Bruce, KR.S., Major A. E. 
Hamerton, Captain D. P. Watson; and Lady Bruce. 
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83. u The System Silver — ' Silver Sulphide!*' By 
Creeeyn Coeoraye BissfeTiV - . ‘ r 

The above system has been investigated bbthby thermal 1 
and by microscopic methods., From the Results of the 
investigation it was concluded that :—(i) Silver and 
silver sulphide are only partially miscible in the liquid ’ ' 
state. All alloys having ah average Composition between ^ 
approximately 17 and g 4 per cqnt of sulphide hepatite into 
two layers on being melted* and freeze At a. constant tem- 
perature of 903 0 .) - 1 , v". ' ' j . . . ; 1 

‘Ft Silver and silver sulphide form a eutectic con taming 
ipproximately gg.per cent of sulphide; Thfl;freeaing>point , 
jf the eutectic was found to be 804°; 1 , , ' 

3. Silver and silyer sulphide probably form solid bplti- 
ifions to some ''extent. ,r ^ './• 

84*. « The Artiori -of,;, Sulphur, pit \ Amines. ; Put U. ’ 
Aniline." By Herbert Hbnry Hwd&bon «n 4 Alfred' ■ 
Gilbert Die* \ /. 

The, autbprs have studied the action of ; sulphur oh . 
anilfoe in the jpresenbe of its hydrochloride or hydrochloric ^ 
acid. It is found that trithioanilfoe is prbdubedjh quimti- 
tative yield, and the previous discrepancies of other authors 
are to , be explained by secondary actions between the 
trithioanUme, anilme, and sulphur. Although the' free 

uwa 1 . m»u u.*. jr ' .1 , AtLi' x 1 V 1 


paiea, -w. 

dye-stuffs, obtamed by diaaprisirig tffh sulphate and c6m- 
bming with the, ugual components Were Jouhd , to" be 
exceptionally /fast: to: ordinary, agents, and, particularly so : 
to nulling. ,. Iodine 1 had the same influence as hydrochloric' ; 
acid on the course of the reaction. On reduction the* 
tritbioaniline gives a dithioaniline. but the poor yield has 
led to an investigation of the mechanism ofthe reduction. 
Anomalies noticed when trithioaniline is condensed with 
wmitrohenaaldehyde, and also when diazotised and 
coupfed witb 8-naphfool,. seem to indicate that one of: 
'the sulphur atoms is only iooselypombined. , > . T ; - 

85/ Investigations on tie Dependence of Rotatory Power 
~n Cheniical Constitution. Fart Vi. The Optical Rotatory * 
Powers, of :Methyl-tezl.‘butyl; M e thy Ibenssy l. Methyl- 
phenyUthyl , ; and Methyl a -naphthylcarbinols:' By 

Robert Howson Pickard and Joseph Kenyon. (This 

paper corresponds In part with the preliminary note pub- 

Jished in Frotf.; iqreV 

‘The preparation of the optically active forms of these 
carbinols was described. , - 
I- M e thy l -a - naph thykarbin ol (mi p, 47 0 ), when super- ' 

booled at the temperature pf the laboratory, , exhibits 
anomalous rotatory dispersion- ^ , - - 

, 86'; “Saifs which con tain T dip Solvents of Crystallisation ” ' , 
By James Ernest Marsh; ' - 


. v. fipYi rm la for : Cal cu lati ng Mi 


•' the ‘‘cleir' ye :>w crystals crumble to. a . neatly Colourless .. 
ppwderv "* - Gn, warming, all passes into solution/ and on 
t cool»ng the salt KHgI 3 , H^O^Me^CO s crystallises out. 
The ammonium salt Ntt 4 H g 1 3 , H a O , 2M e 2 C 0 3 crystallises 
well. The rubidium salt RbHgI 3 * 1^0,2 Me a CG3 is also 
^ystalfine,. but nearly insoluble in the solvent. . A sodium 
silver iodide with water and methyl 'carbonate of crystal- 
lisation has also been obtained. ; ' -s'" ^ , 

; 87. u MenthylEsters of Chloroacetic r Menthoxy acetic, 
and - Msthy lalininoacetic Acids By - Percy v Far adXy , 
-FiufcKkAfcD' and Fred Barrow. /- ■“ , ‘ 

, / These compounds haye been prepared by the authors in : 

connection with tbeirseatch for an optically active acid 
,r ^Idiide'whtqh/would/bh easily accessible and nbtliable to [ 
^tifjiemiSation. ’> / * , -/^ V-W - 1 ^ '/ v„ //V/v 
* ■c.^'O^hg^tdi .the" greht stability ofthe m ; *’ / 

^ mehthyl chloroacetat«, timuuthors/ find the latter tobe/a< 

- very convenient opticallyactive compound frqm^^cl 1 "ib- J 
} “.obtain derivatives hy ithp !,*ntwtattioti bp i^e ^og^atb^ ; 
And other ' gtdiiipsV'VThuA mbtfthyr 4 menthoxyacetat^; and 
r meathy}metl$la)injdoacet»^ by the action > 


for Calculating Molecular Voltim at Bailing. f dipt 


. /: ; ; \ >v V '• ' ; .• 

$& ‘iThe Action of Thionyl Chtaride an lactic Acid arid 
* onBtkyl Lactate*” By Be A c y Faraday Fkarrw no , and 
, WiiiiiriAM Edward Gainer. \ ’ -V-/,; /’ '/ 1 '* ■ 

//The authors direct attention to^the apparent regularity 
I ! in the. action, of thionyl chloride and ' silver oxide on 
optically active hydrpxy-compoua#. Four possibilities 
present themselves fr*/'//-- / -/•/,. / ' r / /'/ " ' 

,/ SOCla* 

'MlJ'm mi T •■.^version; / > 

. ' ; ' IL I-0H ,-r~>d-Cl ' V . ■■ 


/The transformations: of lactic acid are, therefore, similar 
to those of malic acid, and take place according to scheme 
II. above, ^ - 'v - f - v 

A number of intermediate compounds were encountered 
in the action of thionyi chloride oh the lactic acid and its 
ester. Thus, from the feebly active d-lactic acid (dextro- 
rotatory salts and ester) employed there .were obtained ' 
chlbrosulphinyl-lactic chloride (very strong dextrorotation), ' 
chloropropionyl chloride (feeble dextrorotation), cbloro- 
propionic acid, (Jaevorotatioh), ethyl chloropropiOnate 
(lasyor otation) , chloropropionyl-lactic chloride ; (dextrorota- 
tion), cblorppropionyl lactic acid (dextrorotation), ethyl 
chlorosulphinyl-lactate (very * Strong, dextrorotation), and 
ethyl thionyi-lactate (very strong dcxtrOrdtAtiQn)^ v ; r 
. Sg> M Sy h thesis ' * diik fUfitibfr DHnv,ktim coniaiiiinfc ^ 
'Mobile; Nitr$rg*(W$.l ./Fart -VI; r Substituted Alkyl- pud 
j&yi\f>kmfl$u Reimon fa Tjduiordmsm^ : 
By R aph Ash MR&6LAand^lpLl^ 

. The authoraihavie atpdicd ;^te /Actmrr otu^timary and 
secondary amines -on: the a 5 tririitroanisidine of 
ji Reverdin, and have obtained a aeries of allry 1- \an.d; aryl- 
phenylamine /deriyhwve^-’all! oi whicb result from '■ tie - 
replacement of the a-hitro-group by /thd^ Amine, residue. 

; Tertiary amines have ndaction. /The compound obtained 
by the actio oof aniline,^ :5-dinitro-2-phenyianiinoacefo- 
J-anisidide, exists in. two differently coloured tautomeric 
forms which fare, interconvertible, add to which the authors 
assigtt'thejf brmulss. - - / / / , /v ^ 1 / 


:>,.y 


o-CH, v - ; 

j 

. ^ NO* * , NO. V 

SH-pfi CHy. t ... ' ;■ w 

s ■- ■■ K •'•■i-. 

i, ' , :0;GH 3 . 

’I* - /^. NH-CeHj 


o-ch 3 ,, 

0 :NH-C fi H 5 

^o° 

NH-CO‘0% 

hi;;./- 


-*' J; SOCla.'. , ' ■ ; AgnQ ' , - V* * ' . ~ 

/ IK. ,-^H . . No invetaioB. 

s. 1 ' i- SOCI a f ■ ' . AgaO'/. < > ■ ■ 

‘lV;l l- OH, i ?~ r > d ^ t : ',;//'/ 

Only six hydroxy-compounds have hitherto been investi- 
gated in their relation to this pair of reagents, and in 
every case an inversion is effected, the transformation 
\ taking place according to scheme I. in the case of phenyl-, 
glycollic acid (mandelic acid), « hydroxy-a : phenylpropiomc 
acid (atrolacfmic acid), /3-hydroxy' /d-phenylpropionic Acid, 

L and phenylmethylcarbinol, and According to scheme II, In 
the case of malic acrd and a-hydroxy-^-phenylpropionic 
„ acid, although f or the latter compound the data are in- 
1 ‘ Complete and ‘somewhat obscure.* Hitherto no transr 
lorraatione accbrding to schemes III. and IV. have been 
V>dhseryed;,' - .* i ■. /. /' / - 

i- :%e authors hayc Completed thedata bearing on lactic; 

: • acid, for which the following transformations are already 
knoWnfe'^ ;i>:1 
tfeu , '■ i ’ >■ .*■ ■, ’■ 

" .. f-LaCtic Acid d-cfalorp(bromb}propioaic acid 

jtWvomuitory sails ^ 1 , -./ ‘ \ >' - v ; 

; a and’ esters, tonueottly, ' S ^ \ v i 

known wssreolwtfc;, % te w • ' ^ 'ito . ' ■ 1 

r ;‘acid)i\1 /' . rt 11 \ ‘ ;/ ' f \ 

* ' -v. / . /v m' ' I * Lactic acid “4- Lactic acid . 

' V J ' .{L«vo, rotatory salts . ^Dpxtxorotafprywits , - 

^ -and eaier&) f * andest fctsji- 

. By the action of thioriylxhloride the authors have found 
A fhat-^, ///'/" / v - '/'V ■ ’* ' v - > > " 

■< .socle-. 

, drLacUcactd — •— > f-chteropropiomc acid 

, ‘ T^ext^orptatbry gaits 4 J * ' /* - 

* "■ and esters). > , ■> / v^a 

• * ,» , 1 ' 1 SOCh . * ' >■' i , ' 

; : ; Ethyl d: lactate 4 — ethyi l-cbloropropionate. 
^'(Dextrorotatory).' 4 


i 


' '■ paH ■/ 4 . 

■ .V '//..' -r r K^COCHa „ /"/' * '/ 

f w /. / . // 

j ./One of these modifications is oebrepus and th^ other ,, 
fed, the latter being regarded as an inner salt (II.) and the 
former as havfng 4 be normal constitution (L). Both forms 
dissolve in alkali with a yellow colour; the authors give 
reasons for believing that in alkaline solution configuration 
III. exists, this form reverting at once /to I. whin precipi- 
tated by acids. J - , -/, / ' ' . . „ ‘ ' ■//,/- “'/> 

po. . 4< A Formula % means of whick the : Molecular 
Volume at the Boiling-point may be Calculated * 19 By; 
Gbrvaxse Le Bas. . -/ 

In; an /extended study of .molecular volumes, itwas 
found necessary to calculate .some of the values at the 
boiling-point, And the following formula has been found J 
suitable for this purppae;:^* ;^ v ^ f- ;/;/" 

‘ jj'i ZV 

The only data necessary are the density at q° and the 
boiling-point. ‘ ' ; T ( / 

The value of c Is given in Table Wtfie datA being those : 
of Thorpe.. ■ - . , / / - .. •/■' \;";/ 

It is found that by ? mean& of the above formula the ” 
volumes of compounds of a similar order of complexity 
can be calculated to within I per cent. r - v ‘ :'* * 

Exarnple.~rQiC)^ d# rSSy fWmkler), b. p. 

* b*77J,' ^ 6*46 X 0*229 ? 1*1053, 

■ . * , i at - ; ' ■ . ■ ■' I^IOS- 1 ’ 

4708. MiW.a9 2i3*fe; hl.V: 124*6^ - 

Qbsefved, 0.14*8^ Si 32, :Gbf36*2], Sn^a-gi, Ti 1 35 * 7 ) - 
The formula can be used indifferently for inorganic, and 
organic compounds, but the value of c m the latter varies 
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*. .• f . . Compound. 

S2O5CI4 ‘ w *; ' 

, SOaCl-OH .. 
SOaCI* • • 
t As 01 3 r ■ *. ■ 

AsF? . i * 

VOCI3 

POBrCl* ’ • • 
;PSC) 3 /.- " 

POCl 3 . . h 

; tsci 4 ;; - 

S1C4 , , 
N*0 4 . . ... . 


Table I .—Table of Values {Inorganic Compounds )* 


B.p. 

* 39*6 

* 55*3 

70*0 

X30'2 

60*4 

127:2 

137*6 

125*1 

107-2 

1364 

57 f f 

22*6 


2*85846 ■>, 

T 7.8474 • 
170814 
2*20500 
2*6659 
1*86534 
2*12065 
,1*66820 
171163 
1*76041 
1*52408 
1*49030 


^b. p. 
x*6o6io 
1*54874 
, 1*56025 . 
i*gx&X3 

2*4497 

1*63073 

1*83844 

1*45599 

1*50967 

1*52223 

1*40294 

1*43958 


Mean value d 


c, 

0*460 

0*420 

0*462 

0*447 

0*490 

0*452 

0*458 

0*455 

0*474 

0*460 

0*500 

P *473 

0*463 


M.V. calc. 

*35 ‘5 
75*5 
86*3 

95 -f 

53*8 

106*5 

107*5 

ri6*3 

roi*o 

124-5 

120*2 

64*0 


M.V.obs. 

, *35*5 

. ■ 75*65 
86:3 , 

94*37 

53 -% 

, 1067 
107*4 . 
216:2 
101*4 
I 24'5 
120*8 
, ' ®3'9 , 


Per cent error. ; 
/± 6 ; *o 

+0 *7 

± 0*0 

+076 

-o*44 

+6:3^ 

4.0*2 

4-0*3, 

r °'4 . 

±0*0 , 

■’ r°'s . ... 

... j , 


^Table I \>—CyclicC<mipounds , 


7 ‘ : l ;V; j __ 

‘ C6^is (fc6niene)r. , - / 


"" " '"iafcSIf 




* \ ; s 

‘ U - . 

.4*. ■ 


j ’ 


1 0% / 

B. P . 

o^or mi p .' 

T»B. p. 

c . 

M.V.calc. 

M.^bbs; 

6 * 0 ° f 

8 o° 

. 0*8940 

6-8133 

r 0-470 

957 ' 

96*0 

o;o v . 

84 

. 1*0884 

; 0-9874 

0*434 

85-5 

85*0 

v ,79 

217 

^ <> •97 77 < 

0*8674 

0-456 

W 3 

147-2 

//■O'O' 

200 

\ 0:9419 

0*7809 - 

0-487 

■ 170-0 

17x^2 

xoo*5 • 7'; 

34 ^ 

- / /i *0630 

0*9073 

a* 440 ; 

,97-8 

195*2 

0*0 

«5 

- 2*003^ 

0*8826 - 

0*462 

8g-j 

89*3 

0*0/- ‘-.7 

234 / 

1 *108 1. 

6*92X1 

0*439 

X4I*I 

140*0 

/"'V - >. ■ 

1 . 1 

Mean value 

a 1 mi ^ I 

,./ 0*460 




_ terror * 

■r-0‘03 

4 * 6*15 , 
±6*0 
-07 
4*1*3 
±00 
4-0*8 * 


somewhat, a# the compounds vary greatly in complexity 
and the chains lengthen. J 4 - ; ' /■* 1. 

-J Tbe valne of c forbrganic cychc compounds without 
$»4e-chains is similar to the above. (See Table II,). 

The. results of calculation show very lair agreement 
• with observation,, and thus giving a fairlytr us t worthy 
method for the calculation of unknown valued , , . '' 

j Bxafapl*^ *Hvdnndtne, CqRxtiU d 5 0*95 7, b. p. 176°, 
; : c* 46, M.V. 144*0, 2«V/i * (4 x 94-10)3 7 ^ 46 x 37%*, 
170*2; A'— zG-ziartim. Contraction; for t six-membered 
ting 4 r l five*oiemheredring- -r 15 - ii*5>« 4-26-5. 

‘ApcnapkUUnii C«H$.rrThe value ofc forphenanthrene 
is 0*440. ; For acenaphthene, d 105 1-030, m. p, 103% b.p. 

« 277°. V m i66-6 r 2 *V« 207*2, A «\ r 40*6. Contract 
tion for > at sixmerabered rings 4 r, five-membered 
ring *» - 30*0-1 r*5» -7-41*5^ >,‘1 11 *" /;■, > 

The only difficulty is . met with in Open-chain organic 1 
, compounds* / For compounds like chloroform, carbon * 
tetrachloride, and , tnchlotomethane, the value of c men- 
tioned above {o*46o) miy suffice. 7 \ - . 

c* in general, increases 1 by .6:034 for every addition of 
; CHa in open*chain compounds, tbua ' , , ■ ; > ^ " r • ■ *■ ‘ ; v 

7 CiHu o’^e, CfiHi 4 o-50o, C 7 Hie 6*532y CsHt8 0 '354* ; 

" / , , ■ ;; ’ 7 a 0*024 ! 7 1 ■ 673a f- , / 1>*22: *; ; ' _ ,y ' * ; 

- When considering an unknown Value for a certain com 
\ pound, ft is usually possible to,, -find an analogous . com-^ 
; pounrd J ropi : wbrcb^c tn^y . 4 ?e calculated, for example^ 

; cymene r CjoH^; for the terpenes (menthane), CjaHtg, 
medsyl isuccinate £6rr methyl maleate or fumarate, pro- 
, piOnatrae for ethyl mufetanitne, and b*hyl nitroethane for 
, ethylmHfi^ . . t V A ■„;, : - ' ; - ' \ ■ 

; 9ii ^ A Sfudy of this; Constitution af Nitrogen and 
Phosphorus Oxides: and Some of theft ’ Derivatives by 
Molecular Volumes.* ^By GbrVaise Le Bab. , 

„ A study has been made -of the above’ compounds by 
means or ;a new theory of molecular volumes, based on 
; ;the' original one of Kopp, or at least from .J his point Of 
" view. It recognises an additive; principle, .which is : 

'* fiHftWn W tKn nan nf 'a svdtAm r>l o L* 


tit*' 1 -*. 


a consequence, the constitutions of some of the above 
compounds are considered to he different from those ., 
usually accepted- 1 ‘ ' v *• ’ T- 

«lSCEkutl£OUS. y *' 

. Method of Determining Qlacinam*—Andre Kling 
and E. Gblin,— To determine glucinum mixed with oxides 
of aluminium and irofi the hydroxides are first precipitated 
With ammonium chloride and ammonia,, treated with nitric 
acid, and cautiously calcined. ' The residue is converted 
into acetates by means of pure acetic acid, and the mixed 
acetates are .'subl'jmedin a rarefied atmosphere containing, 
acetic acid vapourB. ; The basic acetate of glucinum ia 
totally volatilised and is deppsited ori tbe cold parts ot the 1 
glass tube in, which the operation m oarfied '.while^be v 
basic acetates of aluminium and iron remain behind.-r* 
Bull, de la Soc. Ckim. f dt Prance, No» 3, ^914* . t ; *. 

Royal Ihatitiitfon.— A General Meeting of . the- 
Members of the Royal Institution was held on the 6th 
inst., The, Duke of Northumberland, President, th the 
Chair. Miss A;, R* , Atkinson, Lady Esmonds, Mrs. 
H. J. F. : SimBon, and Mr. F. W. Goodenough were 
elected Members. . The Chairman announced that the 
septennial award under the Acton Endowment, had this 
year been made to Prof. C. S. Sherrington, Wayneflete 
, Professor of Physiology in the University of Oxford, for 
bis: Important work entitled The Integrative Action of 
the Nervous System,” being a synopsis of his elaborate 
paper published in the Philosophical Transactions of the 
Royal: Society on Experiments in Examination of ' the 
Peripheral Distribution of the Fibres of the posterior. 
Roots of some Spinal Nerves. Previous Actonian Awards 
have ; been made to Sir George Stokes, Miss Agnes M. ‘ 
Clerkei Sir; William and Lady Huggins, and Mdme. 
Curie, for achievements in die field ot physical science. 
Prof* Sherrington is the first investigator in Experimental 
Biology to receive this distinction for the third of a 
> century.- : \ t 'J ■ ■ . -£ * - ' ^ / '*' r ' . 

MEETINGS- FOR, THE WEEK, 

■■ W 'xijH * sr> ay 1 15th.— M^oscopjml^B^^^ie insect Busts, of .Wheat 
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THE GENERAL BEHAVIOUR OF OPTICALLY 
ACTIVE COMPOUNDS AS REGARDS THE . 

DEPENDENCE OF ROTATION ON 
TEMPERATURE, DILUTION, , NATURE ; 0 F 
SOLVENT, AND. WAVE-LENGTH OF LIGHT.* 

' i\ ’. 7 , % t. a 'l 

/ e twpnty year* ago, the general ppinidn «i tejg^rA to 

: the influence of temperature on the rotation bf an 
optically active substance probably waSlhat :.the rotation, 

' as rathe case of a substance like ethyl tartrate, tended 
tpwardsaconstant valpe athigher temperatores, that the 
teraperdtirce- rotati^ beOhtne asymptotic to the axis: 

however; it Was shown ' by 
"■ rFrahilahi ^d Wfitooii {Trans.Chefri. Soc., 1896; brfx-y 
*5$7) ip thecase Ofethyl dibenzoyl tartratethat a rain imam 
.rotation could exist, ao4 *orai years later Winther {Z eit: 

Ck*m>; 1902, xl in an investigation con- 
nected ^th rotation-dispersion, fitted a parabolic expres- 
sion, to anuraber of temperature-rotation curves and made 
the assumption that since the parabola has a maximum, 
therefore the rotation of these substances should also pass 
' through ft maximum value. Somewhat later still the , 
present writer showed that this maximum actually exists 
[Trans. Chet * . Sue., 1908, xciii., £843}, ahhpngh at a dif- 
ferent tern perature from that deduced by Winther, and 
showed also that the; maximum , instead of occurring at a 
constant temperature in a series of homologous com- 
pounds, or on dilution of an active substance with an in* 
different solvent, moves gradually through a range of 
temperature. Thus, in nitrobenzene, for instance, the 
maximum, rotation of ethyl tartrate, which occurs at ft 
; temperature of about 173°, moves rapidly towards a lower 
value as the solution becomes more dilute, the rotation, at 
"the same time, becoming . gradually greater. It thus 
becomes immediately clear* why the rotation of a dilute 
solution of ethyl tartrate in nitrobenzene diminishes with 
rise Of temperature, whilst the rotation of the ester itself 
and of its more concentrated solutions in nitrobenzene 
increases on heating ; in the former, case the ordinary 
temperature is on one side of the maximum, whilst in the 
latter case it ?® bn. the other! The temperature coefficients 
of all solutions of ethyl tartrate in nitrobenzene are less 
thau that for the pure ester ; nitrobenzene at the ordinary 
temperature baft a powerful elevating effect bn the rotation 
, crJ tfafs 7 ladtivie com^bamd; A number of other 

substances, however, of which , acetylene tetrabromide 
may be, taken as, the best example, have an opposite 
effect.^. These substances have a considerable power, to 
deprefi^; the totatfbn of the ester, and in ‘agreement With 
this it is found that the temperature coefficient of all 
solutions made up of ethyl tartrate and that solvent have 
temperature coefficients Which are 'greater than that of the 
pure ester*- It may therefore be inferred that jn these 
Cases the maxi mum rotation would still persist but would 
move towards a still higher temperature; Which In this 
particular; case has not yet been actually observed. (Such 
evidence 1 as exists in regard to this question will be found 
m a r paper in the Trans, Chm . Sac, for 1915, cfii.,145, 
especially, perhaps, p. 171). 

Further, ithas been found that other solvents produce 
effects of a closely similar kind in such a way that if , for 
instance, a solution Tn water and one in nitrobenzene have 

v Contribution to a General Discussion on ^Optical Rotatory 
Power,’* held before the Faraday Society, March *7, X914. 


one and thesame notation at some given iemperature, 

■ then the temperature-rotation carves of the two solutions; 
Will be Closely similar, although the concentrations may be 
entirely different. Thus the curve for a number of dif- 
ferent solvents at various concentrations , blend into a 
diagram remarkably like that for one .single solvent at a 
number of concentrations, and it would seem fas if we 
might almost eliminate from consideration the nature of 
the inactive solvent and the concentration, since the. bourse 
of the temperature-rotation curve is apparently defined Jby 
the rotation at any given temperature (see Fig. 3, Trans, 
Ch&n. Soc.y 1908, xc»|i., £846). - .When the innuencer of a, 
particular solvent .appears to be exhausted— that is, when 
Its maximum influence has been reached in a dilute 

tpsd 4 *byuhoffim oikomart poweri^;£faute 
tene, p A35, hfts ^approximately JtSe sapm -effiaeji, as nitto- ' 
benzene, that th<e u-wtjbuaphthjitehc at p**XB 

appears to pick upthe infiuence of the nitrobenzene :at 
that point aq&cariyCti farther. t\‘-' 7 : v 

!: Another matter of intdrestin connection - with the rela- „ 
tion between temperate te and rotation is ? the, following. It 
has bden found, that certain . substances, such a® ethyl 
tartrate* show a maximum rotation* whereas some 
derivatives of that compound/ for mstarice ethyl ditri- 
chloroacetyltartrate, show on the contrary a temperature^ 
pf, minimum rotation, and a reconciliation Of this exactly c 
opposite behaviour must obviously present some .difficulty. 
Pbssihly, however, the reconciliation may be effected in, 
this way. It is known that the substitution of an alkyl! 
radicle, BUch as n-propyl, iro-butyl, Am, for ethyl, in. ethyl , 
tartrate,: moves the maximum rotation towards a lower 
temperature, whilst at the same time the actual value of 
the rotation is increased (Trans; Ghetn. Soe*, 1913, ciii M 
148), and it seems reasonable to suppose that the very 
much greater change involved in the replacement of the 
hydroxylic hydrogen by the trichloroftcetyl group should 
produce a correspondingly greater shifting of the tempera- ■ 
tore of maximum rotation^ The maximum may, in fact, 
he shifted put of the region of ordinary temperatures i 
, altogether and the portion of the curve for the ditri- 
chlorscetyl derivative may correspond with some parti of 
the graph for ethyl tartrate, ft partwith which we areQd- 
acqnainted, only because we are riot able at present to 
investigate the problem over a sufficient. range of .tem- 
perature. An examination of some of the data which have , 
been obtained , by various observers in the investigation of 
cmrtain active substances over a fairly wide range of ; tem- 
perature strongly supports this view, for It is found that 
not only do maxima and minima exist in different curves, 
but that in the same curve, not infrequently a maximum 
or a minimum together with a point of inflection may be 
observable. . . : : * . . 1 

No investigation has yet been carried out oyer a’ 
sufficient range of temperature to reveal both a maximum , 
[ and a minimum, (This question hasbeen fairly fully, dis- 
L cussed elsewhere—- Trans. Chm,Soc, t 1913, ciii., 151). 

The temperatuie -rotation curve of an active compound 
is thus probably periodic, that is, may show several maximft 
mui! minima f and It seems probahle that. the mftuerice of 
a solvent is simply to shift the complete curve of the 
homogeneous substance Tn one direction or .another, but, 
of course, probably With 'minor alterations. Thus for 
ethyl tartrate, the influence of nitrobenzene seems to be. 
to wilt the whole curve simultaneously towards a lower 
temperature and a higher rotation. 7 

Rotation Dispersion. — Another very interesting question 
relates to the position of the maximum rotation for dif- 
ferent colours of light,. This is a subject which has been 
thoroughly investigated in Only very few cases, but it 
wonld appear from the results which have been obtained 
that the maximum does not.necessarily occur at the same 
temperature for. different colours of light. Only two sub- 
stances have been examined, ethyl, tartrate and n-propyl 
tartrate, and in both the maximum rotation moves towards 
a higher temperature as the wave-length of the light 
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becomes less {Trans. Chm . Soc., 1913* ci«., 163, 166)* 
The temperature- rotation curve for violet light, is thus 
apparently retarded oh the temperature-rotation curve for 
yellow or for red light. 

This is chiefly important in connection with, what is called 
rotation dispersion. It id well known, of course, that the 
rotation of an active substance, usually depends on the 
wave-length of the light used, and it is often stated that 
the rotation for violet light is greater than that for red. 
If, on the diagram showing the temperature-rotation 
curves, for different colours of light in the -case of ethyl 
tartrate, a vertical line be drawn through the temperature 
x6o?, it witlcut. the temperature-rotation carves {Trans. 
Chm. Soc., X 9 %$ t ciii., p. 165, Fig. 7} in the order violet, 
blue, green, fellow, rfea, and if these values , be plotted , 
- on a "new diagram relative to wave-length a graph will be 
obtaiaed which is always, so far as the writer is aware, 
a curved line. If the line be drawn; however, at a tem- 
perature of say, 8o*, it Would cut the temperature-rotation 
curves in the order, blue, green, violet* yellow, red, and 
, on plotting these values of rotation against wave-length 
^dispersion graph would be obtained rising from red to 
a msritaumai blue and descending again to violet. - Such 
a curve is generally said, without any proper reason, to be 
abnormal; At some wave-length Intermediate between 
the extremes there is a rotation maximum. If now aline 
be drawn through the temperature -40° the sequence of 
the rotation values will he the sa me as at first, but the 
violet light gives the lowest rotation, a negative; rotation 
being regarded as less than a positive rotation. This is, 
however, a purely accidental circumstance, and is solely due 
to the fact that the temperature- rotation curves for ethyl 
tartrate happen to pass through the point of inactivity 
in the neighbourhood we are considering, otherwise the 
values for violet wowld be numerically less than for red. 
It Is quite essential that in discussing rotation-dispersion 
some method must be devised which, shall eliminate the 
sign of the rotation, and it would seem desirable to 
designate the dispersion on one sign of the region of 
intersection of these curves as positive and that on the 
other as negative.; , 

The rotation-dispersion is often defined as the ratio of 
the rotations for various colours of light to the rotation 
for one given colour of light, such as red or yellow, but it 
has been carefully pointed out by Wihther {Zrit. Pkys, 
€h*m. f 1902, xli., 205) that this is a very unsatisfactory 
procedure, giving most misleading values for rotation- 
dispersion as in the case of methyl tartrate. . This point has 
been overlooked quite recently by Armstrong and Walker 
and by Pope and Winmilh The latter authors have measured 
the rotation, ftw three different Jinea of the spectrum, pf 
derivatives of tetahydraqumaWne, and in regard to the 
. -nitrobenzoyl derivative state that this substance exhibits 
quite , abnormal rotation constants {Trans. Chm. Soc., 
xgi2,ci.,23ix); j whilst with regard to the 2-nitrotoluene- 
4-Sulphonyl derivative; they say {loc^citi^ 2316), -•‘The 
considerable , variation of rotatory dispersion of the latter 
SubBtanci with the solvent used is noteworthy .” ' ■ . 

1, Armstrong and Walker (Free. Hoy, Soc., .1913, A* 
Ixxxyiii., 391} comment on what they texm the"' abnormal - 
dispersive power of these substances, and remark, ‘^It . is 
obvious that a special, explanation is required to account 
for, the peculiar behaviour of the two compounds men- 
tioned.” The rotatory, dispersive power of these sub* 
stances is, however, not more . abnormal than is that of 
any of the other compounds examined by Pope and 
Wimnitl. The explanation, in the first case at least, is. in 
fact purely arithmetical, the cause of any anomaly that 
musts being identical with that discussed by Wihther in 
the case of methyl tartrate, already referred to; namely, 
that in certain of the solvents used, the rotation of the 
active compound passes through the point , of inactivity; 
and that by applying an arithmetical process ' by a Purely 
rule-of- thumb method to numbers sometimes negative and 
sometimes positive; one is bound to obtain quotients also; 
sometimes -positive and sometimes negative, but this 


[ merely indicates that the abnormality ought to be laid at 
[ the door of the substance examined, 
f The second of these two, cases is, however, 6f , con- 
siderable interest and will be referred to further on because 
it raises an interesting question in connection with normal 
rotation-dispersion, but before dealing with if we may 
revert for a moment to the case of ethyl tartrate in regard 
to abnormal rotation-dispersion. We have seeh that at a 
temperature of about 8o° the dispersion-rotation curve 
6hows a maximum in the neighbourhood of the blue light, 
but that if the temperature be 160 0 there is ho such 
maximum for these particular colours and that the same is 
the case if the temperature be abont - 40. To say, how- 
ever, as is often done, that the rotation-dispersion at the 
high and low temperatures is normal whereas at the, inter- 
mediate temperature it is abnormal seems very arbitrary. 
It must be clear that if both the other two curves were 
extrapolated so as to include the/ former case, light of 
wave-length considerably less than violet, a maximum 
would be very likely to appear in the curve, whilst* at the 
low temperature of —40, if the rotation-dispersion Ourve 
were extrapolated, a maximum would occur, with equal 
probability, for light of greater wave length than ; red. 
The term abnormal, if it is to be used at all, should be 
applied; not merely to the temperature-rotation curve -at 
one temperature, but to the temperature-rotation curves 
fpr all temperatures, in fact, to the sUbstahce iffeelf . The 
reason for abnormal rotatiomdispersion in the light’ of 
what has already been said as regards the: maximum in 
temperature-rotation curves; seems simple. The whole 
curve for violet light is retarded on that for blue,' that for 
blue is retarded on that for green, and so on, the result 
being that the maximum passes to a higher temperature as 
the wave-length of the light decreases; Id the same Way, 
since the whole curve is displaced, and since,, as appears 
to be the case, the sweep of these curves is the same also, 
they intersect one another at different points, not all at 
one point, and this gives rise to the phenomenon of 
anomalous rotation-dispersion. 

It may be remarked' in this connection that attention 
.has often been drawn to the fact that abnormal rotation: 
Aspersion occurs in substances the rotation of which alters 
rapidly with temperature-change. The treason for this 
seems clear from what has just been said. Itisat a" 
distance from a maximum— roughly speaking;; midway 
between a maximum and: a mmiraum-~tbat rotation 
changes most rapidly with altet^tion of teroperature, and 
ft is just iti this region that; the temperature-rotation 
curves intersect and give.: rise to abnormal fotetibn^ 
dispersion. C > r \r- j - < \ 

\The qdestfoi riqw arises, what Is normal “rotation* 
dispersion ? of, to put it otherwise, do any substances 
exist which differin their behaviour from ethyl tartrate ? 
This isje question which cannot be settled at the present 
time, since; although a considerable amount of material 
has been collected, it scarcely touches the main question 
because the all-important matter of temperature-change 
has been Jeft out of account: 'Nevertheless, very many 
statements ; may be. found in the literature to the effect 
that this substance or that has normal rotation- dispersion, 
and.the idea seems generally to be that if the dispersion 
coefficient varies comparatively little, perhaps when the 
compound is mixed with a solvent or wh bn its temperature 
is altered slightly, then the rotation-dispersion is to be 
considered as normal. An example in which the 
temperatnre^chahge was very considerable is afforded by 
the dispersion data obtained by Pickard and Kenyon 
(Trans. Chm. Soc., 1913, cm., 1:933). But it is, never- 
theless, difficult to decide whether these substances really 
have normal rotation-dispersion or not. The matter may 
be considered in this way. It will probably be. granted 
that the , rotation, of a substance for - any colour of light 
varies at least to, some extent as the temperature changes* 
as is the case, for instance, * with ? the rotation of the 
alcohols prepared "by Pickard and Kenyon. Now let us 
imagine that the rotation for a given substance for yipiet 
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right at a temperature ? is A, and .for Ted light Is B, then 
the dispersion coefficeht is A/B* ; now suppose the 
temperature to change to t* and the .rotation tor violet 
light at this temperature to be A’, and.suppose that this is 
lesB'thaq A»,that is, that the rotation diminishes as the 
temperature falls, let us say, from t to t\ then in order, 
that the dispersion coefficient may be the same as before 
’ " A* A ’ ' j ' 

we must have ^ B' being the rotation lor the red 

light at the temperature i'. Now it will be, obvious that 
this ratio can only be preserved provided the two tempera- . 
tare-rotation curves for violet light and for red. light are 
such that they intersect at the point at which the rotation 
for both colours Of light is zero, and that beyond the 
temperature at whic^ this occurs they proceed again in . a 
simitar manner, but with negative, instead of positive, 
rotations. From such examples as ■■ we koowr it is 
impossible to decide whether this behaviour will bp, in 
any way, general; whether temperature-rbthtion curves 
will cut in a single point just where the . rotation is zero, 
and it seems to the writer that the. apparent normality of 
certain rotation-dispersions is to be ascribed to the fact 
these : dispersion. >' coefficients * have been' measured on 
Biibstances the' - diif vbs ofwhicb 

the neighbourhoodof 
ordinary teraperatares ias is the case with. Pickard and 
iCenyon’s alcohols), and are not due,! or at least not 
necessarily due,' to any inherent 1 peculiarity: of the 
substances :themselves v But, of course, Pickard and 
Kenyon’s alcohols may represent _a class; pf substances 
. conf orming exactly to the type for which the temperature- . 
rotation curves meet exactly at aero rotation* r >- 
. Nevertheless, there is one point which may becobsidered, 
for It may, after ■ all, be essential to distinguish between 
two different classes of compound. We have seen already 
that the family of temperature rotation curves for a 
substance such as ethyl tartrate do not all cut in one 
point, and this, we have seen, was due . to the fact that the 
maximum rotations for the different colours He at different 
temperatures. , Now .it is quite possible that in certain 
other cases the maximum rotation for different colours of 
light may perhaps lie at the same temperature, in which 
case; if the sweep of the different curves were the same, 
the whole family of curves would cut in a single point, but 
'of course it does not follow in any way that the rotation 
corresponding with the points in which they cut should be 
zero. No such instance as this has quite definitely been 
observed, but perhaps the data obtained by Pickard and ; 
Kenyon for optically active alcohols may represent a case 
of this sort which would account for the comparative 
constancy over a wide, range of temperature of the 
dispersion coefficients^ Which happen to lie more or less in 
the neighbourhood of the maximum rotation. It is even 
more probable thanthe data already referred to, obtained 
by \ Pope add 1 Winmill for . ,2fnitrotoluehe-4- sulphonyl 
l- tefrahydroqnmaldine, m ay be of the same sort. From a 
'study of their data for this substance, it seems very likely 
that if, a solvent could be found in which the active com- 
pound wouid have a rotation of about - 85° that the 
rotation would he identical at least for the three colours of 
light which they used, and perhapB. lt might be identical 
even f or a wider' range of colours than this. ' 

, „ These two classes of substances may be illustrated by 
two of . the ; . diagrams in the paper by Armstrong and 
-Walker already referred to (Pres. Roy* Soc.r igi^, A, 
Ixxxvim, 38S). In that paper these. authors have arrived 
at the conclusion that change Of 'rotation, both with 
alteration of temperature and of solvent, is to be ascribed 
to a ^variation in the relative proportions of dynamic 
isomerideS. Limitations of space render it impossible to 
point out the enormous objections which could imme 

V This is the" ordinary way of looking at the matter. Wintber's 
method is much better, but for Teasons which cannot be entered on 
. here it also would probably fail if -applied over a wide range of tern- 
’’perature. k .■ 1 * 


diately .be brought against any such idea, -it need only be 
remarked here that Armstrong and Walker’S diagram bn 
p, 398 is merely another method pf representing rotation- 
dispersion, in which the values of the rotation are plotted 
relative to the rotation instead of relative to wave-length, 
and. that they do not necessarily have anything whatever 
to do with the presence or absence of isodynamic 
isomerides. Since this diagram therefore merely represents 
dispersion data in a new way, the deductions which can be 
made from it are exactly those which could be made from 
ordinary dispersion-rotation curves, hut inasmuch as the 
diagram depends upon a purely arbitrary assumption, it is 
of course of less value. It is to be noted that the lines for 
the different colours drawn on their diagram intersect 
practically at a single point* and that! the diagram differs 
from those oh , J p: 397 ,: from methyl and ethyl tartrate 
exactly in this respect. ! " v s y ] ; ^ V' ' 1 / ‘ r 
rThese two, diagrams of Armstrong and Walker represent, 
the same thing as; 3 s shown in , the; diagram Fig; y of a 
paper by the present wnter;fbf >ethyl tartrate (Trans* 
Chem. Soc. f 1913, chii., ids), Where there is alsb an inter- 
section of temperature-rotation graphs throughout a 
certain «Lnge. It may possibly be that substances really 
exist in two classes, those for which the temperature- 
rotation curves of Armstrong and Walker’s; dispersion 
curves cut in a single point and those for which they cut 
over a range of temperature or rotation, but this is likely 
to be the only difference which' cab be discovered in regard, 
to rotation-dispersion between various active compounds* 
Whether it will be wise to label one as normal and the 
other as abnormal remains to be seen. / . 

. Only one further matter need be referred fo/hamely, 
rotation-dispersion in solution, . It has been shown by the 
present writer that the temperature of maximum rotation 
of a substance such as ethyl tartrate moves to a different 
temperature as the concentration is varied. Very few 
Substances have been examined for different colours of 
light in Various solvents and at several concentrations, ' 
but it appears very clearly from the data which have been 
collected by Wintber for tartaric acid in water arid in 1 
alcohol, that the period of intersection of the temperature- 
rotation curves is very similar in solution to what it is 
for the homogeneous substance,and further, that on 
dissolving the compound in a liquid this period of mter- 
section shifts its position on a diagram in exactly the 
same kind of way that the maximum rotation shifts its 
position (s ee Trans* Ckem* Sdc., 19x3, ciii., jt67. Fig. 9). 
It seems, therefore, extremely probable, in fact it seems 
certain, that the so-called normality of the rotation- 
dispersion of, say* tartaric acid in water, is solely to be. 
ascribed to the fact that the influence of the solvent is to 
move the maximum of the temperature-rotatibn curves, 
into the ordinary temperature, and at the. maximum rota- 
tion the so-called dispersion coefficient appears to be" 
normal. This greater normality ib, however, altogether 
imaginary, since the abnormality has merely been shifted 
to a different region of temperature. It is for a similar 
reason that the rotation-dispersion of the alkali .tartrates 
appears to be normal. t , ' - * *' 

It may perhaps be triehffnhed in conclusion 'that by; the 
adoption of the point of view advocated m this paper and 
in Trans. Chem. Soc. y 1913, ciii r , X45, a survey of all 
the phenomena of Optical activity may be made and a 
Cqm prehension of the interdependence and interrelation- 
ship of these phenomena be obtained, and in addition it 
may be observed that this advantage is gained inde* 
pendently of any theory as to the .ultimate causes of the 
phenomena discussed. The writer’s own working hypo- 
thesis as to the mechanism of these changes has been 
detailed in various papers, and it is perhaps only necessary 
to say here that the statement by Tape and Winmill 
[Trans, Chm. SOc*, 1912, ci., 3313), which is prominently 
quoted by Armstrong and Walker (Pros, Roy v Soc., 19x3, 
A, lxxxviii. , 390) , to the effect * thatrhe has abandoned the 
view that internal pressure is an . operative factor in con- 
nection with variations in the rotatory power,” is incorrect. 
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A MOOTFicATidar or the \ 

7 USUAL METHOD. lOF CORRECTIKa SILICA ^ 
* _ 77/7/ FOR INCLUDED SALTS. : 

',’‘ 7 - ’., 7 ‘ By S. B/KD 2 IRIAN;'' 7 : j V' " 

When silica, liberated by the action of hydrochloric acid 
upon to product of fusion of a silicate with an alkali 
carbonate, is raade insblubte and separated by the usual 
subsequent treatment— viz., evaporation, ’desiccation at 
no°, extraction with dilute hydrochloric acid and water, 
filtration, and repeated washing with distilled water— it 
n variably contains foreign material which, after strong 
ignition, consists essentially of Oxides, free or combined 
with . the, silica. If the silica 1 is volatilised by treatment 


That ; elements- other, than sodium . and potassium, 
present originally with the silica as chlorides and con* 
verted- to sulphates by the action of sulphuric acid and 
gentle ignition^ may be recovered essentially as sulphates 
after treatment with sulphuric and- hydrofluoric aerds and 
gentle ignition, is shown in -Table II. 1 ‘ ‘ 


, ror arb ehanged to oxides 16$ subsequent ignition.. If - the 
constituents of this residue were definite and correctly 
e«le|miBa 1 ble, it wbuld^be possible' to calculate the Weight 
: ef the oxides as they exist in the strongiy ignited silica, 
and ' to make the proper correction ; * bat it is -a" difficult 
task to uiake a; correct analysis of a residue which some- 
times does: not "texqeed 2 |p: $ mgrnis., and may, contain 
iron, aluminium, }, manganese,; titanium, magnesium, 
sodium* -fd" 'order ayoid making the 

quantitative arialysis of this: small residue of sulphafes and 
• oxides, it has been an approved procedure to blast the 
1 silica to consent weight, and then to assume that after 
the prolonged blast ignition the impurities are left in the 
form nf names. r Then, after the removal Of the silica with 
sulphuric and hydrofiiionc; acids, the remaining sulphate 
residue is also blasted to constant weigh t, and the assump- 
, don is made ; tot this latter step WiU transform the sul- 
phates of the residues inta their oxldes. The weight of 
silicafe ffien found by difference. Itbqll be shownln the 
following account of experimental work; that the residue 
/ obtained after treatment of to blasted; silica with sul- 
phuric . and hydrofluoric acids and blasting does, not 
accurately represent the amount of included material ;as it 
is ordinarily weighed with to silica. j - ; y/ r 7 , 

Into presence of moisture from the Buriseii burner or 
the blast-lamp, chlorides are slowly decomposed with 
evolution of hydrochloric acid and the simultaneous forma- 
tion of metallic oxides,; or, !U the case of the alkali metals, 
hydroxides, which may then enter into combination with 
any smtablenommetalllcoxide with Which they are in 
contact. Silica containing traces of soluble alkali chlorides 
may. on strong , ignition, gradually combine with to 
metallic oxides formed , as has been shown in a previous , 
paper fA«w.' yoarfc, S«V I 5 I 3» xxxvi.,598)/ The assump- 
tion .tot to impurity in the silica, contaminated by 
chlorides when it is separated, consists after the Ignition 

exclusively of oxides is therefore well founded. ; ; - 

Alkali sulphates* on the other hand, do not yield definite 
andweighable oxides on ignition. Moreover,, they, may 
. volatilise as such a£ the high temperature of the blast- 
lamp. Tfle experiments of Table i, show that the pre- 
sence of siUcadoes not materianychangethiacharacteristic 
of alkali sulphate 8 * to that when a small amount of an 
alkali chloride.is added in solntich .to ignited silica, andthe 
mixture evaporated to dryness to treated with sulphuric 
acid, to residue left after ignition with to Bunsen burner 
is essentially the neutral sulphate. 7 

' Table L 7 77" 7 - '7 /j 

‘ " , "■ Increase in : - ^ /, , --j 


Silica 

- ignited with , 
Bunsen burner 
fcbour. 
Grm. 

Table II. ~ : 

. Sulphate 

Silica . Sulphate determined - 
ignited with - equivalent by increase 
blast-lamp - to chloride in weight 

20 min. / added. , -of- silica. 

//Gem. Grm. v - Grm, 

. Sulphate 
left after « * 

removing. 

- silica W 
HsBOi+HFo 
Grm. r 


BrCiatdikd*'-; 

7 ,, 

- 0*5290 

0*5290 l o*9io3 ;r:: o*oo98, ; 

. 7 -' 6 rpxo 4 ''/^V{ 

' ^ 4 -f # , 

.1 0*5576 
- ^5351 
: 0*5486 ' 
0*5413 
0*5486 

' 1 ' „*> : CaGla oddedV, 7 // 77 

y *r$," 

o*$57^ > o’oiax 'Troixi ; 

'0*6242.7/' 

j » 7 -. ■- - ' Q:qZ4&< 7 ', 6 *b 24 ? 7 '' 

/ 0*0242 " 6*6228 ' 

0*5486 0-0242 . 0*0242; / 

4 ;o* 9 r : x 8 ^ 77 ' 

^7;6*o2'26/r,vV^; 

' 6 - 0*34 '•% 

* ’ r ,, 

, *7' ngC\ z ad 4 ed.^ 77,7 


-0:5441 
0-5446 
. 0*5456 / 

0*5436 0*0200 '' 0*0X95 Y 

0*0200 6*62x5 / 

0*5456 0*0200 6*0203 

7 ; 0*6x19?' ■ -s 7 

0*6220 

V ; 

Aict 3 add*a: : > 7 /; 

— * ; ; 

0-5456 •. 
0-5447 
: O549O 

: — 0*0195 7 ’6*0200 - j 

; — 6*0195 9:0 zgz? 

6*5496 6-0195 0*0188 - 

>0195 ; 7 

0*0205 

‘ j , * 


Silica 

ignited with 


Bnnsea burner blast-lamp 


Silica Na*SO*: 
,ited with equivalent 


, weight of ■ ■ - ? 

silica after Error 

, /addition of when the 
NsGl, treatment ' impurity 
tHihJ^SOiaijd U corrected 
Sgmrioa with, as NaaSO*. 
Bnnaen, burner.' i'i Z 
Grin . ' Grm. 
0*913 1 _ +00009 

6*6131 r 40*0009 

0*0X22 ■' 1 ' \ ' 


As is well known, sulphates other: than alkali sulphates * 
lose :the acidic Oxide, mbre Or less according: to the Cdn- ' 
dittos, when submitted to ignition with to blast-lamp, 
While prolonged blast-ignition may bring about a com- 
plete transformation of the sulphates of iron, aluminium; 
chromium, and titanium to the respective oxides, the 
refractory alkali sulphates, as well as the sulphates of mag- \ 
nesium,calcium, and barium ; in large degree, will . remain & 
in the condition of sulphates {though the alkali sulphates $ 
may volatilise appreciably); and the correction for silica as - 
ordinarily applied will be in error by an amount approxi- 
mately equal to that of the sulphur trioxide combined in 
to sulphates. 

The source of error, inherent in the usual method: of 
applying corrections to the ignited silica, may be largely ; 
avoided by the introduction of a slight modification of the 
treatment. This modification consists essentially in' 
treating to ignited silica With sulphuric acid, gently, 
igniting again before weigbing, and in igniting under „ 
exactly the same conditions the sulphate residues left after 
the removal of the silica in to usual way. That is to say, * 
the included impurities, of the silica must be transformed . 
before weighing into the Condition in which they will be 
left when to silica is removed by sulphuric acid and 
hydrofluoric acid. - This can be, accomplished by adding a , 

stltca, evaporating the excess of the acid slowly over a / 
radiator, and igniting to residue by means of a Bunsen 
burner, before weighing the residue. Then, after the 
removal of to silica in the usual manner, the sulphate 
residue left, is ignited at the same temperature and fdr to 
same duration of time as was to silica, and then weighed* 
From to weight of to silica plus the impurity before the 
treatment with sulphuric acid and hydrofluoric acids, and - 
that of the residue after tot; treatment, the weight Of the, •• 
-silica is found by difference.; 7*7 7 - " 

Table III: contains the details of experiments in which 
silica was* fused with six times its freight of sodium 
carbonate^ the . melt treated ;with hydrochloric acid, the 
mixture evaporated, to residue desiccated, afxxo 0 (A), or, 
in presence of acetic anhydride, at 137* (B), and extracted 
as; usual with hydrochloric acid, to precipitate filtered off 




i 86 Cupferron in the Quantitative Separation of Titanium from Iron. Cb a^,^ s ’ 

Since these two values agreed so closely, (6) was arbi- 
trarily taken as correct. The second solution was stan- , 
dardised by taking two weighed portions of 25 1 cc. and 
24 cc. respectively and determining the titanium in one 
{a) by the acetate method given above, and in the other (b) by. 
“cupferron ” method of Bellucci and Grassi ( loc . ciL) 
(the exact technique of which will be given presently). 
Duplicate determinations gave the following results 

1 " Titanic oxide. 

Titanic sulphate solution. , ' t - y 

f a) 25 cc. = 27^14 grms. 0*1066 g?m. •' 0*3832 per cent 
(b) 24 cc. m 26*667 grms. o*xo22 grm. 0-3832 per cent 


estimation of these two elements. Schroeder. however, 
gave no experimental data, and has not published further 
upon the subject. Bellucci and Grassi (Gazetta, Chimica 
Ttaliana, 1913, Anno xliit., parte 1 ., 570} have shown that 
from solutions* moderately acidified with either sulphuric 
or hydrochloric acid, titanium could be quantitatively pre- 
cipitated by the “ cupferron ” reagent, and that titanium 
could also, under these conditions, be quantitatively sepa- 
rated from aluminium. , Under these circumstances the 
titanium comes down as a "very bulky, readily filterable, 
precipitate of canary yellow colour. In the opinion of the 
aforesaid authors the precipitate, after having been crystal- 
lised from ethyl alcohol, 1 b the titanic salt of nitrosophenyl- 
hydroxylamine, corresponding to the formula — • • 

'V- V T , \\ - .. KV;. ;; 

1 v - • „ J ' \. - ^ ^ f . Tl 1 , y~ * $ 

' » It baa been known for a long time that certain organic 
acids, containing both hydroxyl and carhoxyl groaps, such 
as tartaric acid and citric acid, havethe power to prevent 
, • -the precipitation of certain metals when; their solutions are 
made alkaline witfi sodium' or potassium or ammonium j 
hydroxide. - This principle was made use of by Gooch 
(Pr<*v 4 «- Arts and Sri., n f s., vol. xii., pv.433 ; 

Chem. 3 SfEws, lii., 55,68) for the separation of titanium 
from iron ; for, if the solution contain sufficient tartaric 
acid, the iron can: be precipitated by ammonium sulphide 
! as ferrous sulphide, and the titanium will then be found 
entirely in the iron free filtrate. The next step is to- 
oxidise the tartaric acid; for titanium is notprecipitated 
m its presence by any of the reagents previously used for 
its gravimetric estimation. This was accompltshed by 
Gooch (foe. «#., p. 445), after strongly acidifying with 
sulphuric acid by adding potassium permanganate to the 
■ / boiling aquebUs solution. This process is open, to the 
objection that a great deal of manganese is thus intro-, 
duced into the solution 2nd is co-precipitated in some 
measure when the titanium is subsequently thrown down 
by hydrolysis of titanic acetate. A second precipitation is 
therefore necessary, which must be preceded by fusion 
.with an appropriate flux and solution of the melt in acid:. 
The author’s experiments show that, after acidifying the 
filtrate from the ferrous sulphide* the titanium can be 
quantitatively precipitated by the “ cupferron “ reagent, 
notwithstanding the presence of tartaric acid. 

Two solutions of titanic sulphate were employed for 
these experiments ; which were prepared by warming 
potassium fluotitanate with concentrated sulphuric acid 
until all the hydrofluoric acid had been volatilised, pouring 
into cold water, and making up to known volume. The 
quantity of sulphuric acid used was such that the resulting 
solution contained about 10 per cent of absolute acid. In 
the case of the second solution, the trace of platinum was 
removed by saturating the . solution with hydrogen sul- 
phide, filtering off the platinic sulphide, boding out the 
hydrogen sulphide, filtering again, arid making up the 
solution to definite volume. The’ first solution was stan-; 
dardised by taking weighed portions of 25 cc. and precipi- 
tating the titanium by hydrolysis of the acetate. The 
solution was made nearly neutral with re-distilled ammonium 
hydroxide — until a faint permanent turbidity appeared. 
Qne cc. of a strong solution of ammonium hydrogen sul- 
phite was added, followed by 15 grms. of ammonium 
, acetate and 20 grms. of glacial acetic acid , and the solution 
made up to 400 cc. This solution was brought rapidly to 
boiling and maintained in ebullition for one minute. The 
precipitate was washed twenty times — first with boiling 5 
per cent acetic acid, and finally with bolting water. In 
the usual manner the precipitate was ignited to titanic 
oxide and brought to constant weight over the Meker 
burner. Duplicate determinations gave the following 
results ; — 

Titanic oxide. 

Titanic sulphate solution, /— 

(<*} 25:1:0. *■ 37*308 grms. 0*1427 grm, 0*5226 per cent 
/ (6) 25 cc. » 27*319 grms, 0*1428 grm. 0*5227 per cent 


Since these two determinations agreed exactly, the value 
here obtained was taken as correct.. 

A solution of ferric sulphate was prepared bydissohing 
f Baker’s analysed : ferric ammonium ; sulphate in water*; 
adding 25 cc. of concentrated sulphuric acid per litre to 
prevent the fonnation of bafiic salt,, filtering, and making - 
up to definite volume,. In; one portion, {of of 25 cc^the, 
iron was determined by titration with potassium perman- 
ganate after reduction by zinc— the potassium per man - 1 
, ganate having been previously standardised against sodium 
oxalate. (The : sodium oxalate was obtained from the 
Bureau of Standards, Washington)* In anpther portion 
( 6 ) of 25 cc- the iron wag determined by precipitation 
With re-distilled, ammonium hydroxide in a platinum basin 
and ignition pf the precipitate to ferric oxide. Parallel 
determination gave the following results 

. V Ferric sulphate sol ition. , ; t Titanic oxide.. 

ia) 25CC. 6*2267 ' 

‘ , i ’‘ : (h) ;25 tc. 0*2269. v - 

The value obtained in (a) by the volumetric method was 
arbitrarily taken as correct. ^ ; 

The supply of “ cupferron n for these experiments was 

E repaired jn this laboratory acdor ding to the directions given' 
y Baudiscb (€Am. Zei if.; tgix, xxxv„ 913)^ Ah approxi- 
mately 6 per cent solution of the salt was made by dis- 
solving it in cold water and filtering from any insoluble 
residue that remained. 1 . ; 

: The first series of experiments was carried out with a* 
view to ascertaining whether, or not titanium could he 
completely precipitated and accurately determined in the 
presence of tartaric acid. To a solution containing a 
known quantity of titanium a tittle more than tbree times 
the weight of the titanic oxide present was added of tar- 
taric acid. The solution was mafic neutral toihmus with , 
ammonium hydroxide, then; acid againwitb £cc* Of siil- 
phuric acid (made by diluting acid of sp. gr. -« i -84 with 
an equal volume of water), and the volume made up to 
200 cc. A tittle more than the calculated amount of ‘' cup- 
ferron ” solution was added, and the beaker set aside for ' 
the precipitate to settle. The supernatant liquid was 
tested by adding a few drops of the reagent, which were* 
made to run down the wall of the beaker. The formation ■ 
of a^ white precipitate of nitrosophenylhydroxylamine indi- 
cates that the reagent has been added in excess* while the 
formation of a yellow turbidity shows that the titanium 
had not been coaiptetely thrown out. It is well also to 
test the filtrate. The precipitate was filtered on paper, . 
using very gentle Ruction, and washed twenty times with 
cold water. During- the washing the suction should be , 
almost stopped to prevent the wash water from running 
through too fast to accomplish much solvent work. The 
precipitate is veiy prone to develop mud cracks, and should 
Uierefore be agitated with the stream of water from the 
wash-bottle as much as possible. After having been sucked 
free from drainage water, the precipitate along with the 
filter was placed in a iared platinum crucible, dried at 
iro° C. t very carefully heated until the volatile products 
of destructive distillation had escaped, the inclined open" 
crucible ignited till all carbon had been consumed, and 
finally brought to constant weight over the Meker burner. 
If it is desired, to save time, the precipitate can be dried by 
inclining the crucible, supporting the lid tongue downward ' 
on the triangle and edge of the crucible, ahd applying tt M 
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small flame beneath the lid. The heat is thus defected 
downward, and the precipitate gradually dried from above 
with little danger of spattering (see Treadwell, Analytical 
Chemistry,”, ipio,. translated by Hall, vpl.ii,, p. 29). .It 
is inadvisable to dry. the precipitate in the funnel ; for at a 
low temperature the substance melts, or at least assumes a 
plastic condition, and penetrates the pores of the filter ; j 
moreover, the dried material , is very brittle, and on 
attempting to fold, the paper and introduce it into the 
jcrucible particles are likely to fly away and be lost. In 
experiments (1) and' (4} the filtration was earned, out on 
asbestos in the perforated platinum crucible. Due to the 
above mentioned property, a little titanic oxide was found 
on , the outer surface of the crucible after ignition. This 
method , of filtration was therefore abandoned. Table h 
copf ains the results Of three experiment ■//’-> " 1 

. 'V' ; TABMtt r , ' .'V 

5 TiOo taken, TiOo found. Error* r Tait*inc ffckt 

No. Grin. ' GrnL G m>. ;!/ ;Grm. 

.1, 0*1428 0*1426 ^-0*0062 V — 7 ' 

2. 0*1428 . 0*1429 , , +0*0001 0*5 ' ; 

3. 0*1066/ 0*1063 -0*0003 ‘ 0 # 4; * 

) j In the second feriess SbiF /wtpeifiheni^ actual separation pf 


titanium 

duction 


carried opt; /.Xb/&cHitsft!e the re- 
e volution, to which - tartaric acid 

M " Pitanir rtvidfl r onr? 


thpitbn, . , v 

eqaai fo three times the weight of the titanic oxide and 
ferric o^depresent hkd been added, was neutralised by 
ammonium nydroxide, 110 2 cc. of. sulphuric; acid (1 : 1} 
addedi and the volume made up teabout 100 cc. Hydrogen 
sulphide was then introduced tiU the solution appeared 
colourless. If the iron is not thus reduced before its pre- 
cipitation, titanium will be thrown down in part also (A. 
Gathrein, Kryst, 1882, vi.,243; 1883, vir., 250). 
The solution was then madeammoniacal and more hy- 
drogen sulphide introduced until the iron had been com- 
pletely precipitated as ferrous sulphide— leaving the 
solution, however, alkaline to, test-paper. . The ferrous 
sulphide was filtered oft and washed ten times with very 
dilutes colourless ammonium sulphide. The filtrate was 
acidified with 25 cc. of sulphuric acid (r ; 1), the hydrogen 
sulphide boiled out, the acid partially neutralised with 
ammonium hydroxide so aB to leave about 2*5 cc. of sul- 
phuric acid (1 : 1) for every 100 cc. of the solution, and 
the t( cupferron ” added in the cold. Table II. contains 
the results of four experiments* 

Table IL 



r Tips taken. 

FegOj taken. 

TiOa found. 

Error. j 

;No; 

Grm. 

Grm. 

Grm, 

Grm. 

4* 

0*1428 

0*2267 

0*1424 

-0-0004 

5* 

, 0*1428 

. 0*2267 

0*1430 

+0^0002 

6. 

- 6*1066 . 

0*2267 

o-io68 

+0*0002 

7 * 

o>iofi3 

,0*2267 

0*1061 >( 

. - 0'0002 

. ; ’ ’ 


: In , the third series of experiments the solution containing 
the tltanium and ifon was divided into two aliquot paits 
by weight, /In one part; the' titanium was determined by 
ithe method already outlined. In the other part the /iron 
/was determined -by/the, method of Gooch - and- Newton 
iAmSyomb Sd, t 1907, xxiii./ 365). Table lll/ contains 
the results of two experiments. 

; Table IJL 


-is 

ind. 


Error Error. 
TIOg. . FegOg. 

Grm. , Grm. 

4-0*0003 0*0000 

—r’oooi +0*0006 


TiOgt FeaOs TiO® 

No. taken.:, taken. found. 

' Graa. , -* Grm/ Grm. .Grm J . 

& 0*0716, 0*1130 : .0*0719. crx* 30. 

9, 0*6717 E 0*3129 0*0716 07133 

From the work of Bellucci and Grass! (foe. cit . ), 
Fresenius {lot. cif., and. the author, it would seem that 
there should be no great difficulty attending the separation 
Of titamum from iron, aluminium, and phosphoric acid, 
which are the substances with which titanium is commonly 
associated in nature. . Experiments are now to progress by 
the' writer for accomplishing this separation with the aid 
of the ** cupferron ” reagent, and. the results will appear 
later* 


Occasion having arisen to prepare some tellurous add 
from, residues from the electrolytic refining of copper (fur- 
nished through the kindness of the Baltimore Copper Co.}, 
residues containing a high percentage of tellurous oxide 
together with small amounts of Silica, copper, selenium, . 
and several other impurities, it was determined to try the 
effect of the solvent action of ammonium hydroxide, fol- 
lowed hy the precipitation of the tellurous acid from the 
ammoniacal solution by acetic add./ This /procedure, 
employed on another occasionfor the removal of selenium 
(Browning and Flint, Am. %vUrn* Sci: y 3909, m, xxvfri., 
112), proved satisfactory for the . removal of the greater 
part ol/the silica 2nd of those bases which ate insoluble 
in ammonium hydroxide . 7 By. dissolVing the tellurous add' 
thus obtained in sodium hydroxide and precipitating the 
tellurous acid again by acetic add, copper and . many other 
metals whose hydroxides, are insoluble in sodium hydroxide 
Were also removed. V ' , „ - v / , t ' < > ' /. 

H the precipitation of the tellurous acid by acetic acid is . 
brought about without warming the solution, and the pro-, . 
duct is dried without heating, the tellurous acid obtained 
is readily soluble in the alkali hydroxides; If, however, I 
the precipitation takes place in hot solution and the pre- , 
cipitate is dried by application of heat, the product tends 
to be quite insoluble in the alkali hydroxides. \v * *?_; , % 

After the first treatment bf the residues with ammonia 
in this extraction process, it was observed that a purple 
crystalline salt separated, from the alkaline solution on 
Standing. The colour suggested a copper compound, and 
after the removal of this salt by filtration, the filtrate 
proved to be practically free from copper. It was found 
that a salt similar in:appearance Could be produced by 
allowing an ammoniacal solution of tellurous acid con- 
taining some copper salt to evaporate over sulphuric- acid 
and in the presence of soda- lime. The depth of colour 
varied with the concentration of the copper solution from 
a reddish purple through pink to nearly white* It was 
fbiind that a salt which appeared to be identical with the 
compound just mentioned/ could be produced by .adding : 
8 lowly, with constant stirring, acetic acid to an ammoniacal 
ablution of tellurous oxide and copper chloride. The pre- 
cipitate. thus obtained proved to be slightly soluble in. 
water but insoluble in acetic acid and in 50 percent alcohol. 
A sample of this compound prepared in the maimer just 
described, which from its, intensity of colour was considered 
to contain the maximum amount of copper, gave the fol- : 
lowing analysis :— * / 


TeO a 
CuG 
N3 Hj 
H*G 


83*84 r 
4^3 
5 *fca. 
6*io 

9T79 


TheTeO* was determined by the permanganate method. 
Copper was estimated colorimetrically by comparing in 
Nesater tubes ammoniacal copper solutions of known 
strength with weighed amounts of the Compound dissolved 
in acid and made ammoniacal. This method was found 
to be accurate to a/iotbs of a mgrm. The ammonia was 
determined 3 by distillation from an alkaline solution into 
standard acid. The water could not be determined by 
difference on ignition owing to a slight reduction of the 
tellurium. &o the Compound was heated, at *40°, and the 
residual ammonia was determined after weighing.' From ; 
the weights of the total ammonia and of the residual am- 
monia, at 14a 0 , together with the total toss on heating at 
140°, the weight of the water was determined. The loss" 
of ammonia which resulted from, heating at 140° proved 
to be about constant and amounted to a third bf the total ' 
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, • at 240° from reddish pur$? id blue. \ 

It was thought that componnds of a similar nature con- 
, taming bases Other than copper might he formed in a 
: similar manner. Nickel, cobalt, nine, cadmium, and silver 
- . were tried. hut with no success. Silver gave a yellow pre- 
cipitate, hut this, proved to he the ordinary silver tellurite. 
—Ammcan $omi&lQf ScUnc*t xxxvi,, p. ogg. 



by thedensity at o*C. and 760 mm. (the molecular volomej 
approximates very closely the value 22*412 for an ideal 
gas, but in the case of carbon dioxide the value becoirie*. r 
22*268. He therefore concludes that Avogadro’s theory 
does not hold in this case. 

Haber (“ Thermodynamics of Technical Gas Reactions, 71 . 
1906, p. 306) does not consider Wobl’s conclusions valid. , 
He demonatrateshisobjcctions as follows 
From Van der Waals’s equation, the ratio between the 
pressure P, the volume V, and the temperature T of a gas ; 
w expressed thus ;/ , , 

: ( p +^-)( v ->)- RT - ; ' 

Further, If 4 - density at o° Q. and 76a ram. pressure^’i: 
and M. the molecular weight, the' followmg equation is 1 \ 
derived:--- - H/U.v 

, r ' r 'y 1 ' ' ’’ 

J?or carbon, dioxide Van to Wards gives 

* w a m 0*00874 b ** 0*00230 ~ t, 

Therefore — . >, 

^ ~ ^1*00646 «f R - 22*412. 

The value — m 22*268 m volume of a grm. molecule, 
then— J * ■ ' 1 ; ■ 

22*268 " m molecular volume of carbon, dioxide ; , > 

22*412 molecular volume of oxygen. * 

This value is the same as that obtained by dividing the 
theoretical specific gravity by the observed specific 
; gravity, ^ ■*. -v ■ f , 

Haber thetefore concludes that the deviation in the case 
of carbon dioxide is due only to the feet tot at o° C. and ■ 
760 mm. pressure carbon dioxide is not a perfect gaS f and 
that the deviation has nothing to. do with Avogadro’s 
theory. Haber further Shows from Van der Waals’s r ! 

equation that, when V is large to term^ is negligible, 

and tot the difference between V and (Vvfc) is also 
negligibly small. The equation tori becomes— / ^ . 

... /,'*■ : pv ± RTmv. ' v; 

Hence, as the partial pressure of a gas decreases feto one 
atmosphere, the gas will mote s nearly behave like, an ideal > 
gas, or, in other words, therecah be obtained pto 8 partial 
pressure at and below which thc bebaviooir 'of the gas WiU 
differ so slightly from that of an ideal gas that the deviation v 
. will be negligible meudiometry.> ,This partial pressure can 
be obtained by diluting the gas whosebehaviour deviates 
from that of an ideal gas with onevor a mixture of two or 
more gases, whose behaviour at 6° and 760 mm. pressure - 
fe sufficiently close to that of a perfect gas, Air, the chief 
Constituents of which to oxygen and nitrogen; can be ' 

: used, j - ’■ .. i- v- , ,v-\ ' ^ 4 

In view of these facts Haber concludes that in order to 
avoid, the. use ofcorrectedequationsin calculating -the 
percentages of combustible gases from the combustion data 
afforded by a gas analysis, such a small quantity of the 
combustible gas should be taken for the analysis tot the 
carbon dioxide produced by the combustion does . not 
exceed 30 per cent of the total quantify of gas measured 5 ~ 
that is, its partial pressure should not exceed 30 per cent of 
the total pressure after combustion. 

\ Authors' Commtnis on Work of Woht rmd Hf&btr. 

the trod molecular volume of gasea*to^tors^1;b§ 
paper comment as follows i— v y\r, v,// < - 

r. In exact gas *usalyst$ by slto combustion, /WbhFs . , 
observation tot .the comlraton data must be c orrected 
when the partial pressure of the carbon dioxide produced 
is' high has been confirmed. \ > f V; ^ : j ‘ ~ <\ , 




; / /' . Solar Storm ... ■ ' ../y .7 


v a* The authwsngree with Haber that Wohl’s expres- carbon monoxide, or BOmts hydrbcarbori' other than 
Bions can be used only in special eases when , the partial methane is indicated. If instead of ibejbarbon diewide 
presshre pf the carbondioxide constitutes nearly 100 per; reading being 8,itwa&77, theh instead pf the methane , 

' cent of the total pressure* v/;' - calculating to 106 per cent, it would calculate to only 

< 3. The authors disagree with Habeas conclusion that : 987 per centra difference pf 1; 3 per cent. Therefore if 
the best method of making combustion analyses is to keep One were examining a gas for its purity one could not be 
the partial pressure of the carbon dioxide so low (less than sure whether, or not there was some other gas present, at *, ^ 
30 per cent of the total pressure) in the gases, measured least to the extent of 1 per cerit. 


alt» the combustion as to eliminate .the use of corrected In' many cases, however, the partial pressure of the 
equations. Their conclusion is reached by reasoning ~aS carbon dioxide pah be" kept low,' the use of corrected 
follows:— . r < equations being thus avoided. At the same time such a 

Sources of Error in Gas Analysis, v- qaamityof the sample icanj* used f« inalysfe $ ttrt to, ; 


. Sources ofError Analysis. _ | indeasethe experimental wor appreciably'.'F^insUnM,7 

to the. wwW.of some the * feejiMlM^nide'^pfei* ttw „• 


gases so small a proportion of the original gas has to he 
r usediri order tokeep the partial pressure of the CO* pro- 
, ducedbelow 30 pet cent that a small error of manipulation 


the partial pressure of the carbon dioxide canbe kept Idw r ; 
jh m stores- containing small proportions 'fpt j&ethahe* ; ; ; 
pfrpmm 'coal-gas, hlast^famaqO gas, o7 : 

producer gas* ' But for mixtures in which the carbon gases " 

... ill' 1 to u' 


is magnified many times when fbe calculation tn a constitute almost the whole of „tife sample 4t is much' 
percentage basis is made, y ■ Immanyiorms ^ "b^ter to hse/$o^ 'a 


':;{Ts$fc i we at;iamad^ ^|wri^p«wtioiB dftfce;. ? *■-> v vl ^ 

$' ''-'.v.;-- \,s 'V/' 1 ;" 

' V; "7 ;>'/ o ' k f • -V >THE -SCIENTIFIC, WEE 


' 7 , Volume of sample taken . . \ r ;*J ' 

, Volume after carbon dioxide absorption . . _ 
Air added .*• ,»* 

' TotalyolUtne , . •* .v - . . . . ; .*>-■ > * 

* Volume after explosion ■*,* ,* . 

- ’ Contraction' ,*’• 1 « * ■ • *)\ r r». <* •? * ♦ -^'v, 

- Volume after absorption of carbon dioxide 
/.Carlin dioxide produced .. t > 4 * ; 

Vi ,K x' 7 partial methane ' 


■/ -yo- 

93*o ^ 
rOo*a 

. ■ ,.'?5'S' 
•J.WS 


‘ ' andy 
then 2*+ 2*57 
x+ 2 y 
From which x 

•"L > chv 

*; ' - CaHg 


partial ethane, 
i4'5> / 

8^2. 

5*68, 
r*a6, , ■ ' 
8i ; jrper cent, 
18*0 per cent. , 


Total paraffins - gg’i per cent 


■ ' * .! (From Our Own Paris Correspondent). , 

* ’ J ** ^ ' ‘i ' *** “i '- l " 1 j ‘ ' 

1 • ' - The Sozar Stoems. , ; ■? - £ ■; # ; : *1 

The magnetic storms pf the: sun that pause the magnet . 
needle to vibrate at‘ a distance of more than 150,000 kilo- , 
metres, and which distuib the telephonic communication of 
bur plapet, are, as we are aware, particular phenomena off the 
solar activity. These storms take, place in the spots pi the ' 
sun, which spots are regulated by a general law, the cause , „ 
of which is not yet discovered, but which makes theiri in- 
crease and decrease periodically, following' a. rhythm of , v 
about eleven years. The origin of these spots remains, . 
however, still mysterious- Very recent researches by , 
Dr.' J. A. Barker, of the National physical labora- 
tory, wiH very probably somewhat elucidate ; these 
obscure phenomena. This learned man has .* studied the 
electrical emissivity Of matter, and be has noticed; that 
this said emissivity is intimately related to the problem of 
incandescent lighting. Mr. Harket recalls to mind the fact 

.lJ. .''i’ , y 


, . .. L that the condactihility of bodies is only a question of tera- 

II one makes an error of, say^o-i cc. perature. At very; high ^temperatures all bodies are con- 
sume after explosion and an error of ■ 01 cc. in reading. Jn^+Aro an a *v»ia io an *m« ,n tswM mn.ii rmAii 


volume after explosion and an error of — o’i cc. ir 
the carbon dioxide ahsorption, the figures become 

' ,i >$xw$y - i4'4 
^ - .\x+ 2 :qy $-4 

. . : . ' /'-, ; * *, >■ ,< ‘xr— ,5*2 ■ 

• V'lr--,;, /\,\i J 'V ' y m' 1.6 , ■ 

■;V.\ - : Percentage of CN4 ; ** 74*3 ' 

% Fbrcentageof C 2 H 6 - 228 


in r^a^inir pwutuum. m usiupvia wunes ,»« ouuico <uc v,uti- 

& dhetors, and this is so true that m those conditions no good 
iC * isolators are known. Borne years ago fJuthrie had observed 

' ■: f / at a red-heat^ if It is electrified positively^ and also at^a 

white-heat whatever may be the nature of its^ electeicity, 

*- * .The phenomenon of emissivity of matter was studied' for 

^ / the first time by Elster and Geiteh then by Richardson. r 

;j _ All these savants have remarked that metals and carbon 






what ; lower temperatures^ durmg ihe expulsion bf‘\ the 
impurities and the' gases of the metals, the particles are 

’ f tie. — . 


Thb results t>Tan hhalysis of a Saihplebf methane by the positive. At very high temperatures , theSe, particles are 
explosion method are, alsb illustrative (Table II,). .■ negative. But the emismon of particles negatively electri* 

H ' ,s ■ . . .. 7 - ‘V* fied is much more considerable than the emission of positive 

; ,TaUl» H .—Analysis of a Sample o/ Pure Mtthane. particles. This law seems to he, general*. All heated 
i : ' .Vv r ,1- '■ cc, metals emit electricity in the form of cuirents. Very 

; Volime of sample tak^i : . ;v .7 . . ,, 8'0 recent observations of two American astronomers, Messrs. 

Volume fcftec carbon dioxide absorption , V > * 8*0 Hale and 1 King, - pf the Mount Wilson , Observatory, 

Air added *. ;v . .. V. 92*0 r have shown that powerful magnetic fields .exist m the 

Total volume .. .. .. .. .. roo-o sun ; this; seem necessary for the explanation of certain 

Volume after explosion . . - • * 84 0 phenomena of the. sun’s , spots, as the result of the 

1 Contraction 1 .. ... ^ 16*0 emission of swarms of electrical charged particles. The 

; Volumeafter absorption of carbon dioxide *, 76*0 formidable magnetic whirlwinds, the/powerinl: electrical 

Carhondioxide produced .. .. .. .. .. . 8^0 discharges which take place in the sun, and which give > 

. 7 * ' ' ' birth to the HertSian wayes, and the cathodic ray* emitted 

If ah error of 4 - 0*1 cc. be made in reading the volume by the, sun, ha^ no other pause than the .fusion of the 
after tS carbon dioxide absorption, then hydrogen, metah m the solarlurnace, 




igo Series Lines in Spark Spectra. 


THB.yARRON,OF TUB Ox. 

A new and Important communication has just been 
r made to the Academy of Sciences by M. Edmond Perrier, 
Director of the Natural History Museum, in the name of 
M. Adrien Lucet, Member of the Academy of Medicine, 
concerning the hypoderm fly or varron of the ox. The 
larvse of these flies secrete under the skin of the back of 
the ox* where they increase in size and cause abscesses. 
The . animals attacked in this way grow thin and the flesh 
ts unserviceable, and their hides become pierced like a 
sieve. For. these reasons agriculture and the leather in 
dustry lose enormous sums annually. Zn order to extract 
the larvae the only means known up till now was to press 
: the abscesses enclosing them with die bands, or else, after 
having opened the tumour, to take them out with the help 
; of pincers . According to numerous experiments he has 
perfbrmed^ ftfv Lucet affirms that it is possible, to destroy 
this parasite in the bovine species in the sub dermic 

- tumours where they live by the aid of the injection into 

- these tumours of a few drops of tincture of iodine. . 

. i - The Minervites. 

; The mmervites are double, phosphates of alumina and 
alkali that M. Armand Gautier discovered In i8ga ip the 
grottoes of Minerva in the Herault Department. Since 
then they .have been met with in, diverse places, in the 
Island Of the Reunion* in the province of Oran, Ac., but 
, always in grottoes where primitively had become accumu- 
lated animal deposits and excrements, transformed first 
into guano, then into alkaline phosphates tfiat have*] 
attacked the aluminous outer rock. These minervites 
are white substances, or else slightly tinted with yellow 
resembling kaolin, but containing 40 per cent of phosphoric 
1 acid and as much, as 15 and 16 per cent of potash. It is 
easy to understand what a treasure and richness they 
would represent for agriculture if continuous banks pf 
minervites were discovered. In the grotto of Minerva 
they are found in contact with the Permian red sandstone 
rocks in stratifications discordant with the nummuilitic. 
They there fill kinds of pocketsfco which is superposed a 
thick layer of earthy and clay ey phosp hates, amongst which 
are scattered very large quantities of the bones of the cave 
beard, Of rhinoceros, of hyaenas, of small gnawing animals, , 
of bats, Ac. The deposit discovered, in 1893 by M. , 
Armand Gautier represents not less than 100,000 tons 
of pbosphated manure. ,l > » - 

An Elegant Methodfor Determining .the 

Differences of Longitude. . , %\ 

Prof. Li ppm an n has just discovered an exceedingly in- 
genious photographic method which enables the measuring 

This method consists in taking sitnultaneously at each of 
the: two stations a photograph of the. sky, placing at the 
zenith an artificial star. By reducing these two photo- 
graphs in the same way asisdone lorthe photographic 
map of the sky, it is easy to calculate the difference of 
longitude to about a fraction ‘of a -second of an arc ' or 
«egment, that : is to say, with an uncertainty of: merely 
scarcely 3 or 4 metres. . / ’ . , 


The Role of Lice and their Descendants in the r 
, : 7 Transmission of Infectious Disease s . '? ' / T 

- Dr.. Roux, of the Pa&tetfr Institute, has presented to the 
/Academy of Sciences 1 apaperofTMM. Sergeht, Folley, 

. and Viola on the experimental transmission to men and 
monkeys by the Intermediary of the louses not only of 
intermittent fever, but of exanthematic typhus and prob^ 
ably of various other affections. The microbe of typhus 
is hereditary in the descendants of the louse ; that is to 
say, that , the egg, the larva, and; the. parasite itself are 
infected, from generation to generation* This is the first 
dine that this has been remarked, and naturally it vastly 
Increases horror of these detestable little insects* . I . 


PROCEEDINGS OF SOCIETIES. 


ROYAL SOCIETY. 

Ordinary Meetings April 2, 1914. 

Sir William Crookes, O.M,s President, in the Chair. 


The Bakerian Lecture was delivered by Prof A. Fowler, 
FiR.S. . .... 

Series Lines in Stark Spectra,. 

This investigation was undertaken in. continuation of 
that on the new lines (X 4686, Ac,) produced in 19x2 by 
passing strong discharges through helium tubes containing 
an impurity 01 hydrogen. These lines ace of great interest 
in celestial spectroscopy, and, following, Rydberg, they 
were at first attributed to hydrogen; They have since 
become of increased importance, in connection, with. 
theories of the constitution of the atom, through tbe 
theoretical work of Dr. Bohr, who explains them as Mng 
produced during the first stages in the reformation -of , 
helium atoms from which both electrons have been^ 
removed by the strong discharges employed. • 

Certain peculiarities of the “4686” series suggested a’ 
search for other series of similar character, in order that 
some generalisation with regard to them might be reached* 
Further experiments on magnesium have yielded many new 
enhanced (spark) lines, and valuable, data for calcium, 
strontium, and barium have been; provided by the work of 
other observers. , The chief results maybe summarised Us 
follows:^*, ■ - - - * ‘‘ T : \ 

1. Enhanced (spark) lines form series , which occur In 

groups similar tp those previously recognised in arc 
spectra. The formulae representing enhanced lines, how- 
ever, differ from those employed for arc lines in that 
Rydberg’s constant “N ” (- 109,675 for Rowland’s scale) 
has a value equal to 4N. / , , 1 1 

2. The fundamental series, in the case of enhanced lines, 
derives its limit, and the separation of its components, 
from an observed negative term of the diffuse series. The 
well known spark line of magnesium, X 4481:, is the fijst 
member of such a fundamental series in association with a 
newly-discovered system pf doublets* : 

.3* No numerical relations have been traced between any 
of the enhanced line series and the aeries of arc lines of the 
same elements. ^ 

- 4, The *4686 ” series produced in helium tubes is of 
the enhanced line (4N) ; type, and can no longer be con- 
sidered to belong' to the same group as the Balmerscries 
of hydrogen/ lines, which ia^f, the arc (N); type. , The" 
“4086” series;, and the associated ^Pickering” tines/as* 
indicated by Bohf, ire in all probability due to helmm, and ' 
should be design ated proto helium M lines in accordance 
with the nomenclature of Lodger. , 

75. Analogy with the ”4481** series of magnesium sug- 
gests that the ^4686 ” series of proto-helium is primarily of : 
the fundamental type, while the three, associated series \ 
hiay be considered , to be coincident with . it. The 
Bickering lines are represented in magnesium by a com- 
bination series which is derived from thef undameptah ^ - ' 

6. BohrVtheoretical formulae for hydrogen and helium 
are in close accordance with the facts of .observation* 
Adopting these formulae, the spectroscopic data at present 
available give. the mass of the hydrogen atom in terms of : 
the mass of the electron as 1836^12. 


SOCIETY, OF PUBLIC- ANALYSTS AND OTfi&k' 
ANALYTICAL CHEMISTS* ; r : ., v 
, / Ordinary Meeting, April 1,1914, , : ^ 

Mr. A. CHASToirfiHAFMAN, President, in the Chair. ^ v 


Messrs. . Robert Bickerstaffe, Thomas HentyByrora, 
Sydney. George Cl.£ford DonaW BiehAxA Vtwit, an/ Join . 
McLaren were elected Members of Jhe Soeietjr.’ j l ] _• | 


Chemical Notices from Foreign Sources. . .igi-'.. 


, ;; , April X 7 » 19U: I 

:dertificates werereadfor the second time in favour of 
Messrs. Lauchtan , Henry Dyke Acland, Frederic Herbert 
Lees, ; William Henry Woodcock, and Walter Alan 
Gtbbings. . 

The following papers were read : — 

"The Wat ar of Norton Spa.” By C.. Ainsworth 
Mitchell. 

Dor ton : A forgotten Spa. Brief outline of history. A 
remarkable water. Iron (46 parts per 100,000) present as 
basic, sulphate. Analyses by Prof, Brand (cixc. 1830). 
Present composition of the water. 

“ On Damage caused to Vegetation by Sulphurous and 
Sulphuric Acid in the Atmosphere.” By R. R. Tatlock 
and R. T* Thomson. ' 

The mere fact of the presence of sulphates ip plants in 
excess of the proportion found- in vegetation grown in. a. 
pure atmosphere is no proof Of damage by sulphur acids; 

This is shown by results of analysis of plants from 
various localities, and the authors conclude .that such 
damage can only be proved if (ij the percentage of S0 3 is 
considerably above that present in, the plant normally, and 
(a) the leaf or other part of * the plant, when moiatened on 
/ the snrfice an acid reaction with tifinus,, 

;pheno|pw^ ; a; r- : / - '■ . 

1 u The Abnomat Refraction of Milk Serum.” By J. 

, -v J '. ; ■' v - >/,• 

V Tbe author gives some results he has obtained during 
the analysis of certain abnormal but genuine milks pro- 
duced m the Transvaal. The milk serum obtained from 
the samples, when examined by the Zeiss Immersion Re-, 
hactometersatad°C, gaveresultsasl6was32'3^ Thexiormal, 
minimum refraction of milk serum has been- previously 
ahownbythe author. to be 36 when, as in, the present, 
cases, the reagent employed for coagulation is sulphate of 
.copper.' r ^ • ' ’ ' ; 

, The cattle were apparently in good condition and the 
veldt grass wah plentiful. ' ; 

>1 as ■ -■ fesaas ===== .tfni.T-'s&am 

MOTICE S OF BOOKS. 

Photo-Chemistry. By S. E, Sheppard, D.Sc. (Lond.). 

\ London, NewYork, Bombay,and Calcutta : Longmans, 

Green,. and Co. 1914, ' 

;ThE establishment of photo-chemistry as , an independent 
branch of science may now be regarded as definitely 
accomplished, and this text-book will probably be for 
some rime used as a standard work on the subject. It; 
bas many merits, prominent among them being its com- 
pleteness and the fullness of its bibliographical references. 
The. measurement of light quantities is first discussed, 
with short descriptions of ; the apparatus employed for the 
purpose, and the classification of light sources according 
to their economic and energetic relations is, well treated. 
Tfie , statics and dynamics of photo- chemical change and 
the consideration of light as the resultant of chemical 
change. are subjects which- are discussed in great detail, 

' and: V chapter is devoted to organic photosynthesis; vHth 
special reference to the -building up Of food stuffs by 
chlorophyll. - It is ©occasionally not easy to anive at 
the author’s exact meaning, and his; style is sometimes 
decidedly involved^ The book, however, is obviously 
intended chiefly for the expert and the advanced student, 
who will no doubt be able successfully to interpret the 
rather unusual phraseology.,. . : ' ^ , . ± . 

Vber die Konstitution und ^Configuration bon Verbin- 
: diingen ho her er Ordnuttg. ( M On the Constitution and 
.Configuration of Compounds of higher Order”). By 
v Prof* Dr. Alfred Werner. Berlin: Julius Springer. 

* *0*4* ' . ' . - J ' . 1 : ■' • ' 

fN this lecture, which was delivered at Stockholm in 
*913; Prof/ Werner gave a rdsumb of his hypothesis con- 
cerning the arrangement of atoms in molecules. The 


structure and space formulseof the molecular compounds . 
of cobalt, chromium, and platinum were briefly, dis- 
cussed* and a short account was given of the theory of 
principal and auxiliary valencies. The lecture gave an 
excellent sketch of Prof, Werner’s views and of the work 
which has been done by himself andby other investigators 
in confirmation of them. ; ; " ~ 

CHEMICAL NOTICES FROM FOREIGN 

sources. . : : : 

Comptes Rendus Hebdpmadaitcs dss Seances deVAcadimie 
. des Sciences. Vol. civin., No.ftFebruary 03,1914. ' 

Preparation of Benzhydrol and . of Symmetrical 
;Tetraphehyletharie;X-Paol Babafier and M. Murat.— To 
prepare t benzhydrql, • Either - benzene / aldehyde or ethyl , . 
formate is Allowed to act on -phenyl magriesium bromide. 
The crystalline mass is treated with wafer acidified with 
sulphuric, acid, the solution is saturated With, spdium bi- ; 
l carbonate r the ethereal 'liquid decanted oft aridthe ether / , 
■driven off by heating bn <tbe water-bath. On cooling 
crystals v of; nearly pnrh benzhydroi are deposited* ' If 
instead pf driving off the ether the liquid is directly dis- 
tilled, the chief product is sy m metrical tetrapben y 1 ethane. 
When impure benzbydrot Is distilled it rapidly decom- 
poses bwing tb the catalysing action ! 6f the impurities, 
and this fact accounts for the formation of symmetrical 
tetraphenyi ethane. Pure fused benzbydrot, on the other 
hand, can be distilled at 298° under the ordinary pressure 
without undergoing any appreciable decomposition. 

Verification of Laws of Transparence of Matter 
towards X-Rays.— Louis Benpist and Hippolyte 
Copaux. — The r laws of transparence , of matter towards 
X-rays show that transparence is essentially an atomic 
property, If the mass is equal per Unit Of surface exposed, 
and the quality of the rays is the same, the elements are 
less transparent the higher their atomic, weights; The 
masses of . equal transparence (equivalents of trans- 
parence) generally decrease as the atomic weights 
increase, arid are represented by . a well-defined curve* 
The authors have calculated the equivalents of trans- 
parence of three minerals, potassium f errheyanide, 
cobaltic cbloropentamine, and potassium silico molybdate, 
and have compared the results with the values obtained 
experimentally. The agreement between the two sets of 
numbers is very good, and thus the laws of transparence 
are confirmed. 

Influence of Ethylenic Bond and of Carbonyl and 
Carboxyl Groups oil the Absorption of Ultra-violet 
Rays, — Jean Sielecki arid Victor Henri.— The charac- 
teristic band of carbonyl is influenced by the presence of a 
carboxyl or an ethylenebondin the molecule. In general,, 
when a molecule contains two chromophores they 
mutually influence one another ; if they are not too close 
in the . molecule the result is an exaltation of the.absorp. 
tion-^a hyper chromic If the .two chromophorea 

are dose together in the conjugate position" there is mote 
displacement of the characteristic bands of each ebrorao* 
phore towards the ted, a hypsochromic effect. , 

- Decomposition of Amrponia under the Action of 
Radium Emanation and Influence of Temperature 
upon Chemical Effects produced by Radiations of 
Radio-active Substances.— Eugene WourtzeL— Am- 
monia is decomposed by radium emanation into nitrogen 
and hydrogen, and no other reaction takes place. The 
quantity of gas evolved -per unit of radiation /destroyed 
increases with the pressure, but tends towards a certain 
iixnit. An increase of temperature favours, the destruction ‘ 
of ammonia. Thus the number: of cubic centiraetres of 
ammonia destroyed per unit of radiation is nearly double 
at- 108 0 and more than triple at 220 0 ; 

Bromination of Marigamese ’In' Ethereal Medium. 
— F. Ducelliez and A* Raynaud— If. bromine is added to 
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ether containing metallic manganese the ether which is 
first, coloured *ed ^gradually decdlorised/and a' semi- 
flnidorange deposit is formed. In presence of. salphuric 
. acid this substance loses ether and forms crystals of. 
formula MnBf 2 (CaH 3 JaQ. When .it is heated it yields 
white anhydrous MnBr*. If the quantity of bromine in 
the original operation is greatly increased the deposit 
formed has the composition represented by the formula 
MnBr 3 (C 4 HioO)3. , "' : - 

Preparation of Pure Metals,— Maurice Billy.— Re- 
fractory metals /such , as titanium can be prepared by 
reducing their chlorides With hydrogen or sodium; In the 
former case a very high temperature is necessary, and it 
difficult to prevent oxidation if sodium is. Used. Both of 
. these difficulties are avoided / by ;fhe employment of 
Sodium hydride. * The reduction of the: chlorides, is 
Complete ai about 400°, the- equation' being 

^NaCl^H, Vanadium tetrachloride 
- can & reduced similarly. It is necessary to dry the metal 
in * current of C 0 2 * for it, catches fire in air spontaneously 

Etherification of Glycerin by Acetic . Acid in 
>' Presetted'/ 'of Catalysts.— J; ' B. Sendexeri^s Jean 
** Aboqly nc/--Pptassiuni bisulphate acts catalytically in the 
etherification of glycerin by acetic, acid, and anhydrous 
aluminium sulphate has a , similar hut stronger action; 
The resolts are still better when sulphuric acid is Used pa 
catalyst. - ; \ : *V *"7- 


77 ' MISCELLANEOUS. / : 1 . ‘ 

Royal institution.— On Tuesday next, April ax, at 
3 o’clock, Dr. Walter Wahl will deliver the first . of two 
'lectures at the Royal Institutionon" problems of Physical 
Chemistry— (i) Study of Matter at, High Pressures; (2) 
Study of Matter at Low Temperatures on Thursday,, 
April 30, Dean Inge will begin a course of three lectures 
,0m " The Last Chapter, of Greek Philosaphy—Plotinus as 
philosopher. Religious Teacher, and Mystic"; and on 
Saturday, April 25, Dr, T. E. Stanton commences a course 
of two lectures on "Similarity of Motion in Fluids— (1) 
The Theory of Similarity of Motion in Fluids and die 
Experimental Proof of, its Existence ; {2) The General 
Law Of Surface Friction in Fluid Motion." The Friday 
Evening Discourse on April; 24; will be delivered by Dr. 
Frank Watson -Dyson (the Astronomer Royal) on "The 
Stats Around the North Pole," and on May 1 by Mr. E.F: 
Benson on ^ A Criticism on Critics.’* \ 7 ' 7 
7 ’ The' Institute; of Metais.— Afny L«cfure.—Prof, E. 
Heyn, of Berlin, one of : the most famous scientists in 
Germany, is this year to, deliver the annual May Lecture 
before the ' Institute of Metals* ; :■ Prof. Heyrt, who has 
made a life-long study of the subject, has given the title of 1 
his discourse as ** Internal Strains in Gold Wrpight 
Metals* and some Troubles Caused Thereby." The 
Institute of; Metals is fortunate in its May lecturers, and in 
the natural sequence of the subjects dealt with at. these 
lectures,.- Thus, the last May Lecture; by Sir J; Alfred 
Ewing, K.C.B., P.R.S., was on .the subject of«The 
Inner Structure of Simple Metals," and previously Dr. 
G. Ts Beilby, F.R.S., had lectured on an atticd/subject, 
"The Hard And Soft States in Metals." Prof. Heyn’s 
discourse, will be given in the^buildihg^f the Institution of 
MeehaUlcal Engineers, Store’s Gate, Westminster, S, W,, 
under the Chairmanship of Admiral Sir Henry Oram, 
K.C.B., F , R . S . , the President of the Institute of Metals,, 
on Tuesday, May i2,at 8.30 p.m. The. Secretary of the 
Institute, Mr. G. Shaw. Scott , M. Sc., of Gaxton House, 
Westminster, S.W., will be glad to forward tickets to. any 
readers Who may desire to be present at the May Lectured 
~ Iron and Steel Institute*— The Annual Meeting "of 
the. Institute will beheld in the new, House of the Institu- 
tion ofCivir Engineers, Great GeorgeStreet , Westminster, 
on Thursday and Friday, May 7 arid 8> 1914, commencing 
each day at itp.30 o'clock a.m. , . 


Programnic of Proceedings, 

Thursday, May 7, at, 10.30 a.m., General Meeting of 
Members ; the Council will present their Report for the, 
year 1913 ; the Hon* Treasurer will present the. Statement 
'of Accounts for 1913; /Scrutineers will be appointed for" 
the examination of voting papers for election of new 
Members of the Institute; the retiring President (Mr. 
Arthur Cooper) will induct into the Chair the President* 
elect. (Mr. Adolphe Greiner); the Bessemer Gold Medal 
for 1914 will be presented to Mr. Edward Riley, F.I.C, ; 
the President will deliver his Inaugural Address ; a selection 
of papers will be read and discussed (Nos. x6, 10, 8) ; 
papers Nos. 5,12, 15 will he read and discussed as for as 
time permits. At 7.0 p.m., Annual Dinner of the Institute 
at the Connaught Rooms, Great Queen Street, : W.C^ 
Friday, May 8, at 10.3b a.m., General Meeting of 
Members ; the Andrew Carnegie Gold Medal (for 1913J W1U 
be presented to Mr.Tbomas Swinden, D.Met., and the; 
award of Research Scholarships for the current year will be 
announced ; papers Nos. 14, 9, 11 will be read and dis- 
cussed ; if time permits other papers may be discussed af 
any of the Sessions, in which case due notice will be giveru 
Those papers for which tithe, cannot be found will be taken, 
as read and discussed by Correspondence. r 

The following is the list of papers thatareexpected to 
be submitted for reading and discussion -s^ \ '7 , r 

1. J/O. Arnold, D.Met., F.R.S., and G.R.Bolsover : 

/ /‘Forms in which Sulphides may Exist in Steel Ingots." 

2. C. Benedicks, Ph.D.; "Experiments on Allotropy of 

, // Tron (Behaviour of Ferromagnetic Mixtures; Dila- 
tation of Pure Iron)*" - 7 ; 

3. A. Bose /"Recent Developments of the Iron god 

Steel Industry in India." % /, ■ - 

4. C. Chappell: "The Re-crystallisation of Deformed 

'■ ; ’ * Iron." ; - - : , ■ '• v , - / h , . 

5. C. A. Edwards, D.Sc., an 4 H* ,C. H. Carpenter, 

- Ph.D, ; " The Hardening of Metals, With Special 

Reference to Iron and Its Alloys." • 

.. 6.. J. N. Friend, D.Se», andC. W. Marshall : "Influence . 

, 7 of Molybdenum upon the Corrodibility of Steel."; 

7. H. C. Greenwood, D.Sc. : //Note on a Curious Case 
7 of Decarburisatioh during the Hardening of Steel 
Diesi” / ' ; „ ‘ 

*$, Sir Robert/A. Hadfield, F.R.S., and B* Hopkihson, , 
F.R.S. : " The Magnetic and Mechanical Properties 
" of Manganese Steels," r v . , r - 

9, H. L. Heath cote, B;Sc.: "Some Improvements- Iti 

1 Case-hardening Practice." ' - 

10. S. A. Houghton u Failures of .Heavy Boiler Shell 

. ' Plates." / w ; . ■ : n , 

xi. E. Humbert and A. Hethey, B.Sc. : " Production of 
: ,--**. Steel Direct from the Ore." / , 

. - 12. A* McCance, B.Sc. : " Theory of Hardening.** ' 
/3C3. M. Masson : H The Qoloridietric Estimation of SUt* 

/ phur in Pig Iron and .Steels by means of Paper 
o : Impregnated with a Solution of Arsenions Anhy- 
, 1 > > dridein^ Hydrochloric Acid " J 

?;X4. "F* MGlier; " The Development Of Dry Cleaning 
in Blast-furnace Gai Purification;"; VJ l , V , v 

r v, Rpsehham, D.Sa, PR;fiiVahd J. L. Haughtoh, 

M.Sc.:"Anew Reagent for Etching Mild Steels. 
x6* F*: Schuster, D.Iftg. : Results of Talbot Process 
at Witkdwita,^ ; , . 


MEETINGS FOTTHE W&£& 

Tuesday, axat— Royal Imtitutlpn, a. » Problems ofPbyaical Cherniy . 
■ _ " v J try/’ byW,JVaW J JPb,D. ; 

Wxi>NK»r>AY, 22od^Far»day Socicty, : 8. M Reccing Pyrometers/* 

- pMhag* Bmbrittlwg of Irea by 

Cayitic Sods,” by j* H*. Andrew. « Diffusion 
. - , “ . : . ‘ Membwqe Foteatiala,” by E. B. JR. 

n Acidic ^ud Colloidol Propertiei of 
n/Hydroxide,’^ by R. E; Slade and/ 
lack 1 f “On * 


^Oa 1 Negative ' Adaorption,” 
by A, M, Williams. ’ ■.,/ ^ - 

aroimd the North 


Friday, 2+th.— Royal Iastitatioa, 9. “The Stars aroi 
■ 1 :■ ‘ t ole »7 £ F : W; Dyson, F.R,S./«c. 

Saturday, 35th.— Royal institution, 3- M Similarity 


of Motion in 
iSc.,Ap* 
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Simple and Complex Rotatory Dispersion. 


i Chemical News, 
I April 34, 1914 


iq the case of quartz to record an observed rotation 
exceeding 100, ooo°.' In the visible region oi the spectrum, 
readings can be taken to seven significant figures, with 
errors, oi observation amounting to only a few parts per 
million. The readings can be extended into the ultra- 
violet, at least as far as wave-length 9200 A.U., and at 
least as far as wave-length 20,000 A.U. in the infra-red. 
In the ultra-violet the readings can be taken without 
difficulty to 1®, and it would not be difficult, by mere 
perseverance, to reduce the errors of observation to about 
o'i°* As the readings are larger than in the visible 
spectrum, the errors of observation are, relatively, not 
much greater ; indeed, if attention be paid to the fact that 
the photographic observations are made on narrow 
spectrum-lmes, whilst the visible readings are taken with 
.wide blocks of light, the greater spectral purity of the 
ultra-violet readings may impart to them a higher degree 
of accuracy than that , actually attained by visual 
observation. The infra-red readings are necessarily of a 
lower order of accuracy, but are of great vghie on account 
of; the wide range of wave . lengths which they cover. 

The 'first formula for the rotatory dispersion of light in 
quartz wasgiven by Biot, who suggested that — 

■- v -"'- / ‘ «-i ...... .’•'ll) 

- , /. ' /A* 

The rotation , produced, in light of any colour being 
inversely proportional , to ' the square of the wave-length. 
Boltzmann gave the equation-^— 

A* 




A« 


(*) 


corresponding closely with the Cauchy formula for 
refractive indices, Drude ( M Theory of Optics,” 1917, 
pi 413} suggested a general equation— v 

■•'i,-* Jk. . . , ... . . ( 3 ) 

A*-A* w . 

this equation, if A > X#, can be expanded Into a series of 
the same type as Boltzmann’s equation (2). 

In Drude’s -equation the constants X* are the wave- 
lengths in vacuo of light having the same periods as the 
natural periods ot free vibration of the “ions” or 
11 electrons ” , by which the optical properties of the 
molecule are determined. In the case of quartz the 
values of these constants have been deduced from 
measurements of refractive power as follows— 

A*-o'orofi27 /I* 

AS** 78-22*4* 

X|* 430 ‘ 6 h*. 

Drude assumed that these refraction-data could be used 
to determine the course of the curve of rotatory dispersion, 
He therefore wrote the equation in the form— 

. ' <*« Jl. +_**_, +i! . . • . ( 4 ) 

A»-XS t a.»-xJ * , 

and calculated the values of fo t k a » hi &c M from existing 
data for the rotatory power o* quartz over the range from 
2ii400 A.U. (» 140/1), to 2193*5 A.U. (0*21935 »/ He 
found ki + k$* 6 , and concluded (1.) u that the kinds 0/ 
ions whose natural periods Us in the ultra-red are inactive, V 
On the other hand, he bad already adopted the view that 
quartz has ions for which An is much smaller than the 
wave-length of light, and concluded (fr.) “ that the activity 
coefficient k f ot ions of this kind, lor which A* may be 
neglected in comparison with A a , must be taken into 
consideration.” By throwing lie equation into the 
form— 1 


. Js. + A' 

X*-A* A* 


i . . . (5) 

.w -rij _ . . i ’ , 

udiere a? ~ 0 * 010627 , k* *=* 12 * 200 , k>*— 5 * 046 , Drude was 
able to calculate the rotatory power of quartz over the 
whoIeraUge with an average error of 0 * 060 ° per min* in a 
senes of 18 observations. . ■ 


The more accurate measurements put forward in 19312 
could not be represented, even in the narrow range of the 
visible spectrum, by Diude’a simplified equation (5). In 
order to secure a reasonable concordance between the 
observed and calculated values, it was necessary to go 
back upon Drude’s first conclusion and to restore an infra- 
red term to the equation, which thus became — 


m kx kg 

A* — AS-A— *AJ*a'* 


(6) 


This formula gave results which were a great improve- 
ment on the figures quoted by Drude, the average 
discrepancy in the visible region of the spectrum being 
reduced from 0*038 to o*odx° per mm. ? 

Further measurements in the ultra-violet -region, which 
are not yet available for publication, show that even this 
improved formula becomes grossly inaccurate when 
carried out towards the limit of transmission of light by 
quartz. It cannot be made to give good results so long as 
the values of \f and Af deduced from the refraction data 
are used as constants in the equation, thus limiting the 
number of arbitrary constants to three. The value of the 
infra-red term is not important, as it comes into the 
equation as a quantity that remains almost constant over 
a wide range of the spectrum; there is therefore no 
objection to retaining the value of AJ deduced from the 
retractive power of the crystal, in the extreme infra-red. 
But there is good reason to think that the value of X* has 
been given incorrectly, and that the value of this constant 
may be deduced with much' greater accuracy from exact 
observations of rotatory dispersion than „ from 
measurements of refractive power. 

It is impossible at present to Btate the final forth of the 
equation, but a very satisfactory agreement can be 
obtained oyer the whole range from w.l. *6,740 to w*l. 
2327 by using Drude’s general equation with three terms, 
namely, one infra-red term and two ultra-violet terms, - 
thus— v 

-- * 6 +A+TAr'.' • (7). 




A fl -A* A* -A® 


In this equation A|® 78*22 as before; A® is. a constant 
differing somewhat from the value 0*010627 , given fry 
Drude ; A* . represents another, wave length m a remote 
part of the inaccessible ultra-violet region. Its magnitude 
is not negligible as Drude supposed, but is so / small that 
the u probable error 9 as determined from the incomplete 
data at present available was fpund r to be’ larger- than the 
number itself. An squall^ gopfr agreement can, however, 
be reached by replacing the whole of the infra-red term by. 
a constant, putting \Aj ?*p, and regarding- AJ as an 
unknown quantity. /The equation then becomes—* \« 

a “l? + l^K + k * ••• •<*)• 

This equation contains four arbitrary constants, as 
compared with the three arbitrary constants of equation 
(6) and the five arbitrary constants of equation (7). This 
number of constants appears to be quite sufficient to 
express the data at present available, and, from the 
empirical point of view, affords the most satisfactory 
solution of the problem of reducing the data to algebraic 
form. 

B. Optical and Magnetic Rotatory Dispersion in Simple 
Organic Liquids . 

In the case of a large number of simple organic liquids, 
the optical and magnetic rotatory dispersion may he 
expressed by the equation— 

- V-XJ . ■ ™ 

Thus the average values of th t magnetic dispersion-ratios 
in a series of 25 substances have been found to compare 
with the calculated values as follows *— 



___• Purification of Barium Sulphate. 


m 


U ■ Cd , Na Hg 

6708. «+3?. 5?&3> 5461. 

Ob?, ; 0*647 0705 0*850 i*ooo 

Calc. 0*647 0705 <>"850 i*oqo 


Cd Cd , Hg 
5086. 4800, . 4359, 

^*164 1*321 1*636 

i*r66 1*322 1*636 


In the case of the optical rotatory power of phenyl- 
methylcarbinol, C6H5*CH(OH).CH 3> the figures are : — 


Obs. 0*629 0*687 0*839 1*000 1*184 1*361 1*736 

Calc. 0627 0*686*0*839 i*ooo 1*183 r 3<52 1*735 

.These figure? Bhow that the simple formula is sufficient to 
express the course of the curves of optical and magnetic 
rotatory dispersion within the limits of the visible 
spectrum.* , 

1 This doe? not prove that the substances in question are 
characterised by Only one natural period of free vibration: 
Even in the case of quartz, which is known to posBessfour 
such natural periods, the optical rotatory power can.be 
represented within the same limits of accuracy by the 
simple formula. But, until the methods of measurements 
have been developed to an extent which is now quite 
impracticable, the, simple formula .will holdits own, as 
the only possible way of. expressing the experimental data 
in the owe of simple organic liqaids. 1 
: : ir , ;, v * 'S*. *' ' f flpbecbnttaued)*''! ' r 


THE PURIFICATION OF BARIUM SUUPHATE 
PRECIPITATED IN THE DETERMINATION OF 

— ‘ ; ; barium. „ ^ , 

' ■ By F, A, GOOCH and D. V. KILL. 

When- in the determination of barium as the sulphate the 
precipitation is made in the presence of alkali salts, con. 
sidec^ble errors— sometimes as much as 20 mgrms. in one 
half grm. of precipitate— may be occasioned by occlu- 
sion of the foreign salts. It has been foundthat upon 
dissolving the precipitate of barium sulphate in concen- 
trated sulphuric acid and evaporating to dryness,, the 
barium sulphate crystallises in more or less coarsely granular 
crystals which may be washed free from the other sul- 


substituting for the Herapel burner a piece of apparatus 
that is in more general use. " 

. Preliminary experiments to determine whether an evapo- 
ration without loss of barium sulphate could be made, with 
the blast lamp were Carried out in the following manner. s 
— Crystallised barium chloride (chemically pure) was 
powdered and bottled without drying, and the water con- 
tent determined by gentle ignition. Of this salt portions 
of 0*5000 grm. each were weighed into a previously 
weighed platinum crucible. About 5 cc. of water was 
added, and then from 2 cc. to 5 cc. of sulphuric acid. The 
water and excess of sulphuric acid were evaporated off by 
directing a small flame from the blast lamp nearly verti- 
cally downward upon the liquid- The evaporation re- 
quired about fifteenminutes. The, results obtained upon 
weighing the crucible and barium sulphate were satisfactory 
in three cases but of five, but in the other two cases there/ 
was loss. To prevent this a cone of ' fine platinum gauze 
was fitted into the mouth of the crucible and the flame was 
directed against the point of the cone. This prevented the 
loss by spattering. The point of the cone must not be 
allowed to dip into the liquid, for otherwise some of the 
barium sulphate will be left above the gauze and, may be 
blown away. The gauze was weighed with the crucible , 
and cover each time, so that if any of the barium sulphate 
should spatter against the gauze Its weight would not be 
lost. The result? where tbe'gauze was used were more 
consistently satisfactory, and we felt encouraged to carry 
on further experiments using the gauze T but not without 
it; The average time required for completing an evapora- , 
tion in these and subsequent experiments where the gauze 
was used was about one half-hour. . Table I. gives the 
results of the experiments in which the naked flame was 
directed upon the solution, Table If. those of the experi- 
ments in which the gauze was interposed. 

Tablet. • 

Wt.ofBftCIa.2H3O BaSO* BaSO* by Error, 

taken. found. theory. 

Gnn, Grm. Grm. Grm. ' 

0*4996 0*4744 , . 0*4773 +o*oooi 

0*4996 0*4774 0*4773 +0*0001 , 

0*4996 0*4747 0*4773 -0*0026 

0*4996 0*4773 0*4773 o-oooo 

0*4996. 0*4765 0*4773 -b*ooo8 



phatea (Mar, 4 m. ?oum. Set., 1891, -x lit, 295)- The 
evaporation most be made with special care in order to 
avoid loss by spattering and creeping. With a ring burner, 
this process takes several hours, but with a Herapel burner 
an evaporation can be made safely in about one half-hour. 
The present object has been to find out whether the 
evaporation cannot be safely made by directing the flame 
of a 'blast lamp down upon the surface of the liquid, thus 

•Additional evidence in reference to the. Optical rotatory power 
of tt-methylglucoside is given in another paper (Lowry and 
Abram, p. 171). 


Table II. r 

0*4996 0*4770 0*4773 -0*0003 (a) 

0*4996 0*4777 0*4773 +0-0004 

0*4996^ 0*4768 0*4773 -0*0005 

0*4996 0*4768 0*4773 -0*0005 

0*4996 0*4774 0*4773 +0*0001 

0*4996 0:4776 0*4773 +0*0003 

, (a) The tip of the gauze dipped into the liquid. 

For use in the subsequent experiments a solution to con-. . 
tain approximately 0:5 grm. of BaCl*,2H 3 0 in 50 cc. was 
prepared by weighing out 20 gems, of the BaClg^tHaO, 
transferring it to a 2-lifre measuring flask, and fitling the 
flask to the mark with distilled Water'. The quantity of 
the solution used in each experiment was determined by 
drawing portion? of 50 cc. from a burette into previously 
weighed glass-stoppered Erlenmeyer flasks and weighing. 
Since 0*01 grm; of the solution contained only 0*0001 grm. 
of BaCI 3 ,2H 2 0, it was not necessary to weigh more accu- 
rately than to 1 centigrm. However, the weighing was 
usually made to a railligrm. 

In the first series of experiments determinations of 
barium in the absence of salts of other metals were made 
in the usual manner, and the effect of. the treatment of the 
precipitate of barium* sulphate with sulphuric acid in the 
way described, was tried. The procedure in detail was as 
follows : — One cubic centimetre of strong sulphuric acid 
was added to xoo cc, of water m a 250 or 350 cc. beaker, 
and the mixture was heated to boiling. The weighed 
amount of barium chloride solution was washed from the 
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Table VI. — Results of Analyses of Methane pom Different Sources. 
Mine gas.' Laboratory No.— 
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Methane prepared by method 
of Gladstone and Tribe, 


Natural gas. 

. Laboratory No.- 


Volume of sample taken (cc.). . 
Volume after carbon dioxide v 
absorption (cc.) .. .. .. 

Portion taken (cc.) 

Oxygen added (cc.) 

Total volume (cc.) .. .. . , 

Volume after burning (cc.) . . 

Contraction (cc.)- 

Volume after absorption of car- 
bob dioxide (cc*) * * . . . . 

, Carbon dioxide (cc.) . . ... * 

Carbon dioxide (percentage of. 

total pressure) .. .. .. 

Molecular volume of carbon dt- 
. oxide corrected from — 

Table IV. .. .. .. /. 

Theoretical equation, one- 
half contraction minus 
, % carbon dioxide (Cc.) ' ' .v 
: Corrected equation ; correc- 
tion times; contraction 
minus correction times 
- ; * carbon dioxide (cc.) 
Methane from uncorrected con- 
traction (per cent) ^ . „ , , " 

Methane from unconected car- 
bon dioxide (per cent) , , .. 

Difference (per cent) . . . . . . » 

Methane from corrected con- 
traction (per cent). ‘ 
Methane from corrected carbon 
dioxide (per cent) . . . , . 

Difference (per cent) 1 .. 


I9S6. 

* 49 *•’ 

2781. 

3990, 

2481 . 

Sampler. 

Samples. 

Sampled 

3150. 

3149- ' 

33 * 7 ° 

45*75 

38-70 

- 42*30 

43*70 

42*00 

31*40 

47*15 

4^70 

40*40. 

33 4 7 ° 

4575 

3870. 

42*30 

43*70 

41*95 

31*40 

47*15 

41*70 

38-40 

3370 

4575 

38-70 

42*30 

4370 

41*95 

3 r 40 

47*15 

4170 

38-40 

95-65 

■ 70-10 

68*05 

51*10 

46*90 

99*10 

71*25 

99*45 

87*40 

8o-oo 

129*35 

115-85 

106-75 

93*40 

90*60 

^ 41*05 . 

102*65 

146*60 

129*10 

118-40 

65*80 

58-95 - 

83'20 

67*20 

56-80 

59*50 , 

40-85 

53'85 

60*05 

56-05 

63*55 

5690 

23*55 

26*20 

33-80 

81-55 

6i*8o 

9275 

69*05 

6*35 

34 * 3 ° 

3065 

71*40 

54**5 

39-90 

18*99 

10*15 

7*90 

2575 

25-05 

31*50 

28'30 

n*8o 

* 3‘05 

1 6*go 

40*60 

’ 3076 

45*95 

' 34*30 

31160 ■ 

47*9 

" 47*9 

14:2 

19*4 

297 .. 

*-i „ 

68*2 

75 ** 

85*3 ^ 

377 

553 

0*997 

; 0*997 

— . 

— 

— 

0*997 

0*996 

0*996 

t)*QQy 

0-997 

0*28 

' °* x 5 

—0*02 

j ' 

# 45 . 

0*0 

o*x8 

6*20 

0^43 

0*22 

o-i8 

O ' 12 

0*01/ 

, — 

V : 

■ r 

-0-03 

+0*02 

0*15 

+0*05 

o-os 1 

94 * 3 ' 

62*2 r 

: 30s 

31*0 

387 

97*1 

98:4 

98*4 * , 

82*3 

77.3 . 

93*5 

v 6i’9 

3 Q *5 

30*9 

387 

967 

97-8 

97*5 

82*3 

767 ' 

o*8o 

030 

0*0 

o*io 

0*0 

- °"4 

o*6 

6*9 

0*5 

0-5 

94 * 1 . 

62*0 

— * 

♦ T ( " 

■ — ■ 

96*90 

98*2- 

98*2 

82*60 

77 -o 

93*8 

62-0 

, — 


, ' 

97 -o 

98*2/ 

97*9 

82*5 

77-0 

0*30 

0*0 

- — 

— 

r 

. o*io 

b*o 

0*3 

0*10 t 

o-oo 1 


Table VII.— Analyses of Carbon Monoxide Mixed with Air . 
(Prepared by the action of concentrated sulphuric acid on oxalic acid). 


Volume of sample taken (cc.) .. .. .. .. .. .. .. .. 

Oxygen added (cc.) . •• .. .. *. .. .. .. .. .. . . .. 

, Total volume (cc.) . . .. .. .. 7- .. .. 

Volume after burning (cc.) . . 

Contraction (cc.) . . 

Volume after absorption of carbon dioxide (cc.) . . . . . . -s . . . 

Carbon dioxide (cc.) . . . . * * *. . * . . * * 

Carbon dioxide (percentage of total pressure) . . .* . . 

Molecular volume of carbon dioxide corrected from— 

Table IV. > .. .. .. 

Theoretical equation (two times contraction minus carbon dioxide) 
.Corrected equation (correction times contraction minus correction 
, times carbon, dioxide) . . .. . . . .. .. .. .. 

Carbon monoxide from uncorrected contraction (per cent) . . 

Carbon monoxide frpm uncorrccted carbon dioxide (per cent) .. . . 

^Difference (pet cent) .. .. v. ;. V V. .. : .. 

Carbon monoxide from corrected contraction (per cent) . ,. .. .. 

'Carbon monoxide from corrected carbon dioxide (per cent) . . • . • • 

Difference (per cent) .♦ .. .. .. .. 


Sample t. Sample 2. Sample 3. - Sample 4. Sample 5, 


50*95 

31*50 

52*95 

51-20 

54*25 

39*50 

77*90 

35*40 

36-15 

47*40 

90'45 

109*40 

88*35 

87-35 

101*65 

66*10 

94*40 

62*95 

62-60 

75*8o 

24*35 

15*00- 

25*40 

24-75 

26*05 

17*80 

64*40 

12*75 

13-85 

23*go 

48*30 

30*00 

50*20 

48-75 

5170 

73*i 

31*8 

79*7 

77-8 

68-4 , 

0*997 

— - 

0*996 

0*996 

o*997 

0*40 

0*00 

o-6o 

o*75 

0*40 

— 0*04 

0*00 

-0*01 

+0*15 

—.007 

95*6 

95*2 

95*9 

9^*7 

96 0 , 

94*8 

95*2 . 

94*8 

95*2 

95*3 

0*8 

0*0 

i’j . 

i*5 

07 

95* 1 

— 

95*2 

95*9 

95*5 

95*0 

— 

95*2 

95:6 

95*6- . 

0*1 

— ’ 

, 0*0 

0*3 

—0*1 


The graph was plotted from two values determined 
experimentally, the value at 20° C. and 760 mm. pressure 
and that at 20° C. and 380 mm. pressure. 

Table V. gives the molecular, volumes of ethane at o° C. 
and Various partial pressures. 

'The coefficient of expansion of ethane between o° C. and 
2o°C. hasnot beendetermined ; consequently the same mole- 
cular volume was used at 20° C M the ordinary laboratory 
temperature, as was determined by Baumd and Perrot at 
o° C. The resulting error can be disregarded without 
introducing any appreciable error in the analysis, judging 


from the case of the molecular volume of carbon dioxide 
which at 20° C. is only 0*001 different front the value 
at o° C. , , 

The values between o*o and 760 mm, pressure ate 
interpolated from the values at 0*0 mm. and 760 mm., 
which Were determined experimentally. 

From a careful search of the literature, the authors were 
unable to find any determination of the density of propane, 
but they have information at hand that shows beyond 
doubt that, at o° C. and 760 mm. pressure, propane is by 
no means a perfect gas. 
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Following -are some equations that hold only when the 
partial pressure of the combustible gas and that of the 
carbon dioxide (at o° and 760 mm.) produced by the com- 
bustion are 95 to iqoper cent of the total pressure. If the 
partial 'pressures differ from these, different molecular 
volumes/ depending upon the partial pressures, are used* 

Theoretical and Corrected Equations for Combustion of 
; . certain Cases, 

CH 4 , Theoretical Equation : CH 4 + a 0 2 » CQ 2 + 2H2O. 
CH4, . Corrected Equation : 0‘99gCH 4 +2*ooo0 2 — 
0*99^00* f 2H2O. 0*999 volumes +a;opo volumes 
0*994 volumes ** 2*005 volumes ^contraction. 

_ 0*498 contraction »CH 4 roc^CO*- CH 4 

C Theoretical Equation: C2H6 f3'502= 2C0a+3H 2 0. 
G2H& Corrected Equation ; oggoCiHs -^3*302 « 

, i*g 88 C 0 2 +3H2O. 0*990 volumes +3 *5 volumes 

— 1*968 volumes —2*502 volumes «- con traction. 

. 0*396 contraction- CaHe v o? 497 CQa-C*% ' 
t CO, , Theoretical Equation, 2 CO +0 3 - 2 CO 2 . , V ' / 

CO, Corrected Equation : p-oooCO + roooOa— x^88COj. 

; 2000 volumes +i*ooo volumes- 1*988 volumes — 

, , 1*012 volumes - contraction. : - ■; ‘ -V 

1*976 contraction— CO i*oo 6 C 0 2 «CO ' 

C3H8, Theoretical Equation : C3H8 +5 0 2 *= 3C0 2 + 4H2Q. 

' C^Hg, Corrected Equation: The observed density of 
propane, as far as the authors were able to determine, has 
: never been published. , *:* 

C 2 H 4 , T hcoreiical Equation : G2H4+ 30 2 - 2 C 6 i+aH 2 0 . 
C 2 H 4 , Corrected Equation : 0*98302 H 4 4 - 3 *ooo 0 2 «= 
t’988C0 2 , 0 983 volumes + 3*000 volumes ~rc““ 
volumes— 1*995 volumes— contraction. , ■ . 

0*493 contraction - C 2 H 4 0*494602 - C 2 H 4 

, V2H2, Theoretical Equation ; CaH 2 + 2*56* » 2CO2 + H 2 0 . 
C 2 H 2 , Corrected Equation: o 992C 2 H 2 4- 2*sooo0 2 
‘ i *988002 +H 3 0 . o*gg2 volumes + 2-500 volumes 
-^rg88 volumes *1*504 volumes — contraction. # 
0*659 contraction— C 2 Ha: o*499C0 2 »C 2 H a 

Gds Analysis Apparatus used by the Authors. 

The apparatus used by the authors for the analysis of 
natural gas and other combustible gases is shown in 
Fig. 3. - ; *; 

It consists of a 100 cc. burette, which is graduated in 
tenths of 1 cc., But can easily be read to 0*05 cc*: Mercury 
is used as the trapping fluid. At /. is the compensating 
tube. Both the burette and the compensating tube are 
containedin a water-jacket. Atgisr a mercury manometer. 

Attached to the Kurette by means of rubber tubing is the 
train of stopcocks which are in turn connected to the 
caustic potash pipette o, the alkaline pyrogallate or phos- 
phorous pipette a, the slow combustion pipette c, and the 
alkaline pyrogallate pipbtte d, which contains a supply of 
nitrogen obtained by removing oxygen from air. The 
nitrogen is used to sweep out the capillary. tubing before 
an analysis, thereby displacing gas left in the tubing: from 
a previous analysis. Mercury is used in the slowcom- 
bu8tion pipette c. 

Correction of Analyses for Molecular Volume . 

Tables VI., VII., and VIII., containing the results of 
analyses of Pittsburgh natural gas, methane, and carbon 
monoxide, will serve to show the magnitude, of. the errors 
introduced into the calculation from the combustion data 
when no account is taken of the trne molecular volumes of 
the gases entering into the reactions. 

The values for natural gas are calculated by use of the 
formate following. The ordinary equations in which x 
represents partial methane and y partial ethane serve to 
obtain the partial pressures of the constituents closely 
enough for the authors’ purposes. Hence — 

2* +2*57 - contraction, 
x +2*oy — carbon dioxide produced. 

From which x and y are calculated, " j 


Table VIII , — Analyses of Pittsburgh Natural Gas, 

Sample- 

Item,* 3.16.13. 8,1.13. 9,15.13. 12.1.13. 

Volume of sample taken, 

cc. /\. .. .. .. 31*20 31*55 3070 31*20 

Volume after carbon di- - 

oxide absorption, cc... 31*20 31*55 3070 31*20 

Part taken, cc. .. r 31*20, 31*55 3070, 3**20 

Oxygen added, cc. .. 91*90 92*80 .: 95*20 90*15 

Total volume, cc v 123*10 124*35 I2 5 ‘Q° 121*35 

Volume after burning, cc. 58*10 58*60 62*30: 56*45 

Contraction, be. . . 65^90 6575 63 60 64*90 

Volume after carbon di- ' / . 

oxide absorption, cc. .. 2i*go '22*00 27*10, 20*45 

Carbon dioxide ... .. , 36*20 * 36*60 ' 35*20 36*00 

Methane from theoreti- , r ; . v 
cal equation/pet cent 84*4 ' 84*5 - 85*1 85*1 

Ethanb' from theoretical 

equation, per cent 15*8 15*8 14!$ ,15*2 

Total paraffins from 

theoretical- equation, ; . V .;v t 

percent .. 100*2 100*3 99 ; 9 106*3* 

Methane from corrected „ , ' , - t ; 

equation, per cent .. 83*6 837 84*3 84:3 

Ethane from corrected 

equation, per cent . 16*3 16*2 15*2 ^ 157 

Total parados from cor* 

. rected equation, per . . - 

cent'.. .. .. .. 99*9 g9*9 ,99*5 ioo*<r 

I>ifference, total paraffins; ,, . .. 

theoretical minus cor- / ^ i ; ~ 1 -> 

rec ted.. . • « • .<« 1 0*3 o*4 - 0*4 .. o'j 



Fig 1 .^Apparatus for Analysis of Combustible 
Gases. 

The partial pressure of the carbon dioxide is obtained in 
all analyses by dividing the carbon dioxide produced by 
the combustion by the volume after burning, and multi- 
plying the result by 760. 

The corrected equation* take the following form for 
these particular calculations : — 

2*003* +2*57 * contraction, 

0*997# + 2*97 « carbon dioxide produced. 

From which x and y are calculated. 


BmmaEssence. m 


It will be noticed that the molecular volumes of the 
ethane and of the carbon dioxide produced from it alone 
have been taken , as x*ooo, because the partial pressures of 
the gases are so low that no appreciable error is introduced 
into, the calculation by this procedure; However, if the 
ethane as shown by the ordinary equations were 2 5 per 
cent or higher, as is the case in many natural gases, suitable 
corrections would have to be made for the molecular 
volumes of ethane and of carbon dioxide produced by its 
combustion. 


/ THE SCIENTIFIC WEEK. 

(From Our Own Paris Correspondent). 

Banana Essence. / * , . 

Chemists who are clever in discovering in plants and 
fruits the products which give them their delicate perfume; 
haVe not yet been able to determine the- nature of the 
aroma of the banana; M. Kleber, by making a large 
branch of bananas ripen, then by instilling steam into the 
strong arobaatised' fruit, previously peeled; has just been 
able to obtain a &w drpps /of essence having the charac- 
teristic bdpuf of the banana. Acetate of amyl forms the 
, basis of the perfume. It is the Erst time that the presence 
of an ether of amylic alcohol has been remarked in a 
-natural essence. Up till now it has always been considered 
that the presence of these ethers, employed in the manu- 
facture of essences and ipf; artificial perfumes, was bad“ for 
health. Nature has just shown us that this is not the 
case. Acetate of amyl is found naturally in the banana, 
in small amount, it is true, but completely harmless. 

Microbes and the Solar Rays, ' <■ t V 

My Roux- communicates to the Academy a work of 
Mdme. Victor Henri, which opens a road for the applica- 
tions of ultra-violet rays. By exposing* in a certain way, 
to the rays of mercury lamp, it is seen that beside the 
microbes that , are killed, a certain number continue to 
exist, Which ftora the fact of irradiation, undergo a great 
change. Thus, for example, for the microbes of charbon, 
new races of microbes can be created, which instead of 
being formed of long rods are round, are completely dis- 
tinguished by their reactions, and provoke in the animal a 
malady of quite a different type to that caused by normal; 
charbon. This result brings up the hypothesis that the 
very numerous different microbes that are to be found in 
nature are merely the varieties of a small number of 
primitive types which have become transformed from the 
effects of a more or less prolonged action of the sun’s 
light and from the conditions of environment. 

A Treatment of Charbon.. . 

Dr. Roux, Director of, the Pasteur Institute, has made 
an important communication in the names- of Messrs. 
Louis and: Charles For tine an, of Nantes, concerning a 
treatment of a great malady Of charbon, by subcutaneous 
injections of sterilised cultures of piocyame bacilli,; These 
two doctors have; treated ’ about 50 patients, attacked by 
charbon, and have only had to register 5 deaths. One 
single injection generally suffices to cure bacterian charbon. 
In the rather more serious cases, two injections are 
sufficient. * f 

The Gases of the -Nebula. ** 

More than ten years ago* the astrophysicians had 
discovered In the sun a gas unknown on the earth and to 
which was given the name of helium. This rare gas was 
discovered in the atmosphere. A few years ago, the 
science of Spectroscopy discovered in the nebulas, these 
worlds in a state of formation, the rays of two gases 
. unknown on our globe ; to one of these gases was given 
the name of N thulium, and Its ray is ultra-violet. The 
other gas has not yet received a name; its ray is green. 
Three physicists of Marseilles, MM. Bourget, Charles 
Fabry, and Buisson, have succeeded in determining the 


atomic weight of Nebulium.. Nebulxum has an atomic 
weight superior to that of hydrogen and inferior to that Of 
helium. It is about 3 ; and a . remarkable fact is that 
Nebuiium finds its place in the classification of rare gases 
made by Rydberg. MM. Bourget, Fabry, and Buissoh 
have likewise succeeded in determining the temperature of 
the Nebula Gian, It is- about 15,000°. 

Green Coal. 

Prof. Labbd, Senator of the department of Orne, has 
presented a very interesting work of M. Henri Bresson 
which includes eight hydrographic maps of the Normandy 
region. By making use of unedited documents of the 
Agriculture Office, M. Bresson has drawn up the statistic - 
of all the Normandy hydroelectric forces. The green 
coal of the streams and rivers, so called in opposition to ~ 

. the white coal formed by the torrents and waterfalls of 
the mountains, can give large quantities of energy. At 
the present time, in the eight departments of Orne, Rureet 
Loir, Sarthe, Mayehne, Maine et Loir, Mariche, Calvados,, 
And Eure, there are thirty-six hydro-electric installations; r 
but the utilisation of Normandy green coal could be much 
more considerable. 

Threatened Change in the FRewjh Metrical System. 

The creation of the French Metrical System, the Use of . 
which has become almost universal, is one of the finest 
victories of which France can \boast. In the beginning.hf 
this month a Bill on- the unities of measure was brought 
before Parliament, which, if passed, would, according to 
the opinion of very many men competent on the matter, 
destroy the definitions that are the fundamental principles 
of this system; There was some fear that this law might 
be, as it were, smuggled through and voted surreptitiously, 
and that is exactly, what has happened. . On April 3rd, in 
the heat of the tumult caused by the Rochette affair, the 
Bill was brought before the Hbuse and declared. No one 
asked to speak over it in the general discussion; and when 
put to the vote >it was st ance adopted % ‘the deputies, 
not one of whom knew what it was about. But the veto 
still remains for the Senate, who will perhaps be better 
informed and rather more curious as to what they are asked - 
to vote about. J , 

Flies and Mosquitoes Dislike Cod Liver Oil; 

A former army veterinary-surgeon, M. Lang, has. been 
making some very interesting experiments in Noumea on 
files and mosquitoes; gadflies, See. t These experiments 
have proved that cod liver oil possesses a very pronounced 
toxic action on these noxious insects. When it is spread 
over the surface of stagnant water it kills the larva of 
these flies much more rapidly than schiste oil* and more-’ 
over keeps away other winged insects. The evaporation, 
of this oil is very slow, and it has besides no Caustic action 
on the skin, so that if a horse is smeared over with cod, 
liver oil, in a few minutes it is freed from flies that torment 
it so much, especially when it is afflicted With wounds and 
sores, the cure of which is often thus favoured and hastened. 
But, unfortunately, besides the penetrating and particu- 
larly disagreeable odour of cod liver oil, its expense will 
necessarily limit the employment of this new process. 

... : Two Interesting Scientific Congresses. 

Two interesting scientific Congresses are being held this 
week in Paris. One is the 5th Congress of Physiopatby, 
which is being held in the Faculty of - Medicine, and pre- 
sided over by Prof. Maurel, of Toulouse. The Subject that 
is to be especially studied at this Congress is the action of 
physical agents in gout, in ankylosis, and in lupus; The 
other Congress is - to be held at the Sorbonne, and is the 
fifty-second Congress of the_Soeidtfes Savantea of Paris, 
and is to be held under the auspices'of the Minister of 
Public Instruction, M. Bienveou-Martin. In the South 
of France, on the Azur Coast at Cannes, is also to be held 
this week the Congress of. the International Association of 
Thalassopathy. 
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PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Annual General Meeting , March. 26, 1914. 

Prof. W. H. Perkin, LL.D., F.R.S., President, 
in the Chair. 

Dr. M. O. Forster drew attention to an article signed by 
Prof. H. E. Armstrong, appearing in the Chemical World 
for March, 1914, and asked the President the following 
question : — 

* r What action have the Council taken or do they pro- 
- pose taking to defend one of their salaried officials from an 
imputation of inefficiency ottered in a public journal by 
a Vice* President who has filled the office of President ? ” 

The President, in reply, stated that the matter had 
<rec*ive 4 the earnest attention of the Council, who had 
passed the following resolution : — 

: u That theCouncil of the Chemical Society emphati- 
cally repudiates the uncalled-for remarks made by Prof. 
Armstrong in an article in, the March, xgi4, number of 
; the Chemical World which appear to imply literary 
incompetence on the part of the Editor of the Society’s | 
Publications, and offers to Dr. Cain an expression of its 
continued confidence In End appreciation of his work as 
Editor**; " ' ' ' - 

and that a copy of this resolution has been sent to Prof* 
H. E. Armstrong, Dr. C. <?ain, and also to the Editor 
of the Chemical World, asking him to insert the resolution 
in a prominent position in the next number of that journal. 

Dr. G. D. Lander and Dr. F, L. Pymah were appointed 
Scrutators, and the ballot was opened for the election, of 
Officers and Council for the ensuing year; '* 

The Report of theCouncil on the progress of the Society 
during the past year was presented, and the Treasurer 
made a statement as to the Income and expenditure. The 
adoption of the Report of Council, together with, the 
Balance Sheet and Statement of Accounts for the year 
ended December 31, igi3, was proposed by Dr. N. V, 
Sidgwick. seconded by Dr. R. H, Pickard, and carried 
unanimously. 

A vote of thanks to the Auditors was proposed by the 
Treasurer and acknowledged by Dr. S. Rideal. 

Report of Council , 1913—1914. 

The Council are gratified to be able to report that the 
membership of the Society has continued to expand during 
the past year. On December 31, igi2, the number of 
Fellows was 315S., During 1913; 164 Fellows were 
elected, and 2 have been reinstated, making a gross total of 
3324. The Society has lost 26 Fallows by death, 40 
Fellows have resigned, the elections of 7 Fellows and 
x reinstatement have become void, and 49 Fellows have 
been removed for nonpayment of annual subscriptions. 

The total number of Fellows therefore on December 31, 

, 1913, Was 3201, showing an increase of 43 over that of the 
preceding year. On comparing these figures with those 
given in, the previous Report of Council, it will be noticed 
Siat the number of elections in 1913 has dropped to the 
average for the previous six years. The, resignations 
received in 1913 are less by 12 than in the previous year, 
whilst the number of Fellows removed for non-payment of 
r annual subscriptions still continues very high, notwith- 
standing the latitude allowed by the Council. 

The names of the deceased Fellows, with date of 
election,’ are Gustavus Anthony Abrines (1890) ; 
Matthew Algernon Adams (1877) ; Edward Louis Barret 
(1869) ; J. Carter Bell (18651 ; William Popplewell Bloxam 
(2883); Angelo Cantin (1900); Arthur Crosier Claudet 
ugoai; Tom Crossman (1895!; James Tudor Cundall 
1 1887) ; Joseph Davidson (1876} ; Leopold Mandeviile 
Deans . (1886)4 Frank Standish Findon (1905) ; Leonard 


Clifford Green (1908); Sir Walter Noel Hartley (1866) ; 
John Heron (1876) ; John Hunter (1883) * Julius Lewko- 
witsch (1888) ; Hugh Marshall (1890) ; George Mattbey 
{1870) ; Isaac Patchett (1870) ; Thomas Ebenezer Pye . 
(1906) i Mathura Goolab Roy (1900) ; Christer Peter 
Sandberg {1870) ; Walter Shelley Spencer (1887) ; William 
Tate (i8go) ; Arthur Wallace (1912). 

The number of Honorary and Foreign Members at the 
end of 1912 was 33. During 1913, Prof. D. P. Konovoloff 
and Prof. Alfred Werner were elected ; the total number 
of Honorary and Foreign Members at the present time 
therefore is 35. 

In accordance with the announcement made in the 
Annual Report presented in March of last year, the fol- 
lowing Report deals with the work of the Society during 
the period between that date and the preseht . Annual 
General Meeting. 

The Council offers its hearty congratulations to Prof. 
George Downing Liveing (elected November £1, ,1853) 
who has completed over sixty years! of Fellowship, and to 
the following, who have reached their Jubilee Mr. 
William Spiller, elected January 15, 1863 ; John Whitfield, 
elected November 5, 1863 ; Prof. John Wrightson, elected 
February 4, 1864 ; Mr. Henry Bassett, elected February 
x8, 1864. 

During the year, 355 scientific communications were 
made to the Society ; 253 of these have been published 
already in the Transactions , and abstracts of all have 
appeared in the Proceedings . 

The volume of Transactions for 1913 contains 22g6 
pages, of which 2173 are occupied by 238 memoirs, the 
remaining 123 pages being devoted to the Obituary Notices, 
the Ladenburg and Van ’t Hoff Memorial Lectures, the 
Report of the International Committee on Atomic Weights, 
the Report of the Annual General Meeting, and the 
Presidential Address ; the volume for the preceding year 
contained 266 memoirs occupying 2431 pages. 

The yournal for 1913 contains 5978 abstracts, which 
extend to 2520 pages, whilst the abstracts for 1912 
numbered 5497, and occupied 2264 pages. 

In accordance with an announcement made at the last 
Annual General Meeting, a change baB been made in the 
arrangement of the abstracts, those of Physiological 
Chemistry and the Chemistry of Vegetable Physiology and . 
Agriculture being included in Part I. instead of in Part 1 , 1 .", 
as heretofore. This has led, to approximate equality in 
the size Of the two parts. ^ 

No. ofpp, iu 1913. No. of pp. in 1912. 
Parti, v. -‘1432’ - 1044 

Part II. (withindexes).. 1528 1614 v‘; 

The abstracts may be classified as follows : — 

PartI. 

Pages. No. of Abstracts. 

Organic Chemistry .. .. .. .. f 1824 

Physiological Chemistry . . .... 77X 

Chemistry of Vegetable Physiology 

and Agriculture .. .. .. , 442 


Part II. 


1432 


3037 


General and Physical Chemistry 
Inorganic Chemistry, . . « . . 

Mineralogical Chemistry . . . . 

Analytical Chemistry . , 

v' 

1401 

555 

159 

826 


.1088 

3941 

Total in Parts !, and IL 

.. 2520 

5978 


Following the proposal made by the Deutsche 
Physikalische Gesellschaft, the Council have decided to 
request authors to insert either their University; Labora- 
tory, or private address at the end of all papers appearing 
in the Transactions. It is hoped. that by this meaqs cbm* 
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munication . between authors 61 papers in various journals 
will be facilitated. 

paring the- past year, advantages have been offered to 
Fellows of the Society by the reduction in price of certain 
publications. Arrangements have been made by which 
Fellows can obtain Vol. I. Of the ** Literatur Register,” by 
R. Stelzner, at the reduced price of £3 xos. (original price, 
£4 43.), provided that not lees than twenty copies of the 
work be purchased by Fellows. Application for this 
volume should be addressed to the Honorary Secretaries. 
Fellows will also be able tp purchase the forthcoming 
Vol. Ill/ of the “International Tables of Physical Con- 
stants and Numerical Data at the reduced price of 29s. 3d. 
(unbound);, or £1 2s. 3d. (bound). ' 

Vol. V. of the “ Collective Index ” of the Journal and 
Proceedings of the Chemical Society (1903— 1912) has been 
issued during the year, Part I. (“Author Index”) appearing' 
in May and Pmt II. (“Subject Index”) in December; 
The price of this volume is now ^2 to Fellows and £2 10s. 
to the public. 

The Council have decided to offer the Jubilee Volume 
(giving a history of the Society from 184* to 1891),, which 
was publfshed at 6s., at the reduced price of 2s. 6a. , and 
also to dispose of t a few hound sets , of Hit Journal of the 
, Chemical Society, from 1871 to 1960 inclusive (published 
*t j£4 j xos*), at £20 for the series* • ; „ ■ 

;r The attention of Fellows is directed to the appearance 
of a French translation of Vol. IX. of the “Annual 
Reports.” Permission was granted to the Director of the 
‘ Laboratoire Municipal de Paris for the production of this 
translation; it was published by Messrs. Hermann et Fils 
in: October last at the price of fr. 7.56. 

An intimation has been received from : the Faraday 
Society that this body is prepared to consider the election 
to membership of a certain number of Fellows of the 
Chemical Society without payment of an entrance fee. 

The Transactions for 1913 contain obituary notices of 
Paul Emile Lecoq de Boisbaudran, Edward Divers, 
Humphrey Owen Jones, John William Mallet, Henry de 
Mosenthal, Benjamin Edward Reina Newlands, John 
Pattinson, Arthur Richardson, John Wade, and William * 
Ord Wootton, who died during 1912, and the Council 
desire^ to express their indebtedness to the Fellows who 
wrote these notices. 

, The Council also wish to record their thanks to those 
Fellows who contributed to Vol. X. of the “Annual 
Reports.” 

During the past year, the Society has been privileged to : 
listen to Memorial Lectures on Jacobus Henricus van’t 
Hoff, delivered by Prof. James Walker, and Albert 
Ladenburg, delivered by Prof. F. Stanley Kipping. In 
the last Report of Council it was stated that when these 
two lectures had been delivered the Council would publish 
Vol. II. oLtbe “Memorial Lectures.” This volume has 
now been issued (price 6s.) , and can he obtained from the 
publishers or from the Assistant Secretary.. 

The Council have under consideration the desir- 
ability of reissuing Vol. I. of the “Memorial Lectures” 
(now out of print). To assist them in arriving at a 
decision in the matter, a circular was issued with Pro- 
ceedings No. 423 inviting those Fellows who would be 
willing 1 to purchase Vol. I* (price, xos. 6d.) to notify the 
Assistant Secretary’. 

The Council are pleased to Announce that the Faraday 
Lecture . is to be delivered by Prof. Svante August 
Arrhenius, F.R.S., on Monday, May 25, 1914, at 6 p.m., 
in the Theatre of the Royal Institution (by the courtesy of 
the Managers). The title of the lecture is “ Electrolytic 
' Dissociation.” 

• To meet the convenience of Fellows, the Council decided 
that a list of the papers to be read at each Ordinary 
Scientific Meeting of the Society should be advertised in 
the Morning Post on the Wednesday previous to the day 
of meeting. This list of papers appears on the front page, 
at the top of the extreme right-hand column. 

The stock of apparatus and reagents for the use of 


Fellows making experiments at the meetings of the Society, 
has been replenished. A list of such apparatus aim 
reagents can be obtained from the Assistant Secretary. 

In order to afford Fellows an opportunity of meeting 
informally; the thorns of the Society were open on the 
evening of January 15, 1914, when the President and .. 
Council were present to receive the Fellows. The Council 
have decided, to provide for a similar meeting on Thursday, 
April 30, from 8 to xo p.m. 

The Anniversary Dinner of the Society was held at the 
Whitehall Rooms, Hfitel Mdtropole, on March 14, 1913, 
Professor Percy F. Frankland, the retiring President, 
occupying the Chair. An abbreviated account of the 
speeches made, together with a list of the names of the 
Fellows and their guests who were present, appears in the 
Proceedings. 

It is with very great pleasure that the Council have to 
report that a bust of the Right Honourable Sir. Henry 
Enfield Roscoe, by Mr; Alfred Drury, R.A., has been pre- 
sented to the Society by the friends and former students of 
Sir Henry Roscoe. The presentation was made before a 
distinguished company in the Rooms of the Society on 
November 20, and the bust now adorns the Library. 

' ' The. meeting . of the International Association ' of 
Chemical Societies was held in Brussels instead of, in 
London, as previously arranged, in September, the Society „ 
being represented v by Sir William Ramsay, X.C.B., 
Prof. Percy F. Frankland, and Prof. Arthur W. Crossley. 
An abbreviated report of the meeting" appears in the Pro - , 
ccedings . Thanks to the generosity of M. Ernest 
Solvay, the Association is now endowed with a sum of 
Frs. 250,000, in addition to a yearly income of Frs. 37,500 
fof twenty-eight years, and a site for offices in Brussels. 

To celebrate the centenary of the birth of Sir John 
Bennett Lawes in r8t4, and of Sir Henry Gilbert in 1817, 
it is proposed to erect a Commemoration Laboratory at 
Rothamsted. Fellows have been invited to respond to 
the appeal which is being made to raise £6000, this being 
half the total amount required for the memorial, the other 
,ha]f having been promised in the form of a grant; 

Mention was made in the last Report of Cooncil that 
the sum of £65 4s. had been subscribed by the Fellows of 
the Chemical Society towards the van't Hoff Memorial, 
tn April, 1913, the total sum of FL 5^,000 had been 
received by the Committee, and a statement with reference 
to the disposal of this fund is given in the Proceedings . 

The Council have decided to make a further contribution 
of £10 to assist the International Commission to prepare 
the fourth volume of the International Tables of Constants 
and Numerical Data. - - 

Tbe number of books borrowed from the Library during 
the year 1913 was 1730, as against 1825 the previous 
year ; of these, 546 were issued by post, as against 491 in 
the preceding year. 

The Additions to the Library comprise : 137 books, of 
which 68 were presented, 510 volumes of periodicals 
(representing 241 journals), and 86 pamphlets, as against 
135 books, 482' volumes of periodicals (representing 237 
journals), and 76 pamphlets last year. 

The question of providing for the continuous growth of 
the Library has been further considered, and a room in 
the basement has been altered to accommodate 27 rolling 
book-stacks, estimated to contain 8500 volumes, or twelve 
years' addition to the Library at its present rate of 
growth. 

From a purely financial point of view, the past year was 
not so successful as the year immediately preceding It. 

. Notwithstanding the considerable cost of the redecoration 
arid the improvements in the ventilation of the. Society’s 
Rooms, there was a balance in XQift of £ij6 is. 7d., 
whilst in 1913 there is a deficit of £237 78. 7d. on the 
year’s working. A careful examination of the statement 
of income and expenditure, however, will show that this 
need cause no alarm. From all sources, the income for 
19x3 amounts to £9235 *4«‘ as against £8x20 12s. 3d. 
m 19x2, an increase of £iti$ zs. xod.> whilst the cone- 
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spending expenditures sue £9473 is, 8d. and 
£7944 zos. 8d.* an increase of £1528 ns. The income, 
as well as the expenditure* is a record one, arid the 
amount of each has been raised by a common cause. The 
printing of Volume; V, of the Decennial Index alone has 
added £1378 to, the normal expenditure, whilst somewhat 
over £1600 has already been added to income from its; 
safe. Remembering that Part XL (Subject Index) was only 
published in December last, it may confidently be antici- 
pated that, sales of this volume in the near future may 
very considerably' reduce, if not altogether obliterate, the . 
deficit arising from this source, 

- Another exceptional expenditure which could not be 
delayed was the the provision of new iron bookcases for 
the extension of the Library in one of the basement rooms 
' mre- Cost of £t$S 13s. ' The 'extra.- cost of the, $ : mrml 
this year? was dud to, the increase of about £63 in 
Abstract's' fees, and a consequent increase erf equal 
amount in the cost of printing. The cost of the Annual 
Reports on TheProgtesS of Chemistry for 1912 exceeded 
that foie rgzx by £$i* It is' to be regretted; that the 
amounts received . as Life Compositions and Admission 
Fees were £i£i less than in 1912, when they were, 
however, considerably above the average. ’’ 

In ,the balance-sheet a sum of £168 is. zod. appears; as 
an asset, having been paid on account of the International 
Association, of ^Chemical Societies. Thistemporary ex- 
penditure is curing to the meeting . of the Association 
having been originally arranged to take place ip London, 
but it wiU shortly be repaid to the Society from the Fund 
endowed by M. Ernest Solvay to ; which reference has 
already been made; , - ,N 1 \ 

The net income of the . Research Fund from .. invest- 
ments is about £343, and to this was added £77 16s. 3d?, 
being unexpanded grants from previous years which were 
returned. From this, grants amounting in all to £368 
were made, leaving £50 to be added to, the bilance in 
hand. 

A vote of thanks to the Treasurer, Secretaries, Foreign 
Secretary, and Council for their services during the past 
year was proposed by Dr* Bernard Dyer, seconded by 
Dr. L. T. Thorne ,and acknowledged by Sir William 
Ramsay. . 

The President then delivered bis Address, entitled 
11 Tautomerism,” . A vote, of thanks to the President, 
coupled with, the request that he would allow his Address 
to he printed in the Transactions, was proposed by Prof. 
R. MelDola, seconded by Prof. W. Jackson Pope, and 
carried with acclamation, the President making 
acknowledgment. • 

The Report of the Scrutators was presented; and the 
President declared that the following had been elected as 
Officers and Council for the ensuing yeas : — 

Fnsidtni-- W. H; Perkin, Sc.D., LL.D., F.R.S. 

Vice-Presidents who have filled the office of President — 
Henry Edward Armstrong; Ph.D., LL.D., F.R.S. ; 
Alexander Crum Brown, D.Sc., LL.D., F.R.S/; Sir 
William Crookes, O.M., D.Sc., P.R.S. ; Sir James Dewar, 
M*A., LL.D., F.R.S. ; Harold Baily Dixon, M. A., Ph.D., 
F.R.S. ; Percy Faraday Frankland, Ph.D., LL.D., F.R.S. ; 
Augustus George Vernon Harcourt, M. A., D.C.L., F.R.S. ; 
Raphael Meldola, D.Sc» LL.D., F.R.S. ; Hugo Muller, 
Ph.D., LL.D.i F.R.S. ; William Odling, M.A., M.B., 
F.R.S. ; Sir William Ramsay, K.C.B-, LL.D., F.R.S. y 
James Emerson Reynolds, Sc.D._, M.D., F.R S.;tbe Rt. 
Hon. Sir Henry Enfield Roscoe, LL.D., F,R«S. : ;; Sir 
Edward Thorpe, C.B., LL.D.,' F.R.S. ; Sir William 
Augustus Tilden, D.Sc., F.R.S. . 

Vice-Presiden ts — Herbert Brereton Baker, M. A., D.Sc., 
F.R.S,; Peter Phillips Bedson M.A., D.Sc. ; Horace 
Tabberer Brown, LL.D., F.R.S- ; Charles Thomas 
Heycock, M.A., F.R.S.; Edmund James Mills, D.Sc,, 
LL.D., F.R.S. f Gilbert Thomas Morgan, D.Sc. 

Alexander Scott, M.A., D.Sc., F.R.S, 


Secretaries — Samuel Smiles, D.Sc. ; James Charles 
Philip, M.A., D.Sc., Ph.D. 

Foreign Secretary— Arthur William Crossley, D.Sc., 
Ph.D., F.R.S, Y , 

. Ordinary Members of Council — George Barger, M.A., 
D.Sc. ; the Rt; Hon. the Earl of Berkeley, F.R.S,; Edward 
John Beyan ; Adrian John Brown, M.Sc., F.R.S. ; Harold 
Govett Colman, D.Sc.; Ph.D ; Arthur Harden, D.Sc., 
Ph.D., F.R.S. ; Thomas Martin Lowry, D.Sc. ; Kennedy 
Joseph PrevitS Orton, M.A., Ph.D. ; Robert Henry Aders 
Primmer, D.Sc. ; , Edward John Russell, D.Sc. ; George 
Senter, D.Sc. ; John Millar Thomson, LL.D., F.R.S.. 

; - PHYSICAL SOCIETY. ; Y'. . ; ; " ' 

. Ordinary Meeting t March 27, 19:14,; r - 

Prof. Sir J. J. Thomson, FJLS;, President, in 

, s ’> 1 ' - . the Chair* > '■ 

A paper on f * A Nept Type, of Thermogatomomeier ” was 

je#d by Mr* F. W, Jordan* - , 

The puff of air from an orifice in an ait chamber when 
tbeair-withinia suddenly heated is utilised in this instru- 
ment to deflect a small suspended vane. , The current to 
be measured is made or broken through a heater of small 
thermal capacity in the air chamber and the outrush or 
inrush of air through the.orifice delivers an impulse to the 
vane- The disturbing effects of extraneous hbat and 
pulsations of external pressure are eliminated by a com- 
pensation method* In one instrument of this type* the 
sensibility was 4 mm, per microwatt and the extremity of 
the throw of the vane was attained in two seconds* ** „ 

’ , Discussion*. . : , 

Dr. W. H. Eccles said a good deal of work had been 
done with convection galvanometers, but Mr. Jordan was 
the first to- measure the pulses produced by suddenly 
heated filaments. About nine years ago he had made 
Some small instruments consisting of a fine filament con- 
nected to heavier leads and mounted in a small glass tube 
suitable for insertion in the ear. If an interrupted current 
passed through the filament the observer could hear every 
pulse produced. The instruments varied in sensitiveness* 
One which had a platinum filament of iz ohms resistance 
could detect 0*0025 ampere, while another, with a 
platinised quartz filament of 900 ohms, could detect 
0*00003 ampere. ,* ‘ - - " ? 

Mr. W. Duddell thought the instrument was very 
ingenious. He asked if the sensitiveness could be 
increased to measure quantities of energy of the order of a 
microwatt. 

Mr. Jordan, in reply, stated that the fibre was already 
extremely fine as the inertia was small. He thought tfcie 
vane could be reduced considerably and the sensitiveness 
thereby increased without a serious increase in the time of 
swing. ; 

A paper describing w An Instrument for Recording 
Pressure Variations due to Explosions in Tubes ” was read 
by Mr. J. D. Morgan. 

The object of this paper is to describe a mechanical 
oscillograph for recording the pressure variations which 
accompany a gas or other explosion in an open tube. 

A light steel vane of rectangular form is employed and 
this is mounted parallel to .the explosion tube in a cell pre- 
senting a lateral opening to the tube interior. Along three 
edges the vane is free, and along the fourth edge it is 
attached to a torsion. wire* The vane is made to fit the 
cell as closely as possible around its edges without 
touching the sides of the cell. . The diagram is produced 
by a style on a smoked paper atrip wrapped around a 
dock- driven drum, and on the same strip is described a 
time curve by an electrically-driven tuning fork of knowp 
frequency. - . , 
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To make the /instrument dead beat a dash-pot is 
mounted on the front of the vane cell and attached to the 
Style. , ■ J /: '-V 

" L' ' ’’ * Discussion* 

The. Chairman' asked it the author thought all the 
phenomena shown in some of his curves were features of 
the original explosion, or if some of them were due to 
reflected disturbances from, the walls and ends of the 
tube. * * 

Mr. R. Appleyard said the different types of curve 
shown by the author seemed analogous to the oscillatory 
and aperiodic types 'of electric discharge. He asked u 
the author had tried damping with a magnet and copper 
platen \ 

Dr. W. Watson expressed his interest in the instru- 
ment. He mentioned with reference to? the statement 
that a diaphragm cannot be made to give a uniform scale, 
that with si corrugated diaphragm a quite uniform scale of 
displacement against pressure could be obtained. He 
believed the author found it advantageous to have Con- 
siderable inertia in the moving system, and he thought 
the inertia would play an even moreimportantrOle in 
defining the extent of the vane’s motion under the in- 
fluence of a sudden expansion than the, torsional control. 
He thought that the Effect on the resultant curves of 
varying the inertia opght to; be investigated. He sup- 
posed that in the pnrves shown the disturbance was 
Compounded of what he might ball the organ-pipe effect, 
and another effect due to the time taken by the combustion 
wave to pass adorig the tube. ' \ . 

The Author, in reply, said he had considered electro- 
magnetic damping, but- rejected it on account of relative 
cost.- There were, however, grave objections to the use of 
the dashpot, which undoubtedly modified the shape oft he 
curves. There was ho doubt v that the resultant dis- 
turbances were compounded of a, pressure wave along the 
tube and a surging of the gas as a whole. It was difficult 
\ to separate the effects. In “ most cases— probably in all— 
the . flame seemed to last as long as the needle was 
■vibrating.,-' 1 ' - 4 ” " . 

A paper entitled M The Direct Measurement of the 
Napierian Base™ was read by Mr. R. Appleyard. 

The author described a simple apparatus intended to 
convey to students an idea of the way in which the base e 
of. the Napierian logarithms enters^ into physical problem? 
in a specific case of wide application. A small length of 
chain is allowed to hang from a loop of thread, and the 
remaining part of the chain is then pulled aside until the 
thread is at 45° to the vertical. The curved portion 
becomes a true catenary when the angle between the 
vertical and curved portions of chain at the attachment of 
the loop is go 0 . To ensure that this condition is reached, 
the circle of curvature of the catenary at that point is 
drawnT and this Is found to have a radius equal to the 
vertical portion/ To these circumstances, if the vertical 
length is taken as unity, and if: its, lower end is taken as 
origin, it is shown that e is the sum of the^ -ordinate at x «i, 
and the length of curved chain between the point where 
that y ordinate cutsthe curve and the top of the vertical 
portion. The application of this result to a simple* 
representation of the relationship and meaning of hyper- 
bolic functions was also shown, arid it was urged that such 
functions should be studied, from consideration of. the; 
catenary father than ftom the hyperbola. * 

Discussion. 

The Chairman supposed the object of . the paper was to 
familiarise students with the properties of the catenary 
rather than the' determination of e\ as this was ao easily 
obtained from the formula. T J 

Dr, W, H. Bcax.Es drew attention" to a- method of 
measuring e from the properties of the catenary, which die 
tale Prof, Minchin used to;set as a practical problem m 
the London U niversity exanunatiods, ‘ r " " ' v 


Chemistry and its Borderland, By AtPREO W. Stewart, 

D.Sc. London, New York/ Bombay, and Calcutta : 

Longmans, Green, and Co. 1914. 

This hook gives a very interesting account of some recent 
developments of chemistry, such as can readily be followed 
by the general reader who is not altogether ignorant of 
the elements of the science. The relations of chemistry, 
firstly to the other sciences and then to the. industries, are 
treated in the first chapters, and then recent iulyahcee in 
some special branches which have developed more or less 
independently are admirably summarised. Thus a chapter 
is devoted to immuriQ-chemistry and another to spectro- 
scopic work. Radio-activity ana the nature and the trans- 
mutation of the elements are considered at spme length, 
and the last chapters are. given to the discussion of squje 
chemical problems of the present and the future to 
the methods and Organisation of chemical research. ; These 
later chapters contain some excellent suggestions for 
schemes for training research chemists, and throughput 
the 'book great stress is laid upon the practical and com- 
mercial value of pure research. The author writes in a 
style which is neither too technical nor too elementary, 
and; he is particularly happy in bis choice of illustrations 
and analogies to explain some, rather difficult conceptions. 

The Co-operation of Science- and Industry , By S. Roy 

Illingworth, A.R^C.Sc., A.I.C., B:Sc,{Lond«). 

London: Charles Griffin and Co M Ltd. 1914. 

This little book, for which Sir Boverton Redwood has 
provided a fore-word, has been written for business men, 
with the special aim of pointing out to them the help from 
a genuine commercial point of view which science can 
give the Industries. There is certainly need for bringing 
before the commercial world and the general public the 
advantages of the co-operation of science and industry, 
and the author writes clearly and convincingly on the sub- 
ject. He discusses at some length the" problem of the 
training of scientific and business men, and gives an out- 
line of the excellent scheme of education which has been 
adopted in Austria. In concluding he shows how the in- 
creasing keenness of competition in evety branch of com- 
merce must be met by increased efficiency of business 
men, and points out how essential it is to the welfare of 
the nation that industry ruid science should work together 
hand in hand. 


CHEMICAL NOTICES FROM FOREIGN 
. .. SOURCES. . 

Comptes RendttsHebdomadaires des Stances de VAcadSmU 
, des Sciences. Vol.clviii., No. 9, March it 1914. 
Polymorphism of Camphor.-— Pied Wallerant. — 
When camphor is allowed to crystallise after fusion it is 
found to be at least quadrimorphic. It is first seen to form 
cubic crystals, which, are transformed as the temperature 
decreases into rhombohedric Crystals, the temperature of 
transformation being 97 0 . The ternary crystals are not 
identical with those obtained by the crystallisation of an 
alcoholic solution. If one of these large crystals is ob- 
served it Is noticed that small crystals strongly resembling 
the primitive crystals form on. its edges. The Tate 0 1 
transformation is very small and increases as the tem- 
perature is raised. The' new crystals ate the stable form, 
for the inverse transformation never takes j&fme. * The 
rhombohedric crystals when cooled to —air are trans- 
formed into new rhombohedric crystals, \ 

Ether-oxides of. Carvacrol — Paul Sabatier and A. 
Mailhe.— When a mixture of Vapours of carvacrol and 
methanol are passed over oxide of thotium at 400—450°, 
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Simple and Complex Rotatory Dispersion . 


THE CHEMICAL NEWS. 

Vol. CIX., No. 2840. 


NOTE ON THE DETECTION AND ESTIMATION 
OF HYDROXYLAMINE. 

' By HAROLD SCHROEDER* 

Angela (Gazxetta, 1893, xxtii., [2], 102) describes a test 
for hydroxylamine, employing, caustic soda and sodium 
nitro-prusside. . . ‘ 

The author found that the somewhat meagre manipula- 
tive details given in the above paper were not sufficiently 
precise to make the test of value in case of a negative 
result. 

It was found as the result of experiment that, by slight 
modifications in the manipulation, Angeli’s test could be 
rendered rapid .and 'reliable* and Qoujd, moreover, be 
successfully applied Quantitative estimations. 

,Thb test liquid, is carefully neutralised, using hydrochloric 
acid and caustic soda. Two cc, of the liquid are then 
measured into a , 5 In; by { in. test-tube, 1 ragxm. of - solid 
. sodium nitro-prusside added, and the whole made alkaline 
with 1 icc. of N/io caustic soda. The; tube is then shaken 
and rapidly brought up to ioo Q C. in a water-bath. 

It is . advisable to keep fairly close to the above 
proportions^ , ^ ; ; / ' 

In the presence of hydroxylamine at a concentration of 
o*oi per Cent a characteristic magenta colour develops, as 
stated by Angeli. 1 

; The magenta colour lends itself over . to colorimetry, and 
it is easily possible to estimate small amounts of hydroxyl 
amme r by comparing the colour of the test liquid diluted to 
50 cc?. in a.NessIer glass with the colour due to a known 
amount of hydroxylamine. 

The colour can also be matched by a mixture of rasthyl- 
orange and phenolpthalein, and a set of standards made 
once for all. The method has been used by Mum ford 
(Prac. Chew* Sw., 1914)* . 

Frankland Laboratory, University of Manchester; 



SIMPLE AND COMPLEX ROTATORY 
DISPERSION.* 

, By T. MARTIN LOWRY and T. W. DICKSOti,. 

' V'; , 1 {Concluded from p. 189). 


C.AnoWalous Rotatory Dispersion in Ethyl Tartrate* 
The following data are taken from an t early series of 
observations on ethyl tartrate, but have not been pub* 

' fished previously. The rotations shown ate the .actual 
readings for a Cdm Column of the tartrate at 20° C. A 
much more detailed examination of the form of the 
dispersion curves for this* ester is in progress, but the 
figures now put forward are, sufficiency exact to show that 
.these more complex curves can be represented by a Drude 
formula containing two terms of , opposite sign. The 
photographic data are taken from some of the earliest 
observations 'made by this method and have no claim to. 
be exact ; but they have the merit of showing that, as the 
limit of the visible spectrum is approached, the rotation 
changes in sign and the ester becomes strongly lsevo- 
rotatory (the lsevo-rotafcion has been traced since as far as 
—83°) ; moreover, the curve, as thus greatly extended,, 
..adheres closely to the course marked out for it by measure- 

* A Contribution to a General Discussion on* 4 > Optical Rotatory 
' Power/’ held before the FaTaday Society, March 37, 1914 


ments made in the region in which visual observations can 
be taken. 

Table 1 ,^ Anomalous Rotatory Dispersion in Ethyl 
Tartrate. 

g m 13878 _ 103-05 

**-0*026 A*-o*o6i 


Observed. Calculated. Calc.-Oba, 
Cdred .. 6708 50*06® 50*26° 4-0*20 

Zmed .. 6364 51*03 5078 -0*25, 

Na yellow 5893 53*32 53*32 ± 

Cu yellow 5782 ,, 53' 60 53' 6 3. *4*0*03 

Hg, yellow 5780 53*69 53*63 -0*06 

Cu yellow 5700 53*58 53*74 +0*16 

Hg green 5461. 53*42 . 53*36 -0*06 

Cu green 5219 51*49 51*41 * -0*08 

Cu green 5154 50*62 50*50 , —0*12 

Cu green 5105 49*53 . 49*72 4-o*xg 

Cd grfeen 5086 , 49*44 ' 49-35 -0*09 

Cd bluet. 4678 .35*64 35*69 4-0*05 

' Hg violet ,4359 io*7g 10*76 -0*03 

Photographic observations : — w 

4737 40 39 -1 

4443 . 20 *9 * 

4250 o -3 —3 - ' 

4133 ,-"-20 — 22 —2 

4034 -4O —42 —ft 


I It should be noticed that the formula given above can 
be interpreted in a variety of . ways. The two free periods 
are both beyond the limits of observation, and the anomaly 
is therefore not due to Cotton’s phenomenon. But the 
form which the equation takes might be due to two 
vibrations of unequal period and opposite .activity, as 
suggested by R. W. Wood; to the superposition of two 
“partial-rotations,” afe investigated by Tschugaeffin the 
case of menthyl camphor-i(3-sulphonate ; or to the actual 
presence of two distinct substances, as in the mixtures of 
turpentine and camphor, which wero shown by Biot to give 
rise to anomalous rotatory dispersion. 

D. Dynamic Isomerism as a Cause ofAnomalous - 
Rotatory Dispersion. 

Whilst there is no reason to doubt that anomalous 
rotatory dispersion (especially in compounds containing 
several asymmetric carbon atoms) may be due to the 
superposition of partial rotations of opposite sign, there is 
good reason to think that this phenomenon is more com- 
monly produced by the presence of two or more different 
compounds in a liquid which nominally contains only one 
optically-active constituent. This view was expressed by 
Arndtsen ih 1858, as a means of - interpreting his own 
observations on the anomalous rotatory dispersion in, 
tartaric 'acid. After quoting Biot’s experiments on the 
anomalous rotatory, dispersion in mixtures of turpentine 
and camphor, -he writes:— 

“ One then might regard tartaric acrd as a mixture of 
two substances differing only as regards their optical 
properties, of which one had a negative rotatory power, 
the other a positive .rotatory power, these rotations 
varying in different proportions with the refrangibility of 
the light” {Ann. Chim . Phys. t 1858, liv., 421). 

Two modifications of a substance, differing in their 
optical properties but identical in chemical behaviour, may 
be produced— 

(L\ By association with the solvent ; 

(il.) By polymerisation of the solute *, or 
(iii.) By isomeric change. 

Iri order that the chemical properties of the two modifica- 
tions may be the same, it is necessary that these changes 
should be reversible ; if this condition is not fulfilled, the 
two modifications could indeed be separated by ordinary 
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methods of fractionation , and the liquid would differ in no 
essential point from Biot’s artificial mixtures of dextro- 
and l»Vo-rotatory compounds. 

The w a y in which a homogeneous solid may give rise 
to a mixture on fusion or dissolution may be illustrated 
most readily in the case of the reversible isomeric changes, 
whicih have been very folty studied under the name of 
dynamic isomerism . It has been shown, for instance, 
that nitra-camphor changes over in solution (to the extent 
of about one-sixth) into an acidic isomeride, of opposite 
rotatory power and probably of unequal dispersive power, 
thus giving rise to just the right conditions for anomalous 
rotatory dispersion. The -anomaly would here be due to 
a chemical change 4 belonging to ' type (iii,), reversible 
isomeric change. All the phenomena would be the same 
If one of the modifications existed, e.g., ina brmolecalar 
form as CJC10H15NO3I3, but the anomaly would then be 
attributed 16 (ii. ) reversibli polymeric change. Jt (The acidic I 
form of mtrocamphor might be expected to polymerise in 

Further, One of the medications might comoine with the 
solvent (there is good reason for thinking that normal 
nurocamphor forms unstable compounds when dissolved 
in benzene and its homologues) ; in this easetbe phe- 
nomena < would be precisely similar, but the anomaly 
might be ; Classified . as due to a change of type (i.) 
association with the solvent. . . : 

In the case of mtrocamphor, isomeric change in splttr 
tion is sufficiently slow to give rise to the phenomenon of; 
mntarotation, and it was by observations of this kind that 
this change was first detected; But it is to be expected 
that anomalous rotatory. dispersion may reveal many 
reversible changes which reach a condition of equilibrmm 
; too quickly to be detected or studied by dynamic methods. 

In the discussion on Pickard and Kenyon’s paper {Proc. 
r Chen. Sot., Nov. 20, 1913), it was suggested by One of 
ns (T. M. 1 /.) that a change of type such as that involved 
in the conversion of tervalent into pentavalerit nitrogen- 



might be demonstrated by observations of anomalous 
rotatory dispersion in an bptically-active nitro-compoiind, 
even if too elusive to be detected by any other method* 
So also 'an elusive polymerisation may . reveal Itself by 
producing anomalous rotatory dispersion in an active 
liquid, just as the polymerisation of nitrogen dioxide 
2NO2^=£=N a 0 4 manifests itself in the varying colour of 
the gas or liquid, although the changes are too rapid to 
admit of the separation of the two components by ordinary 
methods. 

In theBpecial case of the tartrates, Armstrong and Walker 
(Proc. Roy. $oc< t 1913, A. ixxxviii., p. 399) have suggested 
tour formulae for the isodynamic forms of the acid. In 
the tartaric esters, two of these modifications might 
appear as dynamic isomerides— 




CH(OH)iCQ*OR 

:H(OH).CO.OR 


- cH(oa).c;oR)«o 

11. i ' II ; 

CH(0H).C(0R)«0 


but the third would probably decompose into an alcohol 
and an acid-ester, whilst the fourth would be a stable 
isomeride, not readily convertible into the other forms— 


CH(OH).C<2£ CH(OH).C(ORW 

III. I - I OH - iv. I >0, 

CH 0 CH(OH.CO>-/ 

COOR 


As a matter of fact, ethyl tartrate appears to be a com- 
monplace mixture which can be fractionated by ordinary 
methods into portions which differ widely in their rotatory 
power for violet light ; it may therefore contain the fixed 


ester IV. in addition to various labile forms of the ester-I. 
But methyl tartrate, which is a well-defined crystalline 
compound and resists fractionation, also shows anomalous 
dispersion; this cannot be attributed to ordinary static 
isomerism, but may be due to a dynamic isomerism of one 
of the more elusive types, in which the change of structure 
is too rapid to manifest itself by mutarotation in the freshly - 
prepared solutions. Some Such labile isomerism, involving 
little .more than a rearrangement pf residual affinities, 
must also be postulated to account for the anomalous 
rotatory dispersion in the. simple esters described by 
Pickard and Kenyon. Even more emphatically are the 
coarser types of isomerism ruled out in the case of 
naphthylmethylcarbinol, C* 0 H$r. CH (OH) .CHj, the 
anomalous dispersion in which (if not due to polymerisa- 
tion) may perhaps depend On the concrete existencejOf two 
or more of the many varieties of the aromatic nucleus 
postulated by organic cbe&isU during- the past fifty years. 

E. Simple and Complex Rotatory Bispersioni ^ ; ' 

In the preceding pages it has been shown that every 
case of rotatory dispersion that has been investigated can 
be represented by means of Drude’s equation. Instead of 
making a distinction . between “ normal ” and ** anomalous 
dispersion,** if would be more satisfactory at the present 
time to distinguish in the first place between simple 
rotatory dispersion , which can be expressed by the 
equation— , 


' ; ■' 4 . * - ; . 

and complex rotatory dispersion 4 which must be expressed 
by an equation containing two or more terms, thus : — 

1 - ■' « e= 4. - - x 1 

A* + Aj + ? * * . 

A complex rotatory dispSrsiohmay becortos “ anomalous, ** 
as R. W. Wood has pointed out, whenever the range of 
observations covers the region between two absorption 
bands. This statement includes the anomalous dispersion 
of Cotton’s phenomenon, where the Anomaly is observed 
in the region between an accessible band and an inaccessible 
band in the remote ultra-violet; - _ , 

A second form of anomalous dispersion may be pro- 1 
duced by two bands on the ultra-violet side of the region 
under observation, provided that these are associated with 
rotations of opposite sign. This anomaly is only to be 
looked for in the case of optical “rotations, since negative 
magnetic rotations . ate confined to a small range of 
metallic compounds and have never been detected in 
optically-active organic compounds. 


GENERA^ CHARACTERISTICS OF PAPERS 
PRODUCED FROM HEDYCHIUM CORONARIUM. 
By CLAYTON BEADLE and HENRY P, STEVENS. 


So much practical work has been done in producing papers 
of different kinds and qualities "from this fibre, in many 
cases on commercial scales m paper mills, and as this 
fibre has received so much Attention at the hands of the 
paper trade, we think the time has now arrived to refer to 
these productions somewhat in detail. 

The first papers which we produced experimentally were 
more or less of the Kraft or strong wrapping paper descrip- 
tion. As soon as we discovered the cause of the self-sizing 
we produced papers from parchments to blotting paper. 
When some papers had been produced on quite a labora- 
tory scale they were reproduced on a small machine as 
waterleaf, rosin-sized, and some even sized with, gelatin. 
It was soon discovered that the addition ‘of rosin size and 
glum by way of sizing ;had no beneficial effect, in fact 
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alum had a harmful effect. Tbe only beneficial effect 
could be got in extreme cases, where the whole of the 
glutinous master had been removed from the fibre by 
washing and a sizing result obtained by the addition of- 
tosin and alum. Even here the benefit was^doubfcful. We 
soon realised that the proper Way of procedure Would be 
to leave all the constituents in, that is if strong sizing and 
strong paper is required. If softer and more opaque 
paper is required the addition of some clay will bring 
about the desired result. 

When, however, we resorted to bleaching we made a range 
of white papers, some of them suitable for fine cigarette 
papers, others of a softer nature suitable for fine printing, 
others With excellent bibulous qualities suitable, tor 
Waitings. Their general appearance is that pf good 
cotton paper. It is not, however, in the direction of bleach 
fibre that we consider the fibre has its chief value, as we 
subsequently discovered that there were easier modes of 
‘ dealing with the fibre. t 

We ran off some paper on the ma;chine, a portion of 
which was unbleached, a portion half bleached, and a 
portion fully bleached. Some of it was unwashed. Por- 
tions were, washed/' run off in the form of waterleaf. To. 
other portions rosin. size arid alum were added. For the 
/most partthfr physical qualities of these' papers have been 
described. , We produced anywhere from thick substances 
down to thin silky tissues of 24 grins. to tbe : square metre. 
These thin tissues, as also some, thicker paper 43 grms; to 
the square metre, had a breaking strain up to 10 -ix 
kilometres in the machine direction— in fact/ they are the 
strongest papers we have so fax examined. 

On a more extensive scale we produced paper by light 
* bpiUng in 5 per cent soda with a subsequent bleaching 
with 5 per cent bleaching powder and very light beating. 
This was produced at one of the leading paper mills, some 
of it without anything added, some with rosin Size and 
alum, and the rest, after rosin sizing. Was. run through a 
gelatin bath and gelatin sized. Alt these papers were very 
excellent. The material Was only partially washed in the 
J beater, so the result of the unsized was a semi waterleaf 
effect. This paper was valued on the market at between 
£*4 and £15 a ton, and is very excellent for smalt hands, 
linings, casings, and certain forms of wrappings. A 
paper made somewhat in this way was thoroughly tested 
for Copying purposes. We found that excellent impressions 
were obtained in the ordinary way, and it has about the 
colour, substance, feel, and flexibility required for the 
manufacture of copying books. By slightly altering our 
methods, we obtained a silkier feel, such as is obtained 
with thin Japanese tissues. There is no point in gelatin 
sizing this class of paper, but it is interesting to note that 
the web can be passed through a gelatin trough, even 
when it is a very thin tissue, without giving any difficulty 
or showing any liability to breakage. 

' A furtber trial was made in one of the leading paper 
/mills with, a very light boil and\ light wish in the beater 
with foe roll up for one hour, and the second hour the roll 
was slightfy put down to brush. The paper was put over 
the paper machmei the, stuff was allowed to remain hairy 
in consequence of the fibrO- vascular bundles largely re- 
maining in an unbeaten state. This paper was pro- 
nounced equal to and in some respects better than Manila. 
It was thoroughly tested electrically and physically by a 
large firm of cable manufacturers, and pronounced to be 
suitable for the insulation of electric cables. This came 
as a surprise to us, because when made there was no 
intention , of producing a paper for this purpose. It was 
quite ah afterthought to have it tested in this way. This 
particular type of hairy Hedychium paper has taken on 
with members of the paper trade. It has a strong look and 
feel, and handles exceedingly well. It folds and stands 
the crumpling test, as well as any Manila paper, and 
has good elastic qualities. 

Hedychium can be used- practically for all kinds of 
packing papers. It has been made up for bags of dif- 
ferent descriptions. Browns of all descriptions have been 


made from the commonest to the .finest qualities. If 
possible to so manipulate the fibre as to produce a dark 
coloured brown of the ordinary old-fashioned type, or of 
any grade up to kraft and Manila, without the addition 
of anything. It comes : in for butter papers as we'll as 
for cartridge papers. , Cutlery papers, are a special line 
usually made from Manila, to which this fibre is well 
adapted. Bags for bank cashiers are frequently made 
from Manila ; Hedychium is equally adaptable. Much of 
the earlier Hedychium paper was made of the greaseproof 
description. The greaseproof tests were applied to these 
in comparison with /greaseproof papers now upon the 
market and found to stand all the necessary testa; in 
fact, it can be made to border upon vegetable parch- 
ments. It is also suitable for leather boards, millboards, 
and, mill wrappers, . 

The paper which stood the crumpling and folding test 
best Was a semitransparent all-hedychium. machine-made 
greaseproof paper ; it stood Six times crumpling and 1000 
rubbing, withstanding' pinholes ; this is /an exceedingly 
severe test. 

We have recently studied the question of coloured 
papers/ Generally speaking, the basic dyes and the 
dramine colours give good results. The following is a list 
of dyes that have been. tested with satisfactory results : — , 

Yellows *— ‘Papier Yellow, R. t G. G.i Metanil Yellow, 
Aurarome, Diamine Fast Yellow, Brilliant Yellow. 

Red,— Congo, Diamine Scarlet B,» Eglantine, Fast , 
Diamine Scarlet 4 B,, Saff ranine G. extra, Diamine Rid, 
Brilliant Bordeaux R., Brilliant Croceine M. 00 . 

Blath. — Coal Black B*, Paper Black T. 

Blue,— Diamine Sky Blue F.F„ Victoria Blue B., 
.Alizarine Cyanole, Diamine Fast F.F.B., Pure Soluble 
Blue. 

Brown.— Diamine Catecfaine 3 G., Bismarck Brown F. 
concentrated, Diamine Brown M. 

Green .—Imperial G. t, Brilliant Green Crystals extra. 

Prussian blue has given good results, and bn account 
of' the peculiar absorbent nature for mineral matter, it is 
likely that most of the pigments can be used to advantage. 
Other trials with pigments are now in progress. 

Coming now to the question of papier yam, which in 
itself is an important industry, and likely to" becomes 
more so in the near future, We have already referred 
to the suitability of Hedychium paper for the manu- 
facture of paper yarns on account of its great strength 
and elasticity. We ran off some reels of Hedychium 
paper some 42 grms. per square metre, and some 
tissue as thin as 25 grms. These papers were run 
over papbr yarn machines, and the yarn so produced tested 
in comparison with paper yarns on the machine made 
from strong Swedish grass. The result was at least equal 
to the best yarns produced from kraft. The mineral 
absorbent power of Hedychium renders it possible to 
greatly extend its use. / 

To sum up, we give an alphabetical list of papers for 
which Hedychium can be used without admixture of other 
fibres :—■*/; - ■ ’ { 

Backing papers. Bag papers of all descriptions. Box 
boards. Browns of all descriptions. Butter papers* 
w Caps.” Carpet felt papers. Cartridge papers. Casings. 
Coloured papers. Copyings, Cutlery papers. Duplex 
papers. Engine boards. Envelope papers (many 
kinds). Fly papers. Foil papers. Glazed boards. 
Greaseproof papers. Grocery papers./ Hosiery papers. 
JCraft papers. Leather boards. Manilas. Mill boards. 
Mill wrappers. Paper yam. Parchment (imitation). 
Fin and needle papers. Portmanteau boards. Printings 
(many kinds). Railway tickets. . Sampling papers. 
“Shops.” “Skips.” Tea papers., Tissues, Tobacco 
papers. Toilet papers. Tube papers. Wrappings. 

Its use, of course, can be extended by admixture with 
other materials, but the above would cover a very large 
market. 
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THE SCIENTIFIC WEEK. 

(From Our Own Paris Correspondent ). 

Cats that are not Affected by the Cold. 

In order to get rid of the multitude of rats that infested 
the freezing establishments of the town of Pittsburg* in 
Pennsylvania* the owners were obliged to procure some 
cats having a very thick white fur and coming from the 
Polar regions* for the ordinary domestic cats of the district 
were paralysed and often died owing .to the low tempera- 
ture of the rooms^ in which the perishable goods are pre- 
served. These white polar cats, like the white polar bears, 
seem to resist any degree of cold, however low, and their 
very thick whiskers make them look very formidable 
indeed they are at the same time excellent rat* catchers, 
so that the depots of Pittsburg were promptly cleared of 
' their terrible pest. . „ ' ' ^ ^ ' 

New 'Petroliferous Beds.- 
A French professor, M. Durandin, has just imagined a 
Somewhat carious method for discovering petroleum beds. 

. M. Durandin does not make any soundings nor preparatory 
prospect ions. * He only finds out the typonymyof the dif- 
ferent localities of a region;. He has thus been fortunate 
enough to discover petroleum where the names of the 
places recalled the fact that this matter had been known 
by the natives in former times. In Africa, M. Durandin, 
by the help of this method, has been able to find out 
several petroleum beds. He has proceeded in the same | 
way in Indo-China and in Upper Tonkin. In those yil- ; 
lages and districts the names of which recalled wax-oil, 
sncb as Louang-Prabang, Prof. Durandin has discovered 
petroleum. 1 * This typonyraic method has likewise been 
applied, by the gold-seekers when searching for the precious 
metal. Several localities in France, such as AuriSte, St.' 
Sulpice-Lauri&re, &c., recall by their names the fact that, 
in these regions there were formerly gold diggings or 
exploitations. 

The Bromides of the Ocean. 

Very interesting researches have just been made by M. 
Louis Chelle, Professor of the Faculty of Medicine of 
Bourdeaux, concerning sea-water bromides. The different ’ 
samples of sea-water collected by M. Chelle contain from 
three to four thousandths of the total quantity of chloride. 
But the relation of the bromide to the chloride seems to be 
a constant equal to about four-thousandths for all the seas, 
of the, globe, excepting for the Black Sea and for the 
Baltic. M. Louis Chelle has just searched out in the 
Buttetin de VInsiitut Oceanographique what is the quantity 
of bromine contained in the seas and the oceans. As is 
known, the total of the 1 marine waters of the globe occu- 
pies a volume of about X200 millions of cubic kilometres. 
These waters containing about the ten-thousandth part of 
their weight of bromides, it is easy to deduce from this 
that , the totality of oceans contains 120,006 milliards of 
, tons of this salt; ; that Is to say, 80,000 tons per head fpr 
each inhabitant of the globe. If then every human being 
used a kilogrm. of tbis salt every year it would take 80 
millions of years to use up these reserves. The density of 
melted bromide of sodium being about 3, the volume of 
this salt of the sea is represented by 40,000 milliards of 
cubic metres. If the totality of this salt were uniformly 
spread, over the surface of France (536,408 square kilo- 
metres), it would occupy a height of 73 metres. But thus 
it is easy to appreciate the enormous stock of bromide 
reserves contained by the Neptunian world. 


University of London, King’s College, Strand, 
W.C . — Advanced Lectures in Chemistry . — A course of 
two public lectures on “La Catalyse et mes Divers 
Travaux- sur la Catalyse ” will be given by Prof. Paul 
Sibatfer, of* the University of Toulouse, on Thursday, 
May 14, and Friday, May 15; 1914, at 5 p.ra. 


PROCEEDINGS QF SOCIETIES. 

<’ . , CHEMICAL SOCIETY. 

Ordinary Meetings April 2, 1914. 

Prof. W. H. Perkin, LL.D., P.R.S., President, 
in the Chair. ’ 

The President announced that the Council have ap- 
pointed the following Committees for the year 1914*— 
1915 ' 

Finance Committee — Messrs. E. G. Hooper, G. T. 
Mpody, Sir Edward Thorpe, Sir William A. Tilden, and 
the Officers. - ■ , 

House Committee — Messrs. HoraceT; Brown, R.Messel, 
J. E. Reynolds, J. M. Thomson, Sir William \A* Tilden, 

* apd the Officers. , ; \ , 

Library Committee — Messrs. B. Dyer, W. GoWland, A. 
Harden, J. T. Hewitt, C. A. Keane, : A. R. Ling, T.M. , 
Lowry, R. Meldola, E. J. Mills, J. M. Thomson (Chair- 
man), Sir William A. Tilden, J. A. Voelcker, the Editor; 
and the Officers. 

Publication Committee— Messrs. H. B. Baker, J. N. 
Collie, F. G. Donnan, B. Dyer, M. O. Forster, T. M, 
Lowry, F. B. Power, G, Senter, and the Officers. 

Research Fund Committee — Messrs. H. B. Baker, W. R. 
Bousfield, Horace T, Brown, H. B. Dixon,' J. J. Dobbie. 
F; G., Donnan, M. O. Forster, P. F. Frankland, W. J. 
Pope, W. Palmer Wynne, and the Officers. 

Messrs. S. Bate, A. H. Hay, and F. A. Pickworth were 
formally admitted Fellows 6 i the Society. 

.Certificates were read for the first time in favour of 
Messrs. Nicholas Alexander Aufilogoft, c/o The London 
and Thames Haven Oil Wharves, Ltd., Thames Haven, 
Essex : Harry Berry, The Northern College of Pharmacy, 
Burlington Street, Manchester ; Stanley Winter Collins, 
B.Sc., 1, Tideswell Road, Putney, S.W. Herbert William 
Cremer, B.Sc., Preston Lea, Faversham ; Leonard Eric 
Hinkel, B.Sc,, Bucklands,: Old Oak Road, Acton, W. ; . 
John Orron Leighton, 30, Albany Stieet, Hull; Ernest 
Ferguson Pollock, Ph.D., Kirkland, Bonhill, Dumbarton- 
shire ; Charles Edward Roberts, B.A*, B.Sc., St. JohnV 
College, Cambridge. • 

Certificates have been authorised by the Council for 
presentation to ballot under By-law ; I, (3) in favour of 
Messrs. Edward Godfrey Bryant, .BjAv, B;Sc., Grey In- 
stitute, Port Elizabeth, S.. Africa ; Alfred /Cornwell 
Harrison, Penhalonga, Rhodesia, S.^Afripa. 

Of the following papers those marked * were read 

*92. “ The Constitution of the Glycerylphosphates. The 
Synthesis of a- and 3* Glycerylphosphates By Harold 
King and Frank Lee Pyman. 

Pure salts of «- and d-glycerylpbosphoric acids have 
been prepared. For the preparation of the 3-salts, 
a dichlorohydrin was combined with phosphoryl chloride 
(compare Tutin and Hann, Trans, s 1906, Ixxxix., 1749), 
giving calcium bis - s- dickloroisopropy Iphosp hate, which on 
hydrolysis with sodium carbonate yieided sodium 3-gly- 
cerylphosphate,— 

CH 2 C 1 CH a Cl O CH a Cl 

CH-OH+POCl, -> QH-O— P— 0 -l!:H 
CH 2 C1 d:H a Cl Oca CH*C 1 '* 


CHa-OH 

-> <^H-0-P0(0Na)a 
CHa-OH 

This salt was identical with Poulenc’s crystalline sodium 
glycerylphosphate of commerce, which must consequently 
be the 3* salt, The identity of the two salts was confirmed 


Chemical News, 
May i, 1914 * 


T automerism. Desmotropy, and Dynamic Isomerism . 


209 


by the comparison of the properties of the calcium, barium, 
brucine, and quinine salts prepared from each of them. 

An attempt' to prepare the a-salts in an analogous 
manner was unsuccessful, but these salts were readily ob- 
tained by the action of a-monochlorohydrin on trisodium 
phosphate in cold aqueous solution 
HO*CH a ’CH(OH)*CH 2 Gl + (NaO),PO 

H0;CH 2 *CH(0H)'CHa’0*P0(0Na)a. 

Several salts of the a-acid were prepared and cha- 
racterised. 

The results of previous investigators were discussed. 

Discussion. 

Dr. Glimmer asked Dr. Pyman how the analyses of the 


whence for the 100 per cent acid 


Temperature. r 

25-0 
50*0 
70*0 
90*0 


Viscosity'. 
0:360 
0*235 
o*lo6 ‘ 
0*0635 
0*0425 


glycerlphosphates, which he described, had been effected. 
In his experience of the analysis of organic phosphorus 
compounds, the values obtained f or carbon, by combustion 
by both dry and wet methods, were always too low. 

*93, “ The Viscosity of Sulphuric Acid/* By Albert 
Ernest Dunstan. 

Some years ago (Dunstan and Wilson; Trawr., 1907, 
xci., 85) a series of determinations of the viscosities of 
aqueous sulphuric acid solutions at 25 0 was undertaken 
with the object of finding the 1 maximum point. Owing to 
the kihdnesa df Prof . J A; F. Joseph* it was discovered that 
a constant numerical error had been made in calculating 
the values of the viscosity coefficients; Consequently, 
the numbers given on p. 83 of the above reference should 
be multiplied by 0*2325 /-*, ;* ;? V;'V p. ‘ 4 . 

In; the meantime, several papers, have appeared bn the 
viscosity of sulphuric acid n and as the results apparently 
fall on two distinct Curves, it;- was thought desirable to 
' repeat some of the measurements, both at 25 0 and at other 
temperatures, and to ascertain which of these two sets of 
results is the more accurate. 

The figures up to date are as follows 


Viscosity. 

0*618 


Observer abd reference. 

Kremarm and Ehrlich (Monatsh., 1907, 
xxvHi.,S3i) .. v • ** «* 

Drucker and Kassel (Zeit. Phys. Ghent., 

1911, lxxvi;, 373^ .. V 

Poiseullle {Ann. Chim . Phys., 1843, t 2 l » 

vii, 50) .. .« .. 

Drucker and Kassel (/oc. c£tf.) . , . . .. 

Graham (Phil. Mag., 1862, xxiv., 238) .. 

BcrgLus ( 2 ,ett. Phys. Ohm., 1910, Ixxii., 

357) .. * 

Pound {Trans., 1911, xcix., 708) . . 

Kremann Hoc. cit.) 

Kremann (loc.c it.) •• 0*076 


0*4843 o*o 

0*3195 ix*2 

0*2694 15*0 
o*2ig3 20*6 


0*1915 

0*210 

0*172 


25*0 
30*0 

33’° 
63*5 
0*0503 76*5 


Drucker (loc. cit.) 

The , values found by Kremann and Ehrlich and by 
Pound lie well above those of Drucker, Graham, and 
Ffoiseuille* ;/ . . * , e . 

In the experiments here recorded* the strength of the 
sulphuric acid was -determined by gravimetric and volu- 
metric methods, and ;also by means of the densities of its 
dilutedaqtjebus solutions. 

The mean of eight concordant analyses was 100*3 per 
cent (calculated as H a S0 4 ), with a mean error of 0*2 per 

CC ^The method which was adopted for obtaining values of 
the viscosity of the too per cent acid consisted in inter- 
polating on a viscosity-concentration curve ranging from 
96 to zoo*3 per cent. 

The results are as follows : — 

Viscosity of— 


Tempera- 

ture. 

ioo' 3 per 
cent HjSOi. 

99*8 per 
cent HgSOj. 

98 ’2 per 
cent H3SO4. 

cent H a S04. 

13*8° 

°*37X 

0*342 

*— 


25*0 

0*239 

0*224 

0*220 

0’igo 

50*o 

0*109 

o*ro2 

0*0954 

0*0943 

70*0 

0*0632 

0*0657 

0*6598 * 


90*0 

0-0433 

0*0410 

0*0403 

6*0399 


The value thus found at 25 0 is rather less than, tha 
which was previously obtained, but it will be seen that the 
iew values agree excellently with those of Kremann. 

*94. a T automerism, Desmotropy, and Dynamic Isomerism/* 

By Thomas Martin Lowry. 

The question asked by Prof. Meidola at the close of the 
Resident’s Address to the Annual General Meeting of the 
Chemical Society suggests that a fefaort statement in refer* 
nee to the nomenclature of the subject might bo welcomed 
y some Fellows who have not had an opportunity of 
onsulting the earlier literature. 

Briefly, it may be said that all the essential facts in 
eference to the conception of equilibrium between iso - 
derides, as described so lucidly by the President in bis 
Address, are set out in ButleFow’s classical, but almost 
forgotten, paper ?< Ueber Isodibutylen M (Anncden, 1877, 
:lxxxix„ 44>* They were applied by him to explain the 
behaviour of substances such as cyanic and hydrocyanic 
acids, which yield two series of derivatives ; these were 
egarded by Butlerow as mixtures of isomerides in equt- 
ibrium, to which no definite formula could be assigned, 

* since molecules of two or more isomeric, varieties would 
always be present.” The name dynamic isomerism was 
ntroduced in 1899 (Trans., Ixxv., 235), as a, paraphrase of 
Bmlerow’s description of M a condition of equilibrium 
depending on incessarif isomeric change ” ; but the adjec- 
:ive isodynamic had already been suggested by Armstrong 
n 1889 (Watts 1 Dictionary, “Isomerism”) to describe 
I those isomerides “ which change their type with exceptional 
* facility in the^ course of chemical interchanges.” The 
9 word mstdmeric had been used in this sense in 1833 by 
°*° Berzelius to describe isomerides which were readily con- 
verted into one another, but the usefulness of the word 
was destroyed by a misguided attempt to transfer it to 
another usage. 

- The hypothesis of tautomerism was introduced by Laar 
in 1883 (Ber. f xviii., 648) to aiccount for the facts which 
bad already (as'time has shown) been explained adequately 
by Butlerow. The clearest statement of what tautomerism 
means, however, is found in a subsequent paper (Ber., 
1886, xix., 730), in which Laar sets Out the points in which 
his views differ from those of Butlerow. Laar asserts that, 
in every case of tautomerism,, the different formulae sug- 
gested by the reactions of the substance represent, M not 
isomeric, but identical bodies”; the term cannot, there- 
fore, be applied to any case of isomerism, however readily 
the' isomerides may be converted into one another. 
Further, be repudiates the chemical analogy of dissocia- 
tion, which Butlerow had suggested; and quotes instead 
the views of Maxwell and of Wiedemann on the molecular 
vibrations which, give rise to light. ^ 1 

' It is impossible to say whether tautomerism exists ; but 
it has at least been proved by the Work of Kiiorr that the 
Ltwo substances represented by the formulae— 

CH 3 *CO*CHa-COzEt and CH 3 *C(OH):CH*CO a Et 

are not tautomeric, but have a real existence as well- 
defined isomeric compounds, which only change into one 
another under definite physical and chemical conditions. 
They have, in fact, a right to be described as isomerides, 
in just the same Sense as ammonium cyariate and carb- 
amide, two fortunate compounds which have hitherto 
escaped condemnation, although equally guilty of under- 
going reversible isomeric change and of yielding two 
series of derivatives. 

The word desmotropy was introduced by Jacobson (Ber., 
1887, xx. } 1732, footnote ; 1888, xxi., 2628, footnote) in 
1887, when it had become evident that Laar’s theory 0 



aid. 


Dibenzoylglucoxylose. 
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tautomerism had broken down completely in the very 
case, to which it had been most frequently applied, namely, 
the labile isomerism which results from the contiguity of 
a double bond and an acidic hydrogen atom. Jacobson 
adopted .the view “..that the known forms of such com- 
pounds are to be represented by a definite grouping of 
atoms, which in certain reactions passes over into an 
Isomeric grouping by a rearrangement of ' bonds conse- 
quent Upon the- displacement of a hydrogen atom it 
was to. express this view that tfae word “desmotropy” 
was introduced** ,, If used in this sense, to describe the 
labile Isomerism , produced by the mobility -of a hydrogen 
atom, it might be of L real value; unfortunately, the- 
meaning of the word was tampered with by Hantzch and: 
Hermann (Ber. t 1887, sot-, 2802), and, as an inevitable, 
consequence, it has become ambiguous, and has ceased' ip; 
be dearly significant. - * r "' - . ’ , ' 

- “ . Discussion. - . 

Pr. Forster expressed regret that Dr. Lowry's remarks 
failed to dear up tbeconffision attending the words in 
question. Having stated that no case of genuine tauto- 
merismcrasts, aha that he. deplored the association of an 
mcorrect meaning with any word, Br.. Dowry might 
have declared that, in his opinion, use of this word 
should be discontinued. In Dr. Forster’s view, the word 
isodynamic. was ; unsuitable, because it suggested equal, 
or similar, force or motion, whereas one of, the com- 
monest features of such pairs is that one member changes 
far more rapidly than the other. 

Dr. Dowry replied that the word “ tautomeric ” should 
be withdrawn in all cases of proved isomerism, and 1 might 
with advantage be abandoned altogether by those who; 
no longer accepted Laar’s hypothesis. The famihar 
words “isomerism” mid “isomeric change ” should be 
used whenever they expressed the essential facts ; if these 
were not sufficient, the terra “dynamic isomerism ” might 
be used to distinguish the more labile varieties of isOr 
merism ; in view of the difficulty of re-introducing the 
word “ metameric ” An its original sense, the labile com- 
pounds themselves were best described as “isodynamic,” 
for example, the two substances isolated by Knorr could 
be referral to as “ isodynamic forms * of the ester. 

95. “ The System : Ethyl Ether — Water — Potassium 
Iodide — Mercuric Iodide , Part III* Solutions Utisaiurated 
with respect to Solid Phases in the Four -component System.* 
By Alfred Charles Dunninghaw. 

Liquids unsaturated with respect to solid phases can 
exist either as one, two, or three layers. . 

; Gqrves have been determined experimentally for the 
series of three conjugate liquids, and from, these the 
nature of the equilibria underlying. the formation of three 
layers has been deduced. - . ' 

The conditions under which two and three layers can 
separate in thesystem werefully discussed. ; 

• 96. “ The Velocity 1 of Saponification of the Acyl 
Derivatives ofihe Substituted Phenols. Part X phenyl 
Ben*oatc” By Hamilton McCombie and Harold 
Archibald Scarborough. * 

• t , The velocity of saponification of phenyl benzoate by 
alcoholic potassium hydroxide at 30° has been studied with 
reference to the influence of the initial concentration of 
both the ester and the alkali; 

The value of K was found to be independent of the 
initial concentration of either of the reacting substances, a 
mean value, K= 0*00428, being obtained as the result of 
five series, of determinations, each series representing 
twenty-five readings. 

The reaction, as a whole, was found to be bimolecular ; 
the van’t Hoff and Noyes equations for determinings tbe 
order of the reaction proved that the reaction was Uni- 
molecular with regard to the initial concentration of the 
ester or tbe alcoholic potassium hydroxide*. / 

97. “ A General Method for the Preparation of Glyoxals 
md their Acetals ” By Henry Dkysdale Dakin and 
Harold Ward Dudley, 


Ethyl diethoxyacetate and ethyl acetate react smoothly 
with sodium to give ethyl y-diethoxyacetoacetate. The 
latter substance on hydrolysis with potassium hydroxide* 
gives the acetal of methylglyoxal. Methylglyoxal is 
obtained from the acetal by hydrolysis with dilute sulphuric 
acid.' / 

CH( 0 Et}a*C 0 -CH*‘C 0 2 Et-> C^OEtJa-CO’CHa 

. - coh*co:Gh 3 . 

Ethyly-diethoxyacetoacetate readily yields mono, and 
di-alkyl derivatives on successive treatment with sodium,- 
and alkyl haloids, thus furnishing a convenient method 
for the preparation of new substituted y- diethoxy aceto- 
acetic esters, alkyglyoxais, and their corresponding acetals. 
Tfre following substances have, been prepared:^ . 

..Ethyl y-dietkoxy-a-methy laatoacetate^ etkylgtoxal and 
its acetal ; ethyl y'd^thoxy^dimethyladetodce'taie i ish-^ 
propylgloxal and its acetal ; ethyl y~diethoxy - *~me thy fa- 
tthylacetoacetate, S£Q*-bufylglyQxal and its . acetal ; ethyl 

y-diethoxy-a^ABOp^pylacetoac‘etaU^Huoihntyfg^^jafh^M^ 

acetal ; ethyl y- diethoxy a-benzylacetoaceiate, phenylethyl* 
gloxal and its acetal. ; ' - 

The reactions of ethyl y-diethoxyacetoacetate' are btllt 
Q nder investigation. 

98. “The Action of Sulphuric Acid on Paraform- 
aldehyde.” By John Gunning- Moore Dunlop. ** , ■' 

When paraformaldehyde is heated for twenty-four 
hours in a sealed tube with a little sulphuric acid at 
115-7120°, the contents are converted into a liquid, which 
on distillation gives two fractions. One of these is methyl 
formate, and the other, which boils at 90 — roo°, is found 
to contain hydroxymethyl ether, CH 3 ,O,CH 2 .0H, and 
somewhat indefinite compounds of tbe type— 

CH 3 *O[CHa0Ja-CHa’0H 

(compare Reychler, Bull. Soc, Chim ,, 1907, [hr]; 
1189). J " / ^ - 

Since the paraforraaldehydewas shown to be free from 
methyr alcohol, the; latter must have resulted from the 
decomposition of the methyl formate, which Jn turn is 
derived from the condensation of two; molecules of 
■ formaldehyde. r J ‘ ’ 

99. U /The Destructive Distillation of Soil” (Preliminary 
Note.) By. Eric John Holmyard. 

With a view to obtain further insight into the nature of 
the organic matter in soil, various soils have been de struct 
tively distilled from an iron retort. At a, temperature of 
low redness, a distillate of two layers was. obtained; the 
lower, aqueous, layer was strongly alkaline, and smelt of 
ammonia. The upper layer consisted of- small quantities 
of a brown oil, possessing a characteristic odour resembling 
that of pyridine. Qualitative tests on the aqueous layer 
showed, the presence of phenol and ammonia. The oil, 
after the addition of alkali, was purified by distillation in a 
ciirrent of steam, and was then pale yellow. On exposure 
to,, air for some days it darkened. Qualitative tests indi- 
-cated the presence, in it of pyridine, quinoline, pyrrole, 
indole, thiophen, and possibly furfuraldehyde. 

Both field soils and garden soils give similar results, 
although the yield of oil was greater in the case of the 
garden soils. 

The results are consistent with the view that the pro- 
cesses of decomposition occurring in the organic matter in 
soil are similar to those operative in the formation of coal. 
Further experiments on the subject are in progress. 

roq. “ Dibenzoylglucoxylose , a Natural Benzoyl De- 
rivative of a New Disaccharide. By Frederick Belding 
Power and Arthur Henry Galway. 

The crystalline compound dibenzoylglucoxylose (m. p; 
r47— 148°), CnHigOipfCO-CfiH^HaO, which represents 
the bitter constituent of the leaves and stems of Daviesia 
latifolia, R. Br. JZVnrti., 1914, pv., 772), has; now been 
completely examined: with respect to its properties, and 
those of the disaccharide (glucoxytose ) which if yields by 
its primary hydrolysis, ' . 1 , 
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ioxv M T&# Molecular Weights of some Salts of the 
Alkali Metals and m Account of the Compounds of these 
Salts with the Alcohols?' „ By William Ernest Stephen 
Turner and Crellyn Colgrave Bisssett. ' , - 
The results of an investigation (shortly to be published) 
on the influence of the solvent on ther molecular weights of 
salts (Turner and Pollard) have been applied to interpret 
the behaviour in solution of the salts of the alkali metals, - 
more' particularly those with the halogen elements! and it 
was argued that the non-associated state of these salts 
found by several previous workers could be satisfactorily 
accounted . for by the influence either of the dielectric 
character of the solvent or of the temperature of the 
determination. 

In the series of alcohols— ethyl* isobutyl and.isoamyl— 
it was demonstrated that the molecular weights of lithium, 
chloride! bromide, iodide, and nitrate rise as the dielectric 
constant of the solvent falls. The complication arising 
through the combination of solvent and solute, Was dis- 
cussed, and the five possible types of behaviour owing to 
concurrent association and chemical combination were 

• illustrated. Association is most pronounced with lithium 
nitrate, which does hot enter into combination with the 

, solvents, employed, : The associated character of the 

' lithium salts was demonstrated further by molecular-weight 
determinations inaceticacid. * ,■' „ •*’ ' v - - i '* 

The lithium haloids combine with the alcohols to form 
compounds LiCI(Br,I) f 3MeOH and LiCl(Br,I),4ROH, 

. Where R ihay be the ethyl* »- propyl, isobutyl, or 
isoamyl radicle. The cpmpounds Nal^MeOH and 
NaI,3CH3»CO a H were also isolated. t \ 

102. u Consistent Molecular Formula ” By William 
Ernest Stephen Turner* , 

From the point of view of Avogadro’s hypothesis, if was 
argued that many of the common molecular formulas still 
in use, such, for example, as H a , lav P*, SnCl*,~ and 
C2H4O2, cannot he regarded as derived consistently, nor 
Can they, as the outcome of L modern work, he considered 
as adequate. 

. When molecular weights are derived from measurements 
in solution, an additional factor is introduced in the effect 
of the solvent, rendering a complete comparison with vapour- 
density determinations impossible. The conditions to be 
observed in order to make the comparison as favourable as 
possible were discussed. 

: It whs argued that the molecular weight of a substance 

, is, in most cases at any ratera property dependent on 
temperature, pressure, and the medium, just as any other 
physical property, and that, in consequence* the only 
satisfactory mode Of writing molecular formulae is by a' 
formula X», in the case of elements, or (XY)» for com 
pounds, where n is to be given the value which holds for 
the particular conditions of existence. 

F<w some substances, » remains constant over a wide 
tinge. Thus, for hydrogen, » « 2 over a wide range of 
conditions, but atavery high temperature may become 1. 

* For sulphur* this variation extends from it *» 3 to n =» 1 . 

; The, use of molecular formulae in the way advocated 
woutd;emphasise the connexion between the chemical and 
physical properties and the molecular weight, 

103, “ Note on the Formation of Triphenylcarbinol?' 

By Maurice Gqpisarow, . 

Friedel andCrafts (Comptes Rcndus* 1877, lxxxiv., 1452 ; 
Ann. Chim . Phys>, 1684, [vi], ,r,;5oo) found. that on dis- 
tilling the, condensation product obtained from carbon 
tetrachloride and benzene, in the. presence of aluminium 
chloride triphenylmethane was chiefly produced, along 
with some triphenylcarbinol and possibly tetraphenyl- 
methane. . 

E. and O. Fischer (Annalen, 1878, cxciv., 254), repeating 
Friedel and Crafts’ experiment in the- same manner, 
obtained chiefly triphenylmethane and a little tripbenyl- 
carbinol, but failed to detect. any tetraphenyhnetbane. 

- Hinsberg (Ber., 1899, xxxii., 2422), replacing aluminium 
chloride by. ferric chloride in the condensation of carbon 




tetrachloride- with benzene* found the product, oh distilla- 
tion in a current of steam, ta consist of triphenylcarbinol 
■ only* ^ - ■ 1 r*. 

The question arises whether the difference in the, pro- , 
ducts is due to the dissimilar experimental conditions.or to 
the different-effect of the metallic chlorides. In order to 
decide this, the author has performed the following experi - 
ments : — - 

(x) Sixteen grms. (1 moh) of carbon tetrachloride were 
mixed with 25—30 gtms. (3—4 mols.) of benzene,- and 
250 cc. of carbon disulphide added ; 45 grms. of alu- 
minium chloride were gradually introduced, the reaction 
being allowed to cease after each portion before further 
addition. The mixture was heated on the steam-bath for 
about nine hours, and afterwards decomposed with ice and 
hydrochloric acid, the carbon disulphide removed, and the 
product subjected to distillation with steam. The residue, 
a dark solid mass, was dissolved in alcohol, from which 
triphenylcarbinol crystallised ; the latter was dissolved in 
benzene, the solution bailed with animal charcoal, and 
filtered, when, on cooling, large, white, rhombic crystals 
of triphenylcarbinol, melting at 159°, were obtained. The . 
yield was 19 grms, ^ 

(2) HinSberg's experiment (he. cit.) was repeated, but 
the product was submitted to distillation as described by 
Friedel and Crafts. The product was found to consist 
chiefly of triphenylmethane (m, p.ga°)and a small amount 
of triphenylcarbinol. V. 

From these experiments the conclusion maybe drawn 
that aluminium chloride Is identical in its effect with ferric 
chloride, but being more energetic it is to be preferred, as 
it gives better yields and requires, less time to complete the 
reaction. ; 

The real difficulty in obtaining very good yields it in 
the large amount of tarry matter formed during the 
reaction. 

The difference in the products obtained by Friedel and 
Crafts and E. and O. Fischer on the one hand, and by 
Hinsberg on the other, is due to the secondary effect during 
the distillation without steam in the former case. 

No tetraphenylmethane was detected in the author’s 
experiments* 

194. “ The Ionisation of Acids and their Activity as 
Catalysts By Harry Medfortk Dawson. 

/ Recent experiments (Dawson and Powis, Trans *, 1913, 
ciii., 2135) have shown that the rate of isomeric change of 
acetone in dilute aqueous solution under the catalytic 
influence of acids can he represented by the equation 
v « k h c* + k ac[ 1 -a), in which v is the reaction velocity, e 
the concentration of the acid, aits degree of ionisation, 
and k H and ku are the activity-coefficients for the ionised 
and non-ionised acids respectively. Fpr hydrochloric acid, 
the degree of ionisation employed in the calculation was 
that yielded by conductivity data, whilst for dichloroacetic, 
afl-dibromopropionic, chloroacetic, and acetic acid the 
value of a was calculated from the ionisation-coefficient. 

According, to Wegscheider {Zeit. Pkys* Chem n 1909, 
Ixix., 603), the mass-action equation is no longer satisfied 
by the conductivity data if. the ionic concentration exceeds 
a certain limiting value. Empirical , formula connecting 
the degree of ionisation and the concentration have been 
suggested by Kraus and Bray $ourn. Amer . Chem, See., 
X913, xxxv., 1315) and by Kendall ( Trans 19.12, ci., 
1275), which take into account the inter-ionic action, 
which is supposed to give rise to the increase Of 
ca*/(i—a) in solutions of higher concentration. 

.Assuming that the- deviations, from the mass law which 
are indicated by these empirical equations are true devia- 
tions, it is somewhat surprising to find such a close agree- 
ment between the observed and calculated reaction 
velocities when the value used for the degree of ionisation 
is that calculated on the basis of the mass law. 

According to Kendall eft., p. 1295), the ionisation 
of dichloroacetic acid can be represented by the formula 


2X2 


Allantunc Acid. 


c$*l(i~8)**a'03i6to'<&o(i-&)lB, where £ is the degree 
of ionisation at concentration c . If the values of 3 given 
by this formula are substituted in the equation 
v=?k&c& the combination of the two extreme 

solutions (£»o*oi and 0*2) gives k s *462 and Am » 126, 
whereas the a values derived from the mass action formula 
yield Ah = 445 and Am»» 2 03. Both pairs of coefficients 
give almost equally good results in so far as the agreement 
between the observed and calculated velocities for acid 
solutions. of intermediate concentration is concerned. This 
is shown in the following table, in which the first column 
gives the concentration of the acid, the second and third 
the values of a and 0, the fourth and fifth the corre- 
sponding calculated velocities v a and vp, and the sixth 
the observed velocity, v. 

Dichloroacetic Acid . 


c. ^ 
o*oi 
0*02 
b'05 
o*x 
o;2 


0*856 

0769 

0*621 

0*503 


0. 
0-845 
0-778 
0-675 

°'593 

0-512-. 


(4-10) 

779 

I 7‘7 

32-5 

( 59 - 6 ) 


(4-10) 

775 

17-65 

3*'5 

( 59 - 6 ) 


4*10 

7‘95 

18*1 

.327 

59*6 


According to the results in this table, there is nothing 
to choose between a and 0 values for the degree of ionisa- 
k tion, It should be noted, however, that the reaction 
velocities under vp are calculated on the basis of a co- 
efficient £h~ 462, which deviates Appreciably from the 
coefficient k H » 437 derived from the data for . hydro- 
chloric acid. The divergence is greater than that shown 
by anyone of the Ah values which are. obtained from the 
-data for the four weaker acids on the assumption that the 
ionisation occurs in accordance with the mass law. The 
agreement -between* the separate values of Ah (loc.cii., 
p. 2142} is the more remarkable, when the difference in the 
ionic concentration of the solutions used is taken into 
account. , 

From the above comparison, it is evident that the 
degree of ionisation of acids in relatively concentrated 
solutions must be determined with greater precision before 
it is possible to assign final values to the activity- 
coefficients of the non-ionised acids. Experiments with 
this object in view are in progress. 

105. “Synthesis of d\-Tyrosine and dl-3 \ 4-Di hydroxy- 
phenylalanine” - By Henry Stephen arid Charles 
Weuzmann. .. 

In continuation of previous work (Proc., 1912, xxviii., 
147), the authors have obtained the following new sub- 
stances, in addition to those already mentioned, in the 
above ripte r-~; ; • 

Phtkcdamino^methoxybenxylmalonic acid, obtained by 
hydrolysing ethyl phthalimino-^-methoxybenzylmalonate, ■ 
is a white powder crystallising from, acetic acm in plates, 
and melting and decomposing at 2io°. 

Pkthalmninopiperonylmalonic acid* obtained from the 
corresponding condensation product, melts and decom- 
poses at 234°. On hydrolysis with hydrochloric or hydro- 
bromic' acid, the hydrochloride (m. r p. 246°) or hydro- 
bromide (m.pi 2X2°) of 3 : ^dihydroxy phenylalanine is 
1 obtained* /. *' 


. , 106. M Optically Actio? Derivatives of d-Dimethoxy*and 
d’Dieihoxy succinic Acidi” By Charles Robert 
Young. ( 

The preparation of methyl d-diethoxysuccinate was 
described; the specific rotation' Of the pure liquid was 
found to be almost identical with that of the isomeric 
ethyl d-dimethoxysuccinate/ - 

The optically active aniUc acids, anils, anilides, and 
hydrazides derived from d-dimethyoxy- and d-diethoxy- 
succinic acids have been prepared, and their rotatory 
powers compared. No evidence of the formation of 
woanils was obtained. 

d-Dimethoxysaccinamic acid and the corresponding 
inride were also prepared, and the latter was converted into 
its methyl derivative by alkylation with silver oxide and 
methyl iodide. ; * . - 


( Chemical News, 
1 May 1, 19x4 


107. lt Rate of Evolution of Oases from Supersaturated 
Solutions. Part II. Carbon Dioxide in Solutions of 
Gelatin and Starch.” By Alexander Findlay and., 
George King. 

In continuation of the previous investigation (Trans*, 
1913, ciii., 1170), it was shown that the rate of escape 
of carbon dioxide from solutions of gelatin and of starch 
is markedly affected, and more especially so in the case 
of dilute solutions, by the method of treatment of the 
solution. The shorter the time during which the solutions 
are boiled (to remove air), and the more rapid the cooling 
of the boiled solutions, the greater is the influence of 
the colloidal solution on the rate of escape of gas. 
The results obtained, more especially in the case of solu- 
tions of gelatin, lead, to the conclusion that the difference 
in the behaviour of such , solutions* as compared with 
water, is due, mainly, to the concentration of the gelatin 
sol, and not to the presence of the gel. 

108. “ The Oxidation of Carbohydrates and Related Sub- 
stances by means of Potassium Persulphate .*> By John 
Kerfoot Wood and Nellie Walker. 

The authors have made a comparative Btudy of the rates 
of oxidation of a number of carbohydrates and kindred 
substances by potassium persulphate in the presence of 
silver sulphate. In the absence of the silver salt the re- 
action proceeds very slowly, but the addition of small 
j quantities of a 0*5 per cent solution of silver sulphate pro- 
duces a marked acceleration of the process of oxidation. 
The experiments were conducted at 25 0 ; and the solution 
of persulphate was almost saturated at that temperature. 
Equivalent amounts of the carbohydrates were employed, 
and sufficient of the persulphate solution to supply 1 atom 
of oxygen per molecule of carbohydrate was added. (With 
disaccharides, x atom of available oxygen per half molecule 
of sugar was added). The reaction was followed by re- 
moving portions of the mixtures from, time to time, arid 
measuring the acidity of the solution. Velocity-constants 
were calculated by means of the bimolecular formula. 
The results show that galactose, arabinose, and xylose are 
all oxidised at about the same rate ; the velocity of oxida- 
tion of dextrose is slightly lovfer than in the case of the 
three sugars mentioned, whilst the rate for rhatnoose is a 
little lower than that for dextrose. The authors consider 
that In the case of these five sugars it is extremely probable 
that under the conditions employed the sugars are almost 
quantitatively converted into the corresponding aldonic 
acids. . * V- ' * - „ *" j V * u , ■' ’ - 

The velocity of oxidation of lseyttlose is greater than 
that of dextrose, and the process dbefc not appear to be of 
so simple a- character. ■ , ■ \ ^ \ ■ i • 

The disaccharides are oxidised more rapidly than; the 
simple sugars. ^ „ 

With the polybydric alcohols it was impossible to obtain, 
m the majority of cases, a definite velocity-constant. This 
indicates the occurrence of secondary reactions, the alcohol 
probably being partly converted into an aldehyde, which 
is then more rapidly oxidised than was the original 
substance. 

109. u AUanturic Acid.” By Arthur Walsh 
Titherley and Noel Guilbert Stevenson Coffin. 

The syrup described as allanturic acid in the literature, 
obtained by the decomposition of allantoin by hot aqueous 
nitric acid and by other means, has been shown by the 
authors to be a mixture the composition of which is depen- 
dent on its origin, the essential constituents being carb- 
amidoglycollic acid, NH 2 *C 0 *NH*CH( 0 H)‘C 0 2 H, its 
~ CO NHv 

lactam, glyoxalylcarbamide, | jCO, and a 

CH(OH)*NH/ 

very weak base, C ? H 5 0aN 3 , may also be present. 

The syrup obtained from allantoin and nitric acid by 
Pelouze, and later by Mulder, has been closely studied. 
On treatment with acetone, it falls, to a white powder con 
tainifig about 60 per cent of glyoxalylcarbahride, the re- 
mainder being chiefly the compound CjH 5 O a N 3 , partly 


c *ut§£$T a,: \ Mechanism of Cyanidion Catalyses. 213 ; 


present as nitrate. Since the tatter dissociates on dis- 
solving in water, giving free nitric: acid, the powder appears 
to possess pronounced acid properties, but the glyoxalyl- 
carbstmide component is itself only a, pseudo-acid requiring 
about 40 per cent of an equivalent of alkali to show a 
neutral point (indefinite) to phenolphthalein in dilute 
aqueous solution. The “ glyoxalylcarbamide ” of Medicus 
cannot, on account of its properties and mode of formation 
be this lactam, and the present investigation throws no 
light on its nature. 

Evidence bearing on the nature, of l< allanturic acid ” has 
been obtained by a study of the decomposition of allantoic 
acid by nitric acid, under varying conditions. At o° or 15 0 
with concentrated nitric acid, 1 molecule of carbamide is 
eliminated, and' after concentration in a vacuum in' the 
cold, a syrup or amorphous solid is obtained, consisting of 
glyoxalylcarbamide and the nitrate of a carboxylic acid, 
probably carbamidoglycollic acid, — 

NH 3 -C 0 *NH*CH( 0 H)’C 0 2 H; 

With aqueous nitric acid at ioo° the decomposition is 
complete in a few minutes, but less than 1 molecule of 
carbamide is split off, and ammonia* is eliminated. On 
_ now (1) concentrating in a vacuum and treating the syrup 
with acetone, impure glyoxalylcarbamide is obtained jin, 
Bmallyieldjbut on {2) concent ratingat ioq° car boo dioxide 
is eliminated, and the eyjmp with acetone gives a relatively 
latge yield of glyoxalylcarbamide admixed with the: nitrate 
of, the base, C 3 H 5 0 2 N 3 i These facts indicate that the" 

' allantoid acid decomposes id two , Ways, namely,(a) by 
hydrolysis, yielding carbamide and carbaniidoglycolKc acid, . 
which during concentration suffers incomplete conversion 
into glyoxalylcarbamide ; ( b ) by elimination of ammonia, 
yielding 4 i 6~diketohexabydra-i : 3 : 5-triaztne-2-Carboxylic 
acid, which at roo° in the presence of nitric acid loses 
carbon dioxide, , and" furnishes 4 : 6-diketohexahydro- 
i : 3 : 5-triaziAc (the weak base C 3 U5Q 2 N 3 )* 

110. « The Reaction between Sodium Bcnsylthiosttlphate 
and Iodine." By Thomas Slater Price and Arthur 
Ja^ujes. ' . 

The velocity of the reaction between sodium benzyl- , 
. thiosulphate and iodine in potassium iodide solution, which 
takes place according to the equation 

2 NaO'S 0 a'S*CHz*C 6 H 5 4 - 2 H 2 0 +I 2 « * . 

-(C6H S "CH 2 ) 2 S2+2HI f 2NaHS0 4 , 

has been investigated in aqueous solution at 25 0 . Experi- 
ments with either component in excess showed that the 
reaction is unimolecular, both with respect to the sodium 
benzylthiosulphate and with respect to the free iodine; 
apparently the tri-iodide ion does not enter into reaction. 
When the components are present in equivalent concentra- 
tions, the velocity-constants are satisfactory in the more 
: concentrated, solutions, but rise, continuously in the more 
dilute, solutions; moreover, the value of the constants 
varies' in the different solutions. The rise and Variation 
in the constants wefe discussed and shown to be due, in 
all probability, M to the Catalytic inffuence of the pfebipi- 
~tatw benzyl sulphide, owing, to „ adsorption of iodine; 
(2) to the fact that the anion of the sodium berizylthio- 
sulphate is alone concerned in the reaction. "»* 

The first stage in the reaction is probably the combina 
tion of a molecule of sodium benzyithioBulpbate with One 
of iodine, in accordance With the equation , 

C6H5*CH2*S*SO2*ONa+l2«C6H 5 -CH 2 rSVS0 2 ‘ONa. 

The compound thus produced is then decomposed vety 
quickly, with the formation of benzyl disulphide, sodium 
hydrogen sulphate, and hydriodic acid. 

in. “ The Dynamics of the Action of Halogens on Ali- 
' phatic Aldehydes . . Keto-enol Isomerism of the Aldehydes 
By Harry Medforth Dawson, Donald Burton, and 
Har&y Ark. 

Kinetic experiments relating to the action of bromine 
and iodine on acetaldehyde and its homologues have been 
made in dilute aqueous (or aqueous-alcoholic) solution; in 


which the rate of disappearance of the halogen was 
measured. The majority of the observations were made 
with acetaldehyde, and in all cases the aldehyde was 
present in relatively large quantity compared with the 
halogen. „ ' , 

The results obtained indicate that oxidation and substi- 
tution may both occur in the action of bromine on the 
■aldehydes in diluteaqueous solution. Whereas in neutral 
solution the whole of. the bromine is used up in the oxida- 
tion of the aldehyde, substitution takes place simultaneously 
if the solution is rendered strongly acid by the addition of 
a mineral acid. The relation between the quantities of 
bromine, which are used up in oxidation and substitution 
respectively, depends on the concentration of the free 
bromine and on the acidity of the solution. In a N-bydro- 
bromic acid solution the concentration of free bromine is 
; only about one -twentieth of the total bromine-concentra- 
tion as a consequence of the formation of polybromide , 
(HBr 3 ), and in these circumstances it was found that the 
substitution reaction is. the predominant reaction, whereas 1 
oxidation is predominant 10 a, N -hydrochloric acid, and 
still mpre so in a N- sulphuric acid solution. 

In neutral solution, iodine, reacts with acetaldehyde very 
slowly, but the rate of disappearance of the halogen is 
greatly increased in the presence of a mineral acid. The 
reaction velocity ' in acid solution is nearly constant, and 
the velocity -coefficient is practically identical with the co- 
efficient calculated for the substitution reaction from the 
data obtained in the experiments with bromine. 

The experimental facts suggest that halogen substitution 
in the aldehydes is conditioned by preliminary isomeric 
transformation of the aldehyde from the ketonic to the 
enolic form, the velocity of this change being greatly 
increased in the presence of acids. 

1 1 2. ** Equilibrium in the System : Ethyl Alcohol , Acetic - 
Acid , Ethyl Acetate and Water , and its Apparent Dis- 
placement by Mineral Chlorides By James Fletcher 
and William Jacob Jones* 

It has already been shown (Trans. , ign, xcix., 1427) 
that hydrogen chloride disturbs the above equilibrium 
owing to the formation of hydrate. In the present in- 
vestigation these observations have been extended so as to 
include lithium and calcium chlorides. - 

113. “ The Mechanism of Cyanidion Catalyses .** By 

William Jacob Jones. 

A chemicc-dynamical investigation of the interaction 
between hydrogen cyanide and certain organic anions con- 
taining a double bond was described: It was shown that 
the speed of addition was proportional to the concentration 
of cyanidion present. 

114. “ The Interaction between Hydrogen Cyanide and 
Aldehydes and Ketones in Dilute Solution . M ByWiLLiAM 
Jacob Jones. 

It was shown that in dilute solution equilibria of the 
type RR'CO*JICN ^ RR'C(OH)*CN are established.' 
Water > and, to, a less extent, alcohol exert a dissociative 
inffuence on Cyanohydrins; 


Oxalacetic Acid. — H. Gault. — Oxalacetic ether is very 
readily prepared by the condensation of oxalic ether with 
acetic ether in presence of sodium or sodium ethylate. 
When distilled it is not stable, but alters more or less 
rapidly even- at the ordinary temperature, undergoing pro- 
gressive lactonisation. Under the action of heat the pro- 
portion of lactone formed amounts to 70-^80 per cent at 
150°. Hence it is necessary to avoid overheating during 
distillation. It also lactonises when left in contact with 
dilute solutions of potassium carbonate or bicarbonate. 
Oxalacetic ether has characteristic acid properties, readily 
yielding, for example, the corresponding potassium salt 
with concentrated solutions of potassium, carbonate or bi- 
carbonate.— Comptes Rcndus, clviii., No. 10. 
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I ndiaruhber Laboratory Practice. By W, A.Xaspari, 
B.Sc. (Viet.), Ph.D. (Jena), F.LC. London : Macmillan 
and Co., Ltd. 1914. 

As representing- the results of the author’s ten-year-long 
'experience of ruhber analysis this little book has a certain 
value. It does not aspire to be an exhaustive or critical 
treatise, , but rather to be a strictly practical manual in 
which the chemist engaged in rubber analysis' may find 
some useful hints. In it the analysis of crude and of 
manufactured rubbers are treated fairly fully, and the 
. apparatus used 4 for the various experiments is described 
, and illustrated. No theoretical questions are discussed, 
and mechanical methods of testing are not included. ■ On 
the whole, the book seems likely to serve its purpose, and 
chemists who have had a good general training in 
analytical work will with its aid be able to, cope with the 
special case of rubber analysis. 


The Pigments and Mediums of the Old Masters. By A. P. 

; hi-A.i D.Sc. London : Macmillan and Co., 

- Ltd. 1914. * , - 

Tnh object of the investigations described in this book was 
to obtain definite information as to the different pigments 
and mediums used at various dates, by means of which 
information the dates of works of art could be fixed and 
forgeries detected. For this purpose the author bad: to 
devise some special pieces pf apparatus for the removal and- 
examination of microscopical samples. After dealing With 
the properties and reactions of certain pigments whichare 
of importance in the history of art he passes to the descrip- 
tion and identification qf the pigments used in the 
illuminated manuscripts Of all nations, and applies the 
Information thus obtained to the examination of pictures, 
finally showing in tabular form the range in time of the, 
use of the most important pigments, summarising the 
results from the year 8oo to 1800. Mediums are then 
similarly treated, but possibly the most interesting part of 
"the book is that devoted to the application of micro- 
photography to the study of. biush work. This is. admir- 
ably illustrated by plates which are fully explained, and 
the author shows how, from a careful study "of micro- 
photographs, conclusions may be drawn as to the 
authenticity of pictures. 

Some Fundamental Problems in Chemistry , Old and New. 
By E. H. Letts, tf.Sm, &c. London: Constable and 
Co. t Ltd. 1914. 

The aim of the author of this book is to contrast old views 
, of atoms and elements with modern conceptions of elec- 
' trons, and for this purpose he first discusses the views of 
the antientB regarding the nature of matter, and' also 
"describes in detail the development of the atomic theory 
and the Periodic Law. Many numerical data are given 
relating to determinations of atomic weights, and much of 
the Information in the first part of the book might be 
learned from the usual text-books ; however, the author 
has a knack of interesting his reader, in what might other- 
wise, be regarded as rather dull details, and often puts 
forward his facts in a novel way, quoting largely from the 
original descriptions of discoveries. The second part, 
beginning with Chapter V., deals with the newer chemistry, 
and in this part the chief facts and theories of radio activity 
are disclosed, The views and work of Lockyer in in- 
organic evolution, and of Arrhenius on the origin and 
decay of worlds,, are admirably described, and many 
students will be glad to be able to get a summary of their 
truly epoch-making work. The author’s treatment of his 
subject is essentially modern, and he is usually and, on 
the whole, well up-to date ; he makes no mention, how- 
ever, of recent work on the nature of X-radiation, nor does 
he allude to Sir J. J. Thomson’s latest pronouncement 
regarding the unknown substance “X 3 .” 


The Russian Year-book for 1914, Compiled and Edited by 
Howard ,P. Kennajrd, M.D., Assisted by Nellie 
, Peacock. , London ; . Eyre and' Spottiswoode, Ltd. 

This year-book ia invaluable for all who are interested in 
the resources and activities of the Russian Empire, and 
contains much general information which will be. Useful to 
the intending visitor. Many new diagrams have been 
added, and the statistics have in all cases been brought- 
down to date. An interesting section on Russian literature ' 
is now included* giving a short account of its development 
and chief features, v 


The Carnegie Trust for the Universities of Scotland . 
Twelfth Annual . Report (for the year X912-13)'. Edin- 
burgh : The University Press. 19*4, , ^ ; 

The twelfth annual report of tW Carriegie Trustees 7 is 
somewhat more detailed 'then previous reports, giving a 
general account of the. operations of the trust during the 
past five years. The report cle?uly 8hows how greatly the 
Trust has fostered and encouraged a spirit of research 
among University students and bthers/and testifies to the 
continued success of the scheme. The main features of 
the plan of endowment of post graduate study and research 
are outlined, and. annotated lists are given of the published 
Works of beneficiaries. 


Annual Report of the Board of Scientific Advice for India 
for the Year 1912-13. Calcutta: Superintendent Govern- 
ment Printing Office. 1914. 

The chemical work done in the laboratory of the Industrial 
Section of the Indian Museum at Calcutta during the year 
1912- 13 was connected almost entirely with the investiga- 
tion ot substances of vegetable origin, fixed volatile oils, 
tanning materials, drugs, &c. In the agricultural section 
an important tesearch on the gasesof swamp rice soils was. 
begun, and valuable work was done on the date sugar palm. 
The reports upon the work in geology, botany, zoology, 
#c., are included in the volume, as well as. a short account 
of the.scientific-and technical Investigations conducted f6r 
India; at the Imperial Institute during the year ending 
June 30, 1913. ' . b 


Bulletin of Armour Institute of Technology, Chicago, 
Vol. vii^, No. 1. Chicago.; Armour Institute of 
Technology Press. 1913. - ; 

This general information number of the Armour Institute 
of Technology contains detailed syllabuses pf the courses 
of study at the Institute In the various departments. A 
complete register of graduates and studettts, and informa- 
tion relating to fees, scholarships, and prizes are also 
included. The four year courses in Mechanical Erx^ 
gineering, Electrical Engineering, Chemical Engineering, 
&c., appear to provide a well-balanced system of study, 
and the Institute is doing a useful work in providing all 
classes of students with opportunities of obtaining a 
thoroughly scientific technical education. 


Albin Halter . By Ernest Lebon. Paris; Gauthier- 
ViUars. 1913. 

This book is one of the series “ Savants da Jour ” edited 
by M. Lebon, and contains an interesting biography of 
the famous chemist and a vivid picture of his striking 
personality. The chief publications of M. Haller, whose 
scientific activity has been remarkable, are briefly sum- 
marised. His articles dealing with organic and physical 
chemistry are grouped together according to subjects-^ 
camphors, phthaieins, alcoholysis, &c.~ and an analysis is 
given of their. main features, whiles resume is also given' 
of each separate article of importance, with full references 
to the periodicals in which it is to be found. The whole is 
excellently arranged, and the editor has had M. Haller’s 
proof^ Si8taqC * cia88 ^ n 2 tllc P a P ers and reading the 
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*3 Applications de VBlectrochimie. (“ Principles 
. and Applications of Electrochemistry ”). By O. Dony- 
H£nault, H. Gall, and Ph. A. Guye. Paris and 
V Lidge : Ch. Bdranger. 1914, 

This comprehensive treatise on electrochemistry is divided 
into three parts. In the first. part the fundamental laws of 
die science are discussed; the phenomena of osmosis being 
first thoroughly explained; A clear treatment of the ionic 
hypothesis and electrolytic dissociation is to 7 be found in 
this first section. . In Part II. the technical applications of 
electrochemistry are described, including the electrolysis 
of water, of solutions of halogen and other salts* and of 
fused salts; The authors have been particularly careful 
to give a fair view of the electrochemical industry as it 
stands at present, while pointing out its potentialities and 
the possibilities of its extension in many directions. Only 
a very limited amount, of space has been given to electro- 
metallurgical processes, those relating tothe manufacture 
of copper, being the only ones which ate treated in detail, 
A chapter is devoted to the electric furnace and products 
obtained with it, and this forms an introduction to the last 
section, which consists of an excellent account of the 
electrical corabustionof nitrogen, written by M. Ph. Guye, 
who has done moch pioheer work ia the subject* 


C ffkklCAL .NUTICES* FRQM ; FOREIGN 
V- ■ ■ SOURCES. V : ; ' " ‘;. t ; 

Note.— A ll degrees of temperature are Centigrade unless otherwise 

expressed. . , ; ' . . - \ ‘ , 

Berichte der Deutschen Chemischen Gesrflschaft. 
y': \ , * VoL xlvii., No> 4, 1914. 

Action of -Alkaline Reducing Agents on Disulph- 
oxides and Sutphoxfdes. A. Gutmann. — When 
sodiumarsenite acts on disuiphoxides the latter give up an 
atom of oxygen, and sulphiriates and . mercaptans sue 
formeif., This behaviour is a farther proof of the fact that 
the two oxygen atoms in the disuiphoxides, R2S2O3, differ 
in their power cf reacting. Tho reaction with potassium 
cyanide* potassium sulphide is similar. Sulphoxides give 
no reaction with these alkaline reducing agents. 

Hydrofluoric Acid and Fluorsulphonio Acid.-— Otto 
Ruff, and Hans Julius Braun.— In the preparation of 
.aqueous hydrofluoric acid from fluorspar and sulphuric 
, acid it is best to use about 90 per cent sulphuric acid- If 
95 to 100 per cent is used a yield of about 60 per cent of 
95 to 96 pet cent HF can be obtained, but not anhydrous 
acid. In die residues some calcium fluorsulphonate is 
: fouhd besides calcium sulphate arid unchanged calcium 
fluoride.. From fuming sulphuric acid and fluorspar fluor- 
sulphonic acid can, be obtained, the yields being greater 
■ the greater the amount of anhydride in the acid. ' An acid 
with fid pet cent of anhydride gives nearly the theoretical 
'-yield.' ~ 

Fluorsuiphonic Acid.;— Otto, Ruff. —Sodium fluorsul- 
phonate can be prepared by heating together sodium 
chloride and fluorsuiphonic acid, and extracting the 
Unchanged chloride by means of alcohol. Fluorsuiphonic 
acid is Very stable when the temperature is raised, and 
even at 900° it does not undergo decomposition. At its 
' boiling-point it can .be decomposed: by sulphur, giving 
sulphur dioxide and hydrofluoric - acid. The author has; 
investigated . the. red gas formed on heating potassium 
bichromate "with calcium- fiporide and sulphuric acid,, but 
has . come to ho definite conclusions as to its. nature. 
When' potassium permanganate and fluorsuiphonic acid are 
gently warmed together a violet gas is devolved, which 
explodes when shaken or warmed* It is uncertain whether 
it contains fluorine as. an essential constituent or whether 
it is simply manganese heptoxide. 


. Higher Manganese Phosphides.— S. Hilpert and 
Tb. Dieckmann. — When manganese is heated with red 
phosphorus, first to 400° for forty-eight hours and then to 
6oo°: for the same time In .a sealed exhausted tube, the 
compound .MnP 2 is formed. If this substance is cautiously 
heated in a current pf hydrogen phosphorus , distils over, 
and when the weight is constant the residue consists of the 
phosphide, MnE. Both these phosphides are ferromagnetic* 

Att( dtlla Reale Accademia del Lincei . , . 

VoL.xxiii. [i.], No. 3, 1914. 

Chemical Action, of Light. Auto-oxidations. — 1 

Giacomo Ciamician and P. Silber. — When a solution of 
acetic acid was exposed to the. action of light, for. seven . 
mon ths it slowly underwent auto-oxidation and formic acid 
was formed. Glycollie add in the same conditions, was 
completely auto-oxidised, the products ' being carbon 
dioxide and formaldehyde. Malonic acid is only very 
little "affected by oxygen in the light, while succinic acid is 
only partially oxidised; Saccharic acid undergoes auto- 
oxidation even in the dark. Cumarin polymerises, and 
oleic acid yields, dioxy-stearic acid and nonyl and azelaic 
acids, besides other products. . In the dark in presence of 
oxygen oleic add only acquires a faintly acid reaction. 


MISCELLANEOUS. . .. 

- Royal Institution.-— On Tuesday : next, May 5, at 
3 o'clock, Prof. W. Bateson will deliver the first of two 
lectures at the Royal Institution oh (z) “ Double Flowers ” ; 
(2) “The Present Stateof Evolutionary Theory ” ; and oh 
Saturday, May 9/ Prof. C. J. Patten, of Sheffield Uni- 
versity ; will 'begin a course of two lectures on “Bird 
Migration.” The Friday Evening Discourse on May S 
will be delivered by Prof. Karl Pearson on “Albinism in 
Men and Dogs,” and on May 15 by Prof. Frederick Keeble 
on “ Plant Animals: A Study in Symbiosis.” 

Institute of Chemistry. — Past List: March (1914) 
Examinations . — Of ten candidates who presented them- 
selves for the. Inter mediate Examination, nine passed * 
A. S; Carlos, B.Sc. (Lond.) ; C. G. Collins; Mis9 Gwen 
Dyer, Nut. Sci. Tripos (CantAb.f ; F. L. Elliott; H. S» 
Foster; J. J. Geake; G. Harding; J, W. Sewill, B.A, 
(Cantab.); and G. T. Shipston. Of fourteen candidates who 
presented themselves for the Final Examination, eight 
passed. In the Branch of Organic Chemistry — P. K. Dutt 
M.A., B.Sc. {Calcutta); J. W* Harris; B.Sc. (Lond.), 
and E. Mather, B.Sc. (Lond.). In the Branch of th ; 
Chemistry (and Microscopy) of Fqod and Drugs, Fertilisere 
and Feeding Stuffs, Soils and Water — P. S. Arup; C. Ws 
Me Hugo ; F. S. Thurston, B.Sc, (Lend.) ; J. A. F. Wilkin-, 
son, B.Sc* (Lond.) ; and F, Wright, B.Sc. (Leeds). 

Feed Water Difficulties:'—” The problem of suitable 
feed water, although less serious in New England than in 
other parts of the country, iastill a trouble ’maker in many 
plants. The formation of scale and the softening of water 
are due to the simplest of chemical reactions, and by an 
analysis of the water a competent chemist can readily 
predict in advance the proper amounts of suitable chemicals 
necessary to prevent scale or corrosion, and not only save 
the company the expense of frequent boring and replacing 
of tubes, but obviate the necessity of attempting to force 
heat through the same substance with which many of 
your steam-lines ate insulated. The service of a chemist,” 
said Mr. Carl F. Woods, secretary of the firm of Arthur 
D; Little, Inc., of Boston, when recently speaking before a 
group of street railway operators, “ would prevent the pur- 
chase of a special compound at $xooo a year which con- 
sisted of 97 per cent water and 3 per cent molasses, or 
obviate the necessity of purchasing a mixture of soda-ash, 
tannin, and water under a brand name at 8 cents a pound 
when the principal ingredient eaa be obtained for ' x cent 
a pound. ; 
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What Determines the Quality of Paper. — After dis- 
cussing the fundamental properties of paper, such as thick- 
ness, strength, stretchy opacity, and other physical and 
chemical properties entering into the make-up of a sheet of 
paper, Mr* Arthur D. Little, who is eminently fitted to 
discuss these questions through his long connection with 
the paper industry and the wide nature of the consulting 
practice of the concern of which he is president, continues 
by saying : — “ The number of factors which ate concerned 
with She quality of paper in its multitudinous applications 
to special uses is so great as to prevent consideration or 
even enumeration of them all, A paper for wrapping 
hardware or a card for mounting silver jewellery may seem 
to possess every desirable property, and yet be worse than 
useless because of a trace of sulphur. A printing-paper 
may develop 1 whiskers’ or clog the type by mineral filler, 
a coated paper may pick or develop odour, a cigarette- 
paper may burn badly, a Writing-paper may allow the ink 
to spread because the size has been converted into peptones 
by over-heating, a filter-paper may fail to hold a fine pre- 
cipitate or unduly retard the passage of liquid, and so on. 
Enough has been said to suggest to consumers of paper 
the complexity of the problems involved in the determina- 
tion of quality, the importance, of paper testing, and the 
advantages to both maker and consumer of carefully; con- 
sidered and intelligently drawn . specifications defining 
quality as a function of intended use,” ■ 

Embryo Engineers hear a Lecture on Technical 
Reports .—’ u The first thing the Engineer must remember 
when he is retained is that he Stands in a fiduciary relation- 
ship to bis client. He is retained to furnish, a report 
which is to give facts, and data which will form the basis 
for decision as to the advisability of making an investment. 
The accuracy of these facts must therefore be unquestioned, 
and they must include all the available material. More- 
over, since the report is usually addressed to noo-tecbnical 
people, the language must be clear arid simple. The 
reader should be assumed tp know nothing of the subject, 
and technical terms should be defined when used for the 
first, time.” The hbove remarks wete made by Mr.. Arthur 
D„ Little, in a recent lecture before the Chemical Society of 
# tbe Massachusetts Institute of Technology. A large 
audience greeted the speaker because of the long and 
varied experience which he has had in consulting practice 
as a chemist and engineer. Continuing, Mr. Little 
emphasised the fact that an engineer’s success depends oh 
his ability to influence other men, and that therefore the 
cultivation of g6od- English was an absolute necessity. 
u The form of the report is extremely important. Although 
paper, type, and binding have nothing to do with the 
subject-matter, they influence the reader’s opinion and 
sho'uld be carefully considered. The title-page should be 
attractive, and the table of contents should be very full. 
The report proper opens with a statement of the object and 
scope of the report, the general method of attack, and of 
obligations incurred in the preparation as to sources of 
material, &c. The body of the report is usually divided, 
into sections, which are treated as separate units, with a 
summary, after each, and a complete summary after the 
last one. Diagrams are advisable wherever possible, and 
at the conclusion an appendix is placed, which contains ail 
originahmaterial, results of analyses, photographs, personal 
letters, copies of newspaper clippings, &c., and a biblio- 
graphy of the literature of the subject.” 

Printing and Allied Trades Exhibition. — This 
Exhibition, to be opened at the Royal Agricultural Hall 
by the Lord Mayor of London on May 13, 1914, promises 
to be of exceptional interest. It will be the largest and 
most representative Exhibition of its kind ever held in any 
part of the world, every available space in the Great Hall, 
the Gilbey Hall, King Edward’s Hall, and the * galleries 
being occupied with exhibits strictly appertaining to the 
graphic Arts; new machinery and appliances will be 
shown, alike interesting to the expert and the general 
public, in addition to a very fine display of specimens of 


printing by all processes, including photogravure. The 
Exhibition has the support and patronage of the various 
Societies: associated with the Printing and Allied Trades, 
and practically every firm of repute in the industries repre- 
sented is co-operating to make this quadrennial Exhibition 
an unqualified success. The Exhibition will remain open 
until May 30. \ v , , 


MEETINGS FOR THE WEEK. 

Monday, 4th. — Royal Society of Arts, 8. (Cantor Lecture), “ Some 
Recent Developments in the Ceramic Industry,” by 
W. Burton, M. A. , 

- Royal Institution, 5- General Meeting. . - 

— Society of- Chemical Industry, 8, ^Apparatus for thy 
Auipmatic Measuring and Injection of Chemicals, 
by the Hon, R. C. Parsons “ feta for Mixing,” by 
O. xs agei. “A Reaction of Tetranitro.methane,” by 
W.R. Hodgkmson. ' : \ 

Tuesday, 5th,— Royal Institutibn r 3* “Double Flowerstf-toy Prof, W„ 
Bateson, F.R.Si 7 1 - ' , " • - 

. Wednesday, 6th.— Society of Public Analysts, 8. “Detection of 
Castor Oil Seeds,” by G. D, Lander and LJ, - 
Geake. “Composition of Milk,” by fcL D.’ 
Richmond. “Note on * Sharps,’ ” by J. F, 
Liverseege and G. L. Elsdon. A Simple Form 
' . - of Fat Extractor will be shown by G. A. Stokes. 

— — — . Royal Society of Arts, 8. “ Inexpensive Motoring,” 

by A. Ludlow Clayden.. 

Thursday, 7th.— Royal Institution, 3. “ The Last Chapter of Greek 
Philosophy— Plotinus as Philosopher, Religious 
Teacher, and Mystic,” by The \eryRev. w. R. 
Inge, D.D. 

_ - — , Royal Society, 4. (Election of Fellows). “ Some 

Calculations in Illustration of Fourier’s Theorem, 1 ” 
and “ The Theory of Long Waves and Bores,” by 
Lord Rayleigh. “ Protection from Lightning and 
the Range of Protection afforded by Lightning 
Rods,” by Sir < Joseph Larmor and J, S. B. 
Larmor. “ Flow in Metals subjected to Large 
Constant Stresses,” hy E. N. Da C. Andrade. 
“Properties of Magnetically-shielded Iron as 
„ affected by Temperature.” by £. Wilson. “ Eddy 

* Motion in the Atmosphere,” by G. I. Taylor. 

, , Royal Society of Arts, 4-50* ” The Punjab Canal 

' Colonies,” by Sir James fyL Dottle* K.C.S.I. * 

; Chemical, 8.30. “Researches on Samalin,” by 

1 J. C. Cain, J. L. Siraonsen, and C. Smith. 
“Nature of Molecular Association— Its Relation 
- to Chemical Combination,” by W, E. S. Turner 
and S. English. “Action of Diastase on' Starch 
Granules,” by J. L. Baker and H. F. E. Hulton. 
“Studies in Substituted Quaternary Azonium 
Compounds containing an Asymmetric Nitrogen 
Atom— Part‘ IIL,\Res lution of Phenylmetbyl- 
benzylazonium Iodide into Optically - Active Com- 
ponents,” by B, ; K. Singh, “ Coutri buttons to 
the Chemistry of the Terpenes— Part XVII., The 
’ Action of Hypoclilorous Acid on Camphene,” by 
G-G. Henderson, J. M. Heilbron, and M* Howie. 
“Reactions by Trituration,” by L. H. Parker; 
“Reaction between Dilute Acid Solvents and Soil 
Phosphates,” by J. A. Prescott. “Influence of 
the Dilution of Hydrogen Peroxide on the Velocity 
of Precipitation of Manganese from Ammoniacal 
“ Solutions in presence of 25 nc,” by A. J, Walker 
and W. Farmer. “ Quinone Ammonium Deriva* 
tives— Part HI., Dihaloid-, Mcnoazo-, Bisazo-; 
N itro-triazo-, Bistriazo , and Compounds con- 
taining an Asymmetric Quinquivalent Nitrogen 
Atom,” by R. Meldola and W. F. Hollely. “Ad- 
ditive and Substitutive Derivatives of Mercuric 
Nitrite with Organic Thio-compounds.” by P. C., 
Ray. “ Co-ordination of Antimony Halides with 
- , Conjugated Compounds,” by E. Vanstone. “Ab- 
sorption Spectra of various Substances con- 
taining Two, Three, and Four Benzene Nuclei,” 
by j. E. Purvis. “ Kinetics of the Decomposition 
of Acyl Derivatives of Phenols by means of 
Alcohol in presence of Acids and Alkalis,” by M. 
Jones and A. Lapworth. 

Friday, 8th.— Royal Institution, 9. “ Albinism in Men and Dogs ” by 
Ptof. Karl Pearson, F.R.S. 

Physical, 8. “ Graphic Treatment of the Rainbow and 

Cusped Wave-fronts," by W. R. Bower. “ Gyrostatic 
Devices for the Control of Moving Bodies,” Tby J. G , 
Gray. 

Saturday, 9th.— Royal Institution, 3. “Bird Migration,” by Prof. 
C. J. Patten, M.A. 

Biochemical Society, 4, (In the ' Chemical Depart- 
ment, Royal Holloway College, Englefield Green, 
Surrey). 
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ON METALLIC COLLOIDS AND THEIR 
BACTERICIDAL PROPERTIES.* . 

THE HISTORY OF - 

COLLOSOLS. 

Uy HENRY CROOKES, F.C.S., A.R.S.M., M.I.R.B. 

Man is always fighting against unseen- foes. In the 
mediaeval ages a question was often discussed, viz., 0 How 
many angels can stand on the point of a needle ? * If 
instead of angels we say M devils ” or ^mrccobesi’^and' 
devils are only angels of opposite polarity— the subject can 
. he brought morq clearlytd our every day comprehension. 

: .Microbes of disease are the " devils ” that medical science 
is always wamng against^ they aTe so small as to be in- 
visible to, the naked: eye, and, in, fact, pan only be seen 


In June, 1903, 1 . exhibited at the Royal Society a number 
of plate oultores and. photographs, illustrating the germi- 
cidal action of. radiuna .emanations on several forms of 
microbes. The radium rays undoubtedly kill themicrobes, 
but at the same . time, unless administered with the most 
scrupulous care, they also kill, or burn up, the living 
tissues of. the. body.' ; . 

The radium emanations are due to the breaking down 
of the atom of radium, and electrons are constantly flying 
off with about two-thirds the speed of light (182,000 miles 
per second). .These electrons are now looked upon as 
being absolute .units of negative electricity. To try and 
illustrate their size is difficult ; imagine one, drop of water 
magnified tithe, size of the earth (goon miles diameter) ; 
an atom would then be about the size of a. walnut or a 
cricket-ball. ~ Now magnify the cricket-ball or atom to a 
cube oi ioaft, each side ; tho electron woujd.be about the 
-size of this dot{.) i/ioothof 1 in. diameter). The mind 
qannot conceive such, figures. 

Aboiit that time {*903), or shortly afterwards, the atten- 
tion of medical men was directed in a critical. scientific 
manner* apart froth: tradition and empiricism, to the cura- 
"tive effect of certain waters from mineral springs. Laborious 
research an the part of many workers has revealed the 
fact that these curative waters contain a number of e*- 



*. ■ l \ * * : ' n. • . ■ ■ t ■ 

Photographs Illustrating the Preservative Effeots of a Gollosol Argentum.’** 

Two plates of nutrient' gelatin exposed on the window-sill for half-an-hour. No. I. had been covered previously 
with ■* Collosol Argentum " for five minutes. No. II. was untreated ; both plates were incubated for forty-eight hours 
7af 2o°C; No. tjs sterile, NodlL contains about 350 microbes.— May 20, 19x3. ’ 

under a high power microscope — about xooo can be placed , tremely small metallic particles, endowed with continuous, 
6x1 the point of a very fine needle. Modern science has, *“ ** ' ““ xl “ 

Ih spite of their minuteness, found them, identified them, 
photographed, - isolated, cultivated; add finally devised 
1 means of killing them. The simplest: method of killing ! 
microbes is by the application of heat ; sunlight has also 
been found , to be a very efficient sterilising agent* Various 
disinfectants, such as cdibolic acid, chloride of lime, per- 
manganate bf potash, &c., have beeiv proved to be deadly 
to microbes. Unfortunately for ns- human beings, nearly 
every efficient germicide, known until recently has an irri- 
tating or destructive action on living organic tissues. The 
dream of the doctor has been to find an agent that will 
- kill .disease, or, in other words, bacteria, and will at' the 
same time ’do ho harm to the tissues of - the human body. 

Immediately following the discovery of radium .it was 
found that the emanations from that wonderful element 
had a very strong germicidal action, hut almost at the 
same time it was noticed that a vdry serious burning effect 
on the akin and flesh was also produced. 


* Read before tbs Royal Society of Medicine-, - April s, 1914. 


rapid, oscillatory" movement known as the “ Brownian 
movement." ' ■ . 

This condition under which these particles are present 
is known as the " colloidal ” condition. The word u col- 
loidal” is really a misnomer, but it has gained currency 
by long use. The actual state in which these particles 
exist is that of extreme minuteness ; they remain in sus- 
pension, being kept up by the continuous molecular bom- 
bardment of the surrounding liquid. Natural waters 
contain these metallic particles m comparative small 
numbers, and the problem arose how to increase the 
number and thus the efficiency of these particlesin a solution. 
One method, known as B redig’s method, of effecting this 
result was by using a high tension disruptive electric spark 
under water, between poles of the metal- tor be dealt with. 
Solutions containing an almost incredible .number of par- 
ticles of metal were- prepared by these means, and it was 
soon found that these , liquids' had a very high germicidal 
power. After a time it gradually became evident that 
these electric colloids, as the solutions were called, could 
not be depended upon ; they were not stable and were 





broken down by the presence o£ electrolytes. The next 
problem was that of stabilising these colloidal solutions* 
As the workers increased in number the proposed methods 
multiplied. Organic compounds of metals were introduced, 
but all; had drawbacks, such as non-stability, irritation, 
Caustic effect, &c. 

' A few years later, during a research I was engaged in, X 
noticed a peculiar action of some metals in inhibiting the 
growth of bacteria in their neighbourhood ; as a result of 
further work in following up this question X exhibited a 
number, of living cultures and photographs of my experi- 
ments at the Royal Society and at the Royal Institution 
in May and June, 1911. .The germicidal action of metals 
in these experiments is, at first sight, very similar to the- 
observed germicidal action Of radium, bat with this 
.enormous and important difference, that whereas radium 
" kills and destroys the flesh as well as the bacteria, the 
Other metals (in what is now called the colloidal state) kill 
the bacteria only, and exercise a bland and soothidg effect 
on the animal tissues. - ✓ 

; After further work on the subject, entailing about 2000 
experiments, I was able to produce a harmless liquid con- 
taining metallic particles in suspension, endowed with the 
' above described ‘‘Brownian* movement. I have called 
these preparations “ Collosols. * The germicidal 'action of 
colloid metals in suspension has been known for some time, 
especially during the Iasi seven or eight years, in con- 
nection with medical and therapeutic work ; but the great 
drawback in all previous preparations of this character, as 
has already been pointed out, is that— (1) They are not stable 
by themselves ; (2) they break down instantly when intro- 
duced into a liquid containing even a small proportion of 
common salt, such as the blood (containing 0*7 per cent 
.skit}, and are therefore useless for the human body; (3) 
they are nearly all irritating to the animal tissues. “Col- 
losols * have none of these drawbacks ; they are per- 
manently stable, they do not irritate the tissues, salt does 
not break them down, and they contain so small a propor- 
tion of metal, via., 1 in 2000, that even a poisonous body 
like, arsenic can be used with impunity. Well-known 
medical men have stated confidently that the dose is 
unlimited, as only the bacteria -and ferments are killed. 

Collosols can be applied topically as a lotion, by intramus- | 
color or intravenous injections, or by the mouth, and from 
numerous trials made by a large number of medical men, 
as well as from very many laboratory experiments, it has 
been proved conclusively that there is no microbe that can 
Withstand tiie action of collosols, when properly applied, 
for more than a few minutes. 

Silver and Mercury V Collosols n . of the normal strength 
(1 in 2000) were, diluted with nine times the quantity of 
nutrient broth (1 ip 20,060), and xo cc. of this mixture 
Were infected with two loopfuls of a vigorous culture of 
3. coli communis ; after shaking, so as to mix thoroughly, 
.Streak cultures were made quickly on agar plates, the first 
within, ten seconds, then at two, four, six, eight, and ten 
minute intervals. These plates were incubated at 37® C, 
for forty-eight hours, and gave the following results 

Stiver “ CqIIosoI * (x in 20,000} with B. coli communis ; — 
After 10 seconds— Growth. 

,i 2 minutes „ 

m 4 « ' » 

6 „ No growth. 

IT 8 IT M ' L 

U M IT II 

Mercury 44 Collosol ” (1 in 20,000} with B . coli com- 
munis 

After 10 seconds— Growth 
„ 2 minutes — No growth. 

« 4 11 11 

11 6 11 « 

« ® n i» 

•1 10 , II •> 

(In each case the blank or control streak gave a vigorous 
growth). 
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These experiments were repeated with silver and mer- 
cury 44 Collosols* at the normal strength ■ of x part in 
2000. In every case B. coli communis was killed within 
ten seconds* the only growth on the agar plates being those 
of the untreated control streaks. Several comparative 
tests were made with the gonococcus grown ^on agar plates 
smeared with fresh blood, with the usual precautions. A 
plate showing a vigorous growth and answering to the 
typical tests (mat is— Gram-negative, no growth on gelatin 
or agar at 2o°C. without flesh blood, but yigorpus growth 
at 37° C. on agar with fresh blood, and displaying the 
well-known diplococcus in pus cells) was swamped with 
“ Collosol ” silver for two minutes, after which time streak 
cultures were taken and transplanted to agar plates 
smeared with flesh blood as before, at intervals of two, 
four, six, eight, and ten minutes, and incubated in the 
usual way at 37° C. Result—Nogrowth Whatever, 

X have carried out many series < 3 , experiments similar to 
this ; for instance, with a young vigorous growth of . 3 * 
tuberculosis , I found that with “Collosol** Silver {1 in 
2000} it was killed in four minutes. With Staphylococcus 
pyogenes , various Streptococci, and other pathogenic 
organisms, X find that all are killed in three or four 
minutes; in fact, I know a f no microbe that is not killed 
in laboratory experiments in six minutes . 

It will be argued that laboratory experiments are not of 
much value, because of the very different conditions in 
which bacteria exist in the human body; the answer to 
this objection is that with a safe bactericide, such as 
Collosols, of which the dose is unlimited, large quantities, 
such as one pint or -more, can be injected intravenously 
(this has been done thousands of times with other liquids),- 
and it iB well known, that a fluid injected into the body 
soon spreads throughout the whole system. In some cir- 
cumstances it is desirable and even important to apply 
colloid metals, not only internallybut locally, such as in 
the case of a diseased joint containing encapsulated bacteria 
(such as the gonococcus at B, tuberculosis ). I have shown 
that this can be done by means of a very small electric 
current of about 30 to 40 milliampfcres With an E.M.F. of 
about 50 volts. Two blocks of solid nutrient gelatin were 
prepared, 2 ins. diameter and x in. thick. A current of 
35 milliamperes was passed through one of these (A) by 
means of silver pole plates i$ in. square, covered with 
flannel soaked in silver, collosol; the current, obtained! 
from a medical battery of 24 dry cells, was kept on for 
twenty minutes, the negativepolebeing placed on the top. 
The other block (B) was .arranged in exactly the same 
manner, and left for twenty minutes, but no current was 
passed. Stab cultures of B coli communis were made 
vertically through the centre of each block. Three days 
afterwards I noticed a growth along the line of the stabs, 
and in order to examine these more closely I made a ver- 
tical section of each block close to the stab. I then ob- 
served that in block (B) without current there was a 
vigorous growth of B. coli throughout the length of the 
stab, right up to the surface ; whereas, in block (A) with 
current, there was no growth at the surface, nor for the 
top eighth of an inch, and below that only a feeble growth 
for the rest of the lino of stab. This proves that the 
negative current of 35 milliamperes had driven the colloidal 
particles of silver into the gelatin, where they were able to 
continue their, germicidal activity, and that the particles 
did not soak into the gelatin to any appreciable extent, 
without the driving action of the electric current. 

To show that medical electric currents do not break 
down collosols, I passed a current of 46 milliamperes from 
the same 24 cells through 10 ozs. of Collosol Argentum 
contained in a glass vessel for one hour. The same silver 
pole plates 14 in. square were used, and were kept about 
2 inches apart. After turning off the current the collosol 
was examined under the ultra-microscope, and it was ob- 
served that no change in the 44 Brownian* movement had 
taken place. 

Much has been said as to the theory of this killing 
action. How is it. brought about? With regard to the 
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radium emanations it is undoubtedly akin to burning; 
radium sores are in a way similar to bams bat take very 
much longer to heal* Ultra-violet light, even at the tem- 
perature of liquid air (- i8i° C.) has apparently^ disruptive 
or bursting , action. I show photographs illustrating this 
action. „ - 

It seems probable that the action of colloid metallic 
particles in killing bacteria is due to another cause. As- 
suming* as seems reasonable^ and as has been definitely 
stated by some writers, that each metallic colloidal par- 
ticle carries a charge of electricity, these particles in any 
definite preparation are all electrified in the same manner 
•^■negative, for . example, in the case of silver — and are 
therefore mutually repelled, so that in spite of their con- 
stant and exceedingly active movement (about 6000 times 
their own diameter per second), they do not and cannot 
touch each other, and thus do not lose their charge. If, 
however, a foreign neutral body (such as a microbe) enters 
the solution, these electrified particles are not repelled 
from it automatically, bat may even be attracted to it if 
it happens to carry a charge Of the opposite polarity by the 
action of adsorption *, in any cash, being of much greater 
mass, the microbe wilt receive tfie charges of tnany thou- 
sands or millions of particles of metal, and this may very 
bonceivably accQunt for its death- 7 r : . W \ \ ' / 

/ Bacteria are measured under the microscope in terms of 
/i{i/iooothbf a millimetre), and the average .size of a. 
coccus may be taken as 1 /a diameter* or in the case of; 
bacilli r ji in length. The size of colloidal metallic par- 
tides is, however; very much smaller, and they are mea- 
sured in terms of fiy. (i/i,ooo,oootb of a millimetre). 

^ According to Zsigmondy, particles of more than 60 or 70 
, ju/uinsL liquid sink to the bottom, while those of less than 3 
or 4 w cannot be seen under the ultramicroscope, even with 
, ■ bright sunlight as the illnminant. Thus the proportionate 
Size of a microbe and the smallest visible metallic colloid 
particle is about 330 : r, or to give a popular example, 
their relative sizes are as the elephant in the Natural 
History Museum compared with the shrew mouse 
underneath. 

The number of colloidal particles in a liquid containing 
0*05 grm. of gold per litre, or 0*005 per cent, is, according 
: to Zsigmondy, 1,066,000,000 percnbicmiUimetre; assuming 
each particle to be. 15 fifi diameter, ©wing to the difference 
in specific gravity, there would be about double’ the 
, number of particles of silver. As Collosol Argentum con- 
tains 0*05 per cent — or ten times the amount of Zsig- 
mondy’s typical solution— the number of particles present 
would be, in round numbers— 

1,000,000,000 xi x 10 K xdoo.per cc. m 20,000,000,000,000 
per cc. of xs drops, 

, An Illustration of the protective value of “ Collosols " is. I 
sfapW in two photographs (Figs. I. and II.). Two plates of 
nutrient gelatin peptone, A and B, were exposed on the I 
window-sill for half-an-hour. A had been previously washed 
witfrColIoso! Argentum* B turns untreated. Both plates were 
then placed inthe incubator at so® C. .for forty-tight 
hours. It will be seen that A ia sterile, whileBcon tarn, 
about 350 colonies, of, microbes. It must be admitted that * 
about an equal - number of bacteria in the duBt will have 
fallen bn the two plates during the time of exposure side 
side; the result shows the rSU of colloidal metals in 
the form of w Cbllosols " as a protective agent m dressing 
wounds after operations, and also all, smaller scratches, 
wounds, and sores on the body . ■ 

With reference to the medical employment of these 
preparations, my medical and, other friends have, during 
, the past two and a-half years, famished me with very en- 
contain ng reports, which seem to warrant these remedies 
receiving a more extended trial by the medical profession. 

; (These preparations are manufactured * by. Crookes’ 
Collosols, Ltd., and can be obtained at the Company s 
Laboratory, 109, Ladbroke Grove, London, W*). 


SOME ERRORS IN THE DETERMINATION OF , 
THE RARE EARTHS AS HYDROXIDES, 

By T. O. SMITH and C. JAMES. - 

The writers have observed that when the rare earths are 
precipitated as the hydroxides and ignited to oxides that 
the results are higher than when they are precipitated as 
oxalates and ignited. Moreover, the former method gives 
results which are not concordant with varying amounts of 
the precipitant. Since this method has, been often recom- 
mended for quantitative determinations it seemed desir- 
able that a careful investigation should be carried out. 

As a basis for determining the sonrce of error it wot 
thought advisable to compare the following precipitants : 
Oxalic acid, ammonium oxalate, sodium hydroxide, and 
ammonium hydroxide. If : the cause of error were due to 
the formation of a baric salt, lanthanum being the most 
powerful base of the rare earths would tend to give a 
I maximum. It seemed preferable to use lanthanum chloride 
rather than lanthanum nitrate, since lanthanum hydroxide 
upon ignition would hold chlorine more readily than nitric 

A solution of pure lanthanum chloride was prepared by 
igniting a very pure lanthanum oxalate, dissolving the 
resulting’oxide in a minimum amount of dilute hydrochloric 
acid, evaporating to dryness* and taking 1 up in water. 
The solution was made faintly acid, by a few drops of 
hydrochloric acid, to convert any traces of basic chloride 
back to the normal salt. 

Oxalic Acid . — Varying amounts of the lanthanum 
chloride solution were 1 measured out, mid precipitated in 
the cold fay the addition of a slight excess of oxalic acid. 
The volumes in each case were kept constant so as to 
remove any donbt as to solubility. The precipitated solu- 
tions were allowed to stand over night. The oxalate, was 
filtered off, washed with cold water, dried, apd ignited. 
The results follow t— 


No. 

LaClg, cc. 

' Wt. of oxide. 

Oxide, percc 

x i. 

25 

0*0866 

0*003464 

2 W V 

25 

0*0864 

0*003456 

3 •*' 

50 

0*1729 

0*063458 

4 •• 

50 

0*1732 

0*003464 

5 • • 

5 ° 

0*1729 

0*003458 

6 ,, 

75 

0*2594 

0*003459 

7 •• 

- 75 

0*2596' 

" 6*003461 


Average .. .. . . 0*003460 


Ammonium Oxalate.— In order to avoid the formation 
of free hydrochloric acid and consequent possible solubility 
of the oxalate during precipitation, ammonium oxalate was 
employed as reagent. The operations were identical with 
the above, except for the substitution of ammonium 
oxalate for oxalic acid. The results follow: — 


No 

/ , - cc; : 

t> Wt. of oxide. 

Oxide, per cc. 

x 

.. 50 ' * 

0*1725 

: 0*603450 

2 

go 

0*1726 ” 

0*003452 

3 

.. 25 

0*0864 

0*003456 

4 

.. 25 

0*0865 

0*003460 

5 

50 

'0*1729 

0*003458 

6 

• . 50 

0*1730 

0*003460 

7 

•• 50 * 

0*1728 

0*003456 

8 

- 75 

0*2594 

0*003459 

9 

- 75 

0*2592 

0*003456. 


Average (omitting x and 2) . . 

0*003458 


Sodium Hydroxide . — Varying amounts of the lanthanum 
chloride solution were taken, diluted, precipitated at the 
boiling-point, filtered, washed with hot water; dried, and 
gnited. The following figures were obtained 
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— No. LtCfoee. Wl.ofoxide. Oxide per cc. 

~ as 0*6878 p'oo35ia 

a . ; 50 0**751 0*003503 

3 .. 75 o<26ig o;o63492 

' Average .. .. 0*003503 

The variation of these results with each other, suggested 
precipitation with different amounts of the reagent. Three 
jjocc* portions were taken* diluted, and 'precipitated at the 
boiling-point with a measured, slight excess of sodium 
hydroxide solution. Three other, 50 cc. portions were 
taken# diluted, heated toboiling, and precipitated with 
doable the " amount of sodium hydroxide. The data 
follow 277 / / ’ h , ;r, ’ / a - ‘ , ' : . ; 

No. XaG 1 s.cc. Wt* of oxide. Oxide, perce* . 1 r 

> ' - - 1 ■.‘rx.r .V , 50 \ ■/ : r o-i75|x ' - * ^*003503 _ - J 

- :3 5© ^0*1733 ^©*003566 

, ^ 1* 50 , ; *0:1755 . ~ 0*0035x0.. 

Average .. •*' .. ' ©003506 

-*'X’ 'V— V' 50'1 . 1 0*17^2 0^003544 

• -'i r "5 . . f r' 59 0*1771 „ ■ 0*003542 . . v 

6 50 ; 0*1768 0*003536 , 

.Average /. - 0:00354*:^ 5 *\ 

Ammonium Hydroxide . — Varying amounts of the 
. lanthanum chloride solution were taken, heated to boiling,; 
precipitated with a slight excess of ammonium hydroxide, 
filtered, washed with hot water, dried, and ignited. The 
results follow :— 


No. 

LaCls, cc. 

Wt. of oxide. 

Oxide, per cc. 

I 

35 

0*0870 

0*003480 

-3 1 « # 

*5 

; 0*0871 

0*003484 

3 *• 

50 

. 0*1740 

0*003480 

/ 4 •' 

50 

< o* r 743 

0*003484 

5 •* 

75 . 

0*2612 

0*003483 

6 

75 

0*2616 

. 0*003488 


Average .. 6*003483 

When the results of the various pTecipitants are com- 
pared the following, facts are brought out Ammonium 
oxalate gives figures similar to oxalic acid, with the 
exception- that when an excess of ammonium oxalate is 
used the .precipitate carries with it some ammonium 
oxalate. Upon washing. the precipitate with water the 
complex ammonium lanthanum oxalate appears to undergo 
hydrolysis. When this takes place some lanthanum 
Oxalateis.prodacedin such a fine state "of division that it 
passes through the filter : paper. The first two results 
.among. the ammonium oxalate determinations illustrate 
this fact. ' It was observed that these filtrates. were some- 
what opalescent. ; 

The amounts lot oxide are high when sodium hydroxide 
is used. .This is.evidently not due- to the formation of a 
basic Salt, since,, when a large amount of sodium hydroxide 
1 $ used, still higher results are obtained. - The above facts 
indicate the carrying down of sodium. In order to prove 
the presence df sodium in the oxide it was dissolved in 
hydrochloric acid, and the solution tested for .sodium by 
means of the flame coloration and the spectroscope* Both 
gave very decided tests for sodium* 

Ammonium hydroxide" was substituted for sodium hy- 
droxide because of its volatile nature, r But in this case 
also high results were obtained, although not as high as 
when sodium hydroxide was used. A qualitative analysis 
of the lanthanum hydroxide revealed traces of chloride 
which wouhHndicate the formation of a certain, amount of 
basic chloride. It is highly probable that ammonium 
hydroxide would give' quantitative results if the lanthanum 
were present as the nitrate, because upon < ignition the 
basic nitrate if formed would be -readily" broken down 
to oxide. 

^Dwham, New Hampshire, 

Feb. 44, 19x4.4 


ANOMALOUS . ROTATORY DISPERSION.* 

By Prof. LEO TSGHUGAEFF, Royal University, St. Petersburg. 


It ha? been well known since Biot’s classical work on- 
rotatory polarisation that most of the colourless active 
bodies exhibit 44 normal” rotatory dispersion* the numerical 
values of the optical rotation continuously increasing with 
decreasing wave-length (?/. H. Landolt, 44 Das Optiscbe 
Drehungsverroogen” II. Aufl., Bcaunscbw., 1898 ; P. 
Walden, Bcrl. Ber* t 1905, xxxviii., 345). 

The dispersion ratios of compounds of this class 
, r«ic . . 

vary for the most, part within the limits i*8 to 2*0. Quarts, , 
cane-sugar, .different active hydrocarbons,, and alcohols: 
may bedtedas examples of such bodies. " ' f t 

Biot'wasalso the, first to .point out that there areseveral 
exceptions to this rule, which belong to tlw dpm^in qf 
44 anomalous”.rotatory dispersion. This|erm Jsgeneratly 
applied to those cases in which the 1 Optical rotation passes 
through a maximum or through a zero value, or decreases 
with decreasing wave-length. The rotation and dispersion 
of these substances are, however, largely influenced hy the 
temperature- and by the nature of the spfoent, so that a 
substance which shows anomalous rotatory > dispersion 
under some . conditions may become normal under other 
conditions.' 

In the present state of our knowledge we . can assume 
that all the cases of anomalous rotatory dispersion Jiitherto 
described may be divided into three classes. 

1. .To the .first class belong all those cases In which 
anomalous .dispersion is due to the superposition of the 
optical rotations of two for more) diff erent Mndsofnormolly 
dispersing molecules differing in rbtatorydispersion as well 
as ini the sign of their rotation. 

It was shown by Biot that dispersion of this kind may b® 
observed in mixtures lof .dextro-rotatory camphor with 
laevo -rotatory oil .of turpentine, and Arndseh put forward 
the supposition -that .the anomalous dispersion of tartaric 
acid is due to the same cause {Ann. Chm.Phys^ 1858, 
[3] * Hvm 858). - Mixtures, of i menthone with isOmen thone 
may be cited as, a further- example (L. Tschugaeff, Zett* 
Phys, Ckem.y 1911, Ixxvi., 469}. k ' ' 

2. Another type of anomalous rptatory dispersion is 

intimately related , with the existence of absorption bands in 
the spectra of the active compounds ip question. The 
discovery of this type is due to the French physicist,: A. 
Cotton t (t Recherches gar Tabsorption et la Dispersion de 
la Lumi&re par les Milieux doues du Pouvoir RotatQire” 
Thfcse, Paris, 1896). f . 

Cotton pointed nut m iSgfrthat the disperaioncurves of 
certain coloured solutions, containing, for example, double 
tartrates of copper or of chromium, go through a maximum 
in the next neighbourhood of the absorption band, the 
sign of the rotation being subsequently changed, and the 
curve going, through a second maximum of the opposite 
sign. \ , - 

- Cotton has shown further that the anomalous dispersion 
m absorbing bodies is intimately allied with the so-called 
circular. diebroism ; that is to say, the two circular rays 
resulting from- the original- plane vibration are not -equally 
absorbed by the active body. 

It is well to mention here that Drude (“ Optik” igo6), to 
whom we are indebted for a general electronic theory of , 
dispersion, has shown that this theory, is quite in accordance 
with Cotton’s experimental results. 

Cotton carried out his remarkable investigation with 
solutions of complicated composition ; he was not able to 
isolate his active complex salts nor to obtain thein in the 
state of purity. The same is true of the subsequent 
measurements of McDowell {Physical Review, 1905, p. 163) 
and of Grossmann (Chem, Centric 1908, 1996; Zrit. 

Pkys. Chem 1910, Ixxii M 93),. who repeated and extended 
-Cotton^ experiments. - 


* A Coutsibudoix to a General Discussion no "Optical Rotatory 
Power, ^eid before the Faraday Society, March ... 
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Vive years ago I discovered (Bert. Ber., tgog, xHi., 
2244) a series of coloured and active compounds showing 
anomalous rotatory dispersion of the same type as Cotton's, 
double salts. These .compounds were derivatives of the 
menthyl-, bomyl-, and fenchyl-xanthates and of the corre- 
sponding thiourethanes. * 

It was pointed , out that there is a general parallelism 
between the absorption spectra of these bodies and the 
shape of their dispersion curves (L. Tschugaeff arid A. 
Ogorodnikoff, Zeit. Phys, Ghent 1910, lxxiv., 503 ; 1912, 
Ixxix.,481). A still closer parallelism holds between the 
dispersion and absorption produced by one and the same 
active, body in different solvents* the absorption and the 
dispersion .curves being always displaced in the same 
direction by passing from one solvent (toluene) to another 
facetone). 

On the other hand* evidence was brought forward that 
the ’anomalous dispersion was; not due to the influence of 
the solvent, since the . compounds in question. showed this 
property also in, a state of superfusion (L. Tschugaeff and 
A. Ogorodnikoff, Ann . Chim. Phys, , 1911* [8], xxii.„ 137). 
But still moire noteworthy is the recent work of Brunat 
XCompesRmdus, tgirtplpi.V ^^ and' Cotton [Gbmpfes 
R&tdui, !9ii, cliHi ? ^5), who ;gnraefied\ in observing 
ctrfculqr dichrbism in one. of mysubBtances — 1 ; 2 diphenyt 
3^^bornyliroido xantbide— oftbefollowing constitution >r- 
\ * ";v* jut' ' • * 




iS— pCi 0 Hj7 . ; 
and pointed out. that the connection between this pheno- 
menon and -the sign Of the. optical rotation in both die 
antipodes is exactly the same asis required by theoretical 
considerations. 

During the investigations performed in my laboratory it 
was shown that Abnormalities may occur In the shape of 
the dispersion cUrve of an active and colourless compound 
if it exhibits an ultra-violet absorption band in the neigh- 
bourhood of the visible, spectrum (L. Tschugaeff, Zeit. 
Phys. Ghent*, 1:911, lxxvL*_46g; Bull* Soc . Chim., 1912, 
[4] ,.xi,y 71&; .L.Tsobugaeff and A. Kirpitcheff, Bull.Soc, 
C^w;vigi3r;[4l*\»^» 796) 


Thus the dispersion ratio 


: Wr 

Wo 


of many ketones goes 


far beyond the normal limits mentioned above, e.g. i— 


j Substance. 

Camphor 

Bpicamphor . , ...» . . 

otr-Dibromcamphor ... . . 

" «<*- Diiodacamphor .. . . 
Dibydrpcarvone .* . . .. 

Puteggbne y , *•, •• 

i-MetbylHsyclohexan-3-bne • . 

. Nopinone . v* . . ' • • • * 
Pinonic acid • « i •* 


Solvent. 


JM* 

■Wo" 

2*69 Methylic alcohol 
2*76 Methylic alcohol 
3M3 Benzene 
3 *4$ Benzene 
3*30 N One 
2*76' None 
3*50 None ' 

3*75 None , 

2*63 Methylic alcohol 


{ ' The dispersion corvea bf such ketones for the most "part 
cannot be expressed by the simple formula given by 
Drude— . 1 -- 

.. ./ : .«_ • 

; ' ’Mr-x* 

Moreover,, the rotations are influenced very largely by the 
nature of the. solvent, just, as is the case in substances 
shrxwingr-anomalous rotatory dispersion. 
y On the other hand* it is well known that the ketones 
exhibit a general absorptiqn band at about 3500 to 3800 
A.U., whereas the saturated hydrocarbons and alcohols; 
are practically diactimc for these radiations. We are- 
herefore justified in concluding that the exaltation of the 

dispersion ratio— ^ in the ketones is intimately, as- 

r«ic 

soclated with the nature of the absprption spectra of these 
^compounds. 


As a matter of fact; -ft was shown -by Darmois 
(“Recherches sur la' Polarisation Naturelle et la Pplarisa- 
tion . Rotatoire Magndtique/ ' Tb£se, Paris, 1910) that . . 
camphor exhibits the typical form of anomalous dispersion 
in the neighbourhood of the ultra-violet absorption, band. 

Quite the same seems to be true in the case of aldehydes , 
which, like the ketones, show selective absorption in the 
ultra-violet, as was pointed out recently by Henry and 
others. Miss S. Matthiesen undertook at iny suggestion 
the optical study of the following members of the citronellal 
group:— ' • 

CH/ f >H 

' CHj 

Citroaellal. 


M* 

w 


2*42. 


CH; 

ch 3 , 


t 3 / • ^ ’ /^H 


DihydrodtxoncIIal. 


Wt s 

Wc 


2*40. 
H 


:CH* 


— CH3 — CHarrCH- 


2— d— CHa— ch 2 oh 

] 

sh 3 . 

CitroueUyl alcohol. . . 


-fT— 

Wc 


CH 


3 Ni 


2*04. 

H 

-I 


CH* 


/ 


CH— CHa— CHa^H^HCr-CHa— CH a OH 

. ■ . c«j : ■ 

D&ydrocitronellyi alcohol. 


X , 

It will be seen that the aldehydes examined possess 
almost as high a dispersion asroany ketones, whereas the 
corresponding alcohols give quite normal dispersion ratios. 
{To be continued). 


CHEMICAL REACTIONS AT VERY LOW 
... PRESSURES.* , , ' 

I.— The Clean-up of Oxygen m a Tungsten Lamp. 

JBy IRVING LANGMUIR. - 

About three years ago wc had -occasion to measure the 
amounts of gas given off by a tungsten wire when heated 
in a vacuum* We were surprised to find that amounts of 
gas as great as 1000 times the volume of the filament were 
apparently given off without any Indication . that the 
source of supply was nearing exhaustion. Careful Investi- 
gation showed that the gas really came from, the decom- 
position ;of the vapour of vaseline used on .a stopcock, 
placed between the vacuum pump and the lamp containing 
the tungsten wire. , The apparatus was -therefore recon- 
structed, avoiding the use of stopcocks; but still the, steady 
revolution of gas was obseryed when the filament .was 


* Paper read before the New York Section of the American Cbemica 1 
Society, From the Journal of the A merican Chemical Society, xsucv.‘ 
fcto.a« 
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heated, although at a much smaller rate than previously* 
The source of this gas was found to he water-vapour given 
.off' by the glass, of the bulb; -which, coming, into contact 
with the heated wire, produced hydrogen and oxidised the 
tungsten*. The hydrogen was. indicated by the McLeod 
gauge, whereas the water-vapour had not been. Further 
- study showed that, to avoid such evolution of gases, the 
bulb must be heated to a temperature of at least 360° for 
an hour or more, after the lamp has been exhausted with a 
.mercury pump. Dating" this heating of the bulb, it is 
necessary to absorb the water-vapour with phosphorus 
pentoxide, or, much better, with liquid air. In order to be 
able to measure the quantities of gas accurately, we 
avoided the use of charcoal or any other porous material 
; in connection with liquid air, hut depended simply upon the 
. low temperature to'condense out water-vapourand carbon 
> dioxide. For this purpose the ^be connecting the lamp 
bulb with the rest of the apparatus. was bent in the form 
.of a U, which was kept immersed in liquid air during the 
whole of the experiment. . > ; y . . 

When these precautions were taken, it was found that 
.relatively, little gas was evolved when the filament was 
. heated. The gas actually obtained from the filament was 
, given off nearly instantaneously when the metal was 
heated for the first time to a temperature exceeding about 
1500°. This gas usually amounts to from three to ten 
* tunes the volume of the filament, arid consists mostly of 
carbon monoxide. (All volumes of gas given in this paper 
are supposed to be measured at atmospheric pressure and 
at room temperature). ' * ' ^ 

It may be of interest to give the results of the analysis of 
the gas riven off from the bulb during the heating to 360®. 
Before heating the bulb,' it was thoroughly dried out at 
room, temperature over liquid air, and the gases obtained 
in this way were pumped out and rejected. Upon then 
heating the bulb 10 360° for an_hour, the gases given off 
were approximately as follows*;^ 

300 cu. mm; water-vapour, 

: 20 cu. mm. carbon dioxide, 

~ 4 cu. mm. nitrogen. 

The bulb in this case was an ordinary 40 watt tungsten 
lamp bulb, made of lead glass. For a description of 
the method of analysis used, seejfonm. dm. Chem. Soc . 
(rgi2, xxxiv., 1313).. ' * _____ 

In all of the work described in this paper, pressures were 
. measured by a. McLeod gauge, which was capable of 
measuring accurately to pressures as low as 0*01 micron of 
mercury (0*00001 mm. of mercury). From the known 
volume of the system and the pressure in it, we calculated 
the number of cm* of gas in the system, and the results in 
general are given in . terms of quantity of gas rather than ] 
m pressures. , , / 

Wehave very carefully tested out the reliability of the 
McLeod gauge; and find that for. all gases that are not 
condensed in a vacuum system at the temperature of 
^78? (solid carbon dioxide: and acetone), the McLeod 
’ gauge gives extremely accurate results. But this gauge 
does not correctly indicate the pressure of such easily 
~ condensible gases as water-vapour, oil-vapour, or mercury- 
vapour, nor does it indicate correctly the pressure of any 
gas in the presence of even small amounts of water- vapour* 

During some of the experiments on the evolution of gas 
from a tungsten wire, we noticed that if the filament was 
heated at a high temperature in gas which had previously 
been given off by the filament or obtained in any other 
way, rise pressure would gradually decrease. 

This clean-up of gas was known to exist in ordinary 
commercial tungsten lamps. There are several indications 
of this. In the first place, it was known that when a 
tungsten lamp is first lighted, after having been sealed off 
from the pump, there nearly always occurs a flash of blue 
' glow in the lamp. This gradually becomes less intense, 

. and finally, after flickering a few times, completely dis- 
appears. Other indications were obtained by attaching a 
adioraoter to the lamp bulb. If, by swinging the lamp, 


the radiometer vanes were set in rotation, the time neces- 
sary for them to come to rest was at first only a few 
minutes. . After the lamphad been burning several hours, 
the time necessary for the radiometer to stop increased to 
about an boar. Another and more, accurate way of 
indicating this change in pressure is by means of quartz 
fibre, placed in the lamp bulb, dose to the filaments, one 
end being attached to the glass close to the base of the 
lamp, and the other end swinging freely in the vacuum. 
In one typical experiment the pressure had been 0*0x8 
micron, at the moment of sealing the lamp off from the 
pump. Upon shaking the lamp so that the fibre was set 
in vibration, and then placing the lamp in a quiet place, it 
was found that it took sixty-six minutes for the" amplitude 
of the vibrations to become onS-haff the original amount. 
After' this lamp had,* been running at xw.p.C. for about 
three hours, the tune necessary for the amplitude - to 
decrease 50 per cent had become xi5 tnihutes. . Jri otber 
words, the amount of damping of the filamenthad decreased' 
in - the ratio of 175 ; 1. " This indicates that the pressure 
must have been at least as low as 0*010 micron, and pre? 
sumably very much lower, because even in a perfect 
vacuum, the filament would probably not have vibrated 
much longer tban ixs minutes to half amplitude. 

-Evidence of a clean-up of gas in presence of electric dis- 
charges is not uncommon. For example, it is well known 
thatm the Moore tube, or in Gcissler tubes in general, the 
vacuum steadily improves. 1 The same observation has 
repeatedly beerrmade in KSntgen ray tubes. It has been 
generally assumed that the gas in these cases is driven into 
the electrodes, or into the glass, or is absorbed by the 
metal which sputters from the cathode. 

In order to gain a clear insight into the nature of the 
changes occurring in tungsten lamps during life, it was 
decided to investigate in some detail the causes of the 
clean-up in such lamps, and to study the behaviour of 
various gases in this regard. 

Chan-up of Hydrogen* 

When a tungsten filament is heated above 1300° K in 
hydrogen, at low pressures, the, hydrogen gradually dis- 
appears. (In this paper the letter K — Kelvin — will be used 
to denote absolute temperatures, in accordance with the 
recommendations of the Association International du 
Froid; see Chem . Ztg.* 1911, xxxv., 3). It has teen 
shown In a previous paper (Joutn* Am. Chem, Soc. t xg 12, 
xxxiv., 1310) that this action is caused by the hydrogen, 
becoming dissociated into atoms in contact with the fila- 
ment, the atoms then being driven on to the bulb, and 
there held by adsorption, or some other cause. The 
hydrogen on tbe hulb is in a particularly active form, and. 
is capable of reacting at room temperature with oxygen. 

Since these experiments were made, further investi- 
gation of the clean-up of hydrogen has been carried on, 
and interesting results have been obtained. These, how- 
ever, will be given in a subsequent paper*. 

Clean-up of Oxygen. 

It is well known that metallic tungsten oxidises in the 
air at a red heat, and becomes covered with a layer of the 
yellow oxide, W 0 3 . At a white heat the oxide volatilises 
easily, forming a yellowish white smoke. 

The first experiments with a heated tungsten filament in 
oxygen at a very low pressure showed that the oxygen 
disappeared fairly rapidly, without producing any darkening 
of the bulb. The rate of disappearance was proportional 
to the pressure of oxygen, but if the temperature of tbe 
filament was above 150O 0 K the rate did not seem to 
increase very rapidly with rising temperature. Also, when 
different lengths of filament were heated in the same bulb, 
the rate was found not to vary in proportion to the surface 
of the filament- Further investigation showed that tbe 
measured rate was to some extent limited by the rate of 
| diffusion of the gas from the pump bulb and McLeod 
1 gauge over into the lamp bulb* At low pressures much 
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longer times are necessary lor the equalisation of pressures 
than at ordinary pressures. 

To. avoid this resistance to the flow of the oxygen, 
several changes were made in the apparatus. 

The apparatus used for the final experiment (Exp. 265) 
is diagrammaticaily represented in Fig. 1. The lamp bulb, 
B mas made large (1020 cc.), so as to have as large a pro- 
portion of the oxygen as possible in immediate contact 
with the filaments. Below the lamp is a tube, l, immersed 
in liquid air, which serves, to exclude mercury vapour from 
the lamp; The lamp contained three sections of filaments 



Fig, x. 


with fpur leading-in wires, so that any one of the sections 
Could be heated to any desired temperature. 

The diameter of the wire was 0*0394 mm. The lengths 
of the sections were • 


Section. " Length (cm.Jk Are* (sq. cm.). 

a .. 5*4 . 0067 

b .. 14*6 > 0"l8i 

c .. .. .. 47 f ° 0*583 


The tuhing between the bulb and the McLeod gauge g 
was made as short as possible, about 25 cm., and of 
, large diameter (about o*8 mm.) internal diameter, so that 
the resistance offered to the flow of gas would be as small 
„ as possible* For the same reason the volume of the 
McLeod, gauge was made small (50 cc.). The apparatus 
was exhausted by a Tdpler pump through the mercury 
seal m, through which also fresh supplies of oxygen were 
admitted. 


After thoroughly exhausting die system (bulb heated One 
hour at 360°), and freeing from water-vapour and carbon 
dioxide, a definite amount of pure oxygen was admitted; 
and the seal m closed. After taking a reading of the 
gauge the current was suddenly, turned on the filament, so 
as to heat . it very rapidly to the desired temperature. 
Readings of the gauge were - taken regularly every mhmte. 
With the longest section of filament, especially at the 
higher temperatures, the oxygen disappeared so rapidly 
that it was nearly gone in one minute. In these cases the 
current was turned off after a few seconds, and a reading 
of the gauge taken. The time intervals were measured by 
a stop-watch. ' . . , 

When the filament was heated to a temperature between 
900° and 1200 0 K in oxygen, it immediately became coated 
with an oxide film which was at first straw-coloured, and 
gradually changed to dark blue and then to a dull browm 
Simultaneously, the filament cooled off considerably, and 
ceased to be even .red-hot, so that the current had td be 
increased considerably to maintain the original temperature, 
f If the temperature was now raised to 1300°, bright spots 
; appeared which gradually extended along the whole fila- 
"ment. 1 * When the filament had become uniform, it was 
found that the oxide film had entirely disappeared, and 
that a given current would 'heat the filament to the same 
temperature as originally. - 
The reason for the cooling of the filament is undoubtedly 
that the, oxide, is a better radiator of heat than the bright 
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metal. The experiment indicates that the oxide volatilises 
in a vacuum at a temperature of about X30o p . ’ The dis- 
appearance of the oxiae is not due to dissociation of the 
oxide, for no evolution of gaB occurs when the oxide film 
disappears. - . ; ».• 

At temperatures above 1250° the service of the filament 
always remains bright, even after long treatment in 
oxygen. 

Fig. 2 gives a typical curve showing the way the pres- 
sure of oxygen decreases with the time. In this case 
section a of the filament was cheated to, 1470?. The 
ordinates represent the total amount (in cu. mm.jof oxygen 
gas remaining in the system (bulb, gauge, and tubing). 
The volume of the system being 1075 cc., x cu. mm. of 
gas corresponds to a pressure of 0*706 micron. 

. In practically every case the curves obtained were as 
smooth as this. Sometimes the gas would not completely 
disappear, but a slight residue, which proved to be nitrogen 
or carbon monoxide, would remain. In these cases this 
amount was subtracted from the other 'leadings before 
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drawing further conclusions from the results. Before 
admitting, fresh oxygen, these residues. of foreign gases 
ypere always pumped out. - “ 

. In some of the early experiments it had been found that 
the rate of riean-npof the oxygen wa*? nearly independent 
of the temperature of the filament. , One of the hypotheses 
that seemed to account for this was that the observed rate . 
was simply the rate at which the oxygen cam e in to -con tact 
with r tbe filament. 

It became of interest, therefore, to calculate from , the 
Idnetic theory at what rate a gas at low pressures would 
come iu contact with asolidbady. .. 

Calculation of Greatest possible Rate of Clean up . — Let 
us consider, a square centimetre of a surface exposed to the 
pressure of a gas. According, to the kinetic theory^ the 
pressure, is cahsed by the impact; of the molecules. Let.p- 
be tberaverage velocitywithwbichthe molecules strike die 
Surface, and Jet m be the mass of the molecules which 
Strike a square centimetre; of surface per second. Now, 
accprding to tbe laws of mecfcahics, the force .exerted by a 
series of collisions is equal to the momentum given up to 
the aurtace per unit time. Since the molecules leave with 
the. same velocxty with which they strike the surface, the 
mamentnmgiven up per second wih bo mxw. This is 
eqnal to the pressure, whence — r7y 

m_- pfrv . , ; . . {x}- 

We can thus calculate the mass of gas which comes into 
contact with each sq. cm. of surface; if we know the pres- 
sure and the average velocity of the molecules. : 

According to the kinetic theory, the mean square velocity 
v* of the molecules in a gas. can be calculated from the 
equation — , ^ J ^ ' 

P ido* * - . . (2>, 

where d ™ density of the gas. 

The ordinary gas law pv m RT can be written — 

p m dRT/M . . V . (3), 

where M — molecular weight. 

Combining this with Equation 2, we get— 

' 9- V3RT/M. . ... . . . (4); 

IF we assume that v — 9 then from (x) and (4) we may 
obtain tbe approximate formula— 

' , • m - VM/Rf. Jt- (5). 

- - . , , ' ; 

Knudson Man. Phys., 1908 » xxviit, 999), by making use 
of Maxwell’s distribution law, has avoided the above 
assumption, and has obtained equations which should be 
rigorously correct. Careful experimental investigations 
have. . proved the accuracy of the equation. From 
Knndson’s formulas, the following equation for the value 
of m is rirndily obtained,— 

m m VM/RT . pi V. 2 v , . . „ (6), 

which -gives results 38 per cent larger than the previous 
formula. 

To apply this formula to the case in hand, we place 
R - 83*2 x io® and for oxygen M = 32. For room tem- 
perature (25 0 ) T is 298°, whence— 

nt - 

flere p is to be expressed in dynes per sq. cm. . If- we 
express p in microns of mercury, we have— 

m — 19*1 x io- 6 p grms. per sec. per cm. 4 . (7). 

Onecu. mm. of oxvgen at room temperature and atmo- 
spheric pressure weighs 1*30 x ro- 6 arms. Hence the rate 
at which oxygen, at a pressure of p microns, comes, in 
contact with x sq. cm. of surface Is 14*6 x p cubic mm. per 
second per cm. 9 

■' tiow, in general, not all of the oxygen molecules which 
strike the filament will combine with it, but only a certain 
pr oportion will do so. 


Let ns represent by * the ratio of the actual rate at which 
oxygen disappears to the rate which would prevail if the 
oxygen combined with the filamenLas fast, as it comes into 
contact with it. Let q be the quantity of oxygen in the : 
system at any time, /. -Then we have — 

dq/dt ■» «xX4*6^A ! . ,. . . (8), 

where q is expressed in cu. mm, at 298° K and atmospheric 
pressure." ’ 4 - - ' ( / • 1 / \ 

p — ’pressure in microns of mercury. : * 

- A « area of filament, in sq. cm. , 
t — time in seconds. / . ' . 

e — fraction of molecules of oxygen which strike the 
■ ; ^lament that combine with it. , . , .... 

The Quantity of gas q in the system can be readily cat- f 
culated from the pressure and temperature of the gas and " 
the volume of the system.* In the presentexperimehts the 
volumes of the different parts of the apparatus had been ' 
measured. If the lamp bulb is at room temperature we 
have — / '■ ' 

„ i - 1 ? « pvfrfo, • : ' ^ 

where — '■■■'. T'* 

q — quantity of gas in the whole system in cubic mm. 

■ at 760 mm. pressure and 25 0 . 
f — pressure in microns. 

I 9 — volume of system in cc. 

. When any part of the apparatus, for example, the lamp 
bulb, is heated above room temperature, then in calculating, 

9 we add the volumes of tbe various parts at room tem- . 
peratUre and then add the product of the lamp volume by 
the square root of the ratio of the absolute room tempera- 
ture to the bulb temperature, That is, if tbe bulb- is at 
3 oo 0 ( 573 °abs.) t in stead of taking its real volume, 1020 CC., 
we take 1020 x ^298/573 - 734 00. Knudson explains 
fully tbe reason for multiplying by tbe square root of the 
temperature ratio M*t». Phys. n 1910, xxri., 205). We have 
thoroughly tested out this rule, and find that at pressures 
below about 10 microns it holds accurately. Let 9 0 be the 
effective volume of tbe system, as calculated above, then 
■ we have — , - . ' ... 

q mpn 0/760 . / . . /,■ ; (9), 

By combining (8) and (g) we obtain— ,v * • / v . * 

dqjdt — 11,100 s q A/ 9 q, 
whence— . > .* 

« * soyxio^f^; log ^ J . ^ (xo). - 

Here qo is the amount of gas originally present and q ib 
the amount after t seconds. v 0 and A are expressed in ‘ 
cm. units. ; / 

Results of Experiments . — Such a large number of experi- 
ments were made that it would be impracticable to give 
anything more than a summary of the results along with a 
few typical illustrations. A .particular study was made of 
the effect of the following four factors on the rate of 
clean-op; — ^ . 

1. Pressure. 

2. Length of filament. 

3. Temperature of filament, 

4. Temperature of bulb. 

Previous experiments with smaller bulbs had shown that 
the oxygen, even at the lowest pressures* combined with 
the filament to form W 0 3 . This was found by determining 
the loss in- weight of a filament, during treatment in oxygen 
and comparing this loss with the amount of oxygen which 
disappeared. An additional check was had hy measuring 
the increase in the electrical, resistance of tlfe filament 
when cold, and also when heated. specific resistance 
and the temperature coefficient of the resistance are not 
affected by heating in oxygen. From the changes in 
resistance the change in diameter could be calculated, and 
was found to agree well with that obtained by! direct 
weighing after breaking open the lamp. In all the experi- 
ments the ratio of loss of weight to the weight of oxygen 
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cleaned up was very close to {fast calculated from the 
ratio W *.30. 

Only in rave instances was enough oxide deposited on 
th^fmlb to. be visible; whereas, if the equivalent amount 
of tungsten had been on the bulb it would have been nearly 
black. This is an indication that the oxide must be of 
very light colour. 

. It is an interesting fact that when tungsten is heated 
to a very high temperature in nitrogen which ' con- 
tains traces of oxygen the blue oxide W a 0 5 is formed. In 
pure oxygen at high or low pressures this oxide never 
sems to be formed , except when the temperature is so low 
that the oxide remains on the filament instead of distilling 
off. This fact would indicate that the yellow trioxide is 
produced extremely rapidly directly on the filament; while/ 
the blue oxide is formed only by subsequent reduction of 
the trioxide. 

AH the experiments with oxygen gave results that were 
easily reproducible. The errors seemed tube onlysucb as 
would occur from- errors in the measurements of the tem- 
perature of the filament. In marked contrast with the 
experiments on theclean-up of - hydrogen- we never found ; 
any indications of fatigue intfae clean-up ofpxygen. . 

■ ;j ., ' _ ' ' f “Tobe conrinaedl, J ■ 
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'/a • ’ Sail Flying. *. r . , ^ 

; Dr. A. Magnan, Director of the Ecoie desHantes 
Etudes, has just presen ted to die Congress of the Society 
Savantes a paper concerning & new apparatus invented by 
him with a view of enabling men to fly with: sails, in the 
same way as ^flying birds, by utilising only the force of the 
wind, excluding all other propulsion whether . m tive or 
, muscular force- Flying with sails is a sort, of continual 
Swopping. The satling bird does not appear to utilise any 
. acquired speed. It does not appear to descend . Its wings 
are motionless in all directions. Sea birds especially era- 
ploy ihis kind of flight to the almost entire exclusion of 
any othcr, but they can only do this with a good deal of 
wind, and it is when the wind is pretty strong that the 
. most ideal saihflying is to be observed. Many a time has 
man tried to imitate sailing birds. But, however, there is 
.only one: experimenter worthy of retaining our .attention 
it U Lilientbal. And in spite of thousands of experiments 
and trials he was only able, in employing ascending cur- 
rents— that is to; say, by .Hying against the wind— to .cover 
very- small distances- Dr. Magnan has tried Jresh ex* 
periments of this kind. He has imagined an apparatus 
copying textually the sea-bud. He has succeeded in this 
very exactly, thanks to his preceding researches on ..there: 
r latioh to/the aeroplane with _jthe dimensions that he had 
found hi birds. He has already made . some ' trials with a 
; light apparatus carrying a mannequin, but be Has come to 
the conclusion, like Luienthal, that if it is Important to 
imagine an Ideal apparatus, it is also important to know 
how to manage it. One must learn how to drive such an 
apparatus as one learns how to ride a bicycle or to swim 
, This apparatus Calculated for a given weight, including the 
pilot, has the following dimensions : — - 

/ , , 8 d kilos. . go kilo*. laakUot* 

Alary surface ;(M 3 ) .. «. .. ,3*52'- 3 . 7 a' 4*07 

Weight of wings (kilos.) .. .. 15*560 17*500 19 '450 

Spread {metres) .. .. .. .. 6*02 . 6*27 6*49 

‘Width of the wing to the middle . 

(metres) .. 075 078 0*81 

Length of tail (metre) . ... .. 0*77 o*8b 0*83 

Weight of tail (kilos.) . .. .. 3*680 4*140 4 ; 6oo 

Surfaced! tail (M a ) .. .. 0*42 . 0*46 , vO‘49 

Length of apparatus (metres) . .. 2*49 2 79 2*69 


M. Magnan has supplied this apparatus with: a spread-tail 
so. as to copy the example of certain' birds who. give, to ffm -w 
tail and to the wings ■ two contrary incidences, and . thus 
remain motionless for hours together.. Moreover, the 
Wings of the apparatus, which are very pointed, have the - 
‘exact form of the wings of sea-birds. They are .also , 
formed like ^gutters, one* third of the back of the wing 
being folded downwards at about 6o°. . M. Magnan, who 
is well aware of the difficulties that the pilot .of such a . 
monoplane must experience in order to 'realise .the .sail 
flying, makes his apparatus public, . hoping that some 
audacious flyer would like himself to attempt to fiyagajnst 
thewmd. ' . _ 

The Electrocution or Noxious Bisects. 

A new machine has just been invented by an engineer, 

M, Friggerij for the destruction of Inserts. This electric 
machine has been tried. at Palacios, in the province of 
Santa- Fd, in the Argentine Republic.' The review the 
Electrician explains the machine imagined by M. Frigged* 

It is a well-known fact that insects in general, and grass- 
hoppers In particular, are good conductors. of electricity* 
On a carriage that it is easy to transport, M. Frigged 
places a spirit motor mid a' dynamo with . an alternating 
current. At the back of the carriage a drum/ is placed, on 
which about 200 metres of insulated cable have been rolled* 
This cable tarries the ‘current to ^ metallic net or system 
fixed on to a little vehicle with two wheels, apd which 
carries in its centre a transformer which is destined to 
raise the tension to 6600 volts and even more. The 
metallic circuit is disposed on the ground infested with 
the insects, then the circuit is established between , a pole 
and the dynamo, formed by a stem of iron fixed into the 
ground and the net. After several trials, which have all been 
crowned with success, the experiments at Palacios were 
considered as decisive. Indeed, not only has it been pos- 
sible to destroy the. grasshoppers hut also their eggs, which 
are to be found buried more than 9 centimetres deep in .the 
ground. With the Bam e apparatus provided with a metallic 
broom worked at the end of an insulatied handle, and Which 
is joined to the positive pole of the transformer, it is also 
possible to completely dean the trees attacked by the 
Diaspts pentagon a and other insects. 

The Death of the Earth. 

A mathematician, M. Veronnet, has just calculated that 
the living attire of the earth has only two million more 
years to live. The animals and plants will die. AlMife 
will cease progressively on the surface of .our globe, and 
that will happen in less than twenty thousand centuries. 
And it is the cold that will bring about the death of our 
planet . This hypothesis has already been mentioned. But 
this is the first time that learned calculations have assigned 
such a short existence to terrestrial life. The deductions 
of M. Veronriet are, however, most rigorous. Two com- 
munications concerning them have been made to the 
Academy of Sciences, but have passed unperceived. M. 
Veronnet supposes, according to the theory of Helmholtx, . 
that the sun contracts in Cooling arid coustantly loses energy 
in the.form of heat, in proportion to its surface and atihe 
fourth power of its temperature. , This is the law of Stefan. 
In speaking of the actual solar , temperature, which is ad- 
mitted to be of about 6200°, and in making certain hypo- 
theses concerning the state of the condensatron Of the sup, 
M> Veronnet finds that the mean actual temperature Of 
the earth must be of about 16 0 and 34 0 at the equator. 
These figures that result from calculations correspond 
pretty well to the reality. By looking backwards to the 
past, the learned mathematician perceives that two millions 
of years ago the sun must have had rays equal to one 
and a-half of its present rays. The quantity of heat that 
waB dispersed on -the earth was much greater than now. 
In the neighbourhood of the poles at a . latitude of 80° the 
temperature of the surface of the earth 'must have been 


about 90°. So, then, according toM. Veronnet, life could 
only have appeared from this period and starting from the 
poles, M. Veronnet has calculated also that in two millions 
Of years the ray of the, sun will be reduced by one-tenth. 
The earth will then be completely 'frozen, its average tem- 
perature being only- at 6°, AH life' will then be impossible 
on the earth. Death will ensue, preceded probably by a 
return to a state of barbarity. The duration of .life on the 
earth would thus be of about 4 millions of years, and we 
would then he actually at about the middle of the curve 
ff presenting terrestrial life. As for the planet Mars, the 
same calculations Indicate that it has long since been 
frozen, and that there is no more life on its surface. The 
speculations of M. Veronnet were the subject of a very 
interesting discussion -af the last sitting of the Soctetd 
Astronoinique de France. " M, Camille Flammarion 
accepts the' hypothesis of M. Veronnet only with very 
great reserve. For him, geology takes the' terrestrial life 
back more than twenty thousand. centuries. Then, again, 
the planet Mars does not seem to him to be a frozen world, 

, Another factor must alfeo intervene in these calculations, 
according to M. Bdot . This i* the radio-active properties 
of bodies. . The physicists have shown that the quantity 
of heat thrown off by radio-active bodies is so intense that 
the globe wbuld be heated instead of being cooled if the. 
terrestrial mantle contained, as far as a depth of, 70 kilo- 
metres, the same proportion of radio-active elements as™ 
the rocks of the surface. Bat M. Pinsieux, Member of 
the Institute and Astronomer of the Paris Observatory, 
owns that physicists cannot know how radium acts at the 
formidable pressures that correspond to a depth of 70 kilo- 
metres. The rblt of radium in nature is not yet demon 
strated* Radiating matter has not yet intervened in 
laboratory experiments. , ■< 

. A New Method of Analysis. 

A very ingenious method of analysis, enabling the esti- 
mation of substances susceptible of being precipitated in 
liquids, has just been imagined by M, Dienert, head of the 
water service of the City of Paris. He has combined the 
colorimetric process of Dnbosq with the projection lantern. 
By looking in the half of the nebl of a telescope or lunette 
mt a liquid containing matters in suspension, through a 
luminous cone, and in the other half of the held at a 
standard liquid, ft is easy to see if the two liquids have the 
same coloration. By means of a colorimetric scale com- 
posed of standard liquids containing determined quantities 
of matters jin suspension it is then very easy to compute, 
or at least to have ,a good idea of, the quantity of precipi- 
tate contained in a liquid. This same method can be 
utilised for determining the' abundance of microbesin a 
vaccine or in any liquid, microbes being solids in sus- 
pension.: M. Dienert applies this method to the estimation 
of matters contained in spring water, to the standardising 
of sulphuric acid, &c. 'The exactness obtained is as great 
as is the case with quantitative analyses. From 20 to 
£6 c& of water are sufficient to make an analysis. 

Phosphorescent Calcites. 

M. Lacroix, Professor at the Parts Natural History 
Museum, has presented before the Academy a very in- 
teresting paper by M. Pisani, who has remarked that 
certain crystals of carbonate of lime can, under the in- 
fluence of heat, acquire a remarkable phosphorescence 
which renders them luminous in the dark. Up till now it 
was thought that this phosphorescence was due to the 
presence of small traces of rare bodies. In the most 
part of calcites there are to be found, indeed, extremely^ 
small quantities of yttria ; but M. Pisani has operated on 
absolutely pure crystals of carbonate of lime, and he has 
observed that when they are heated they become phos 
phorescent. This curious property of the crystals of 
carbonate of lime is,, then, not due to the presence of rare 
elements, . 
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PROCEEDINGS OF SOCIETIES. 

ROYAL INSTITUTION. 

Annual Meeting-, May 1,19 14. 

The Duke of Northumberland, K.G., president, 
inthe Chair.. , 

Thu Annual Report of the Committee of Visitors for the 
year 19x3, testifying to the continued prosperity and effi- 
cient management of the Institution, was read and adopted. 
The Report of the Davy Faraday Research Laboratory 
Committee was read. ‘Thirty three hew Members were 
elected In 1913. Sixty-three ; Lectures and Nineteen 
Evening Discourses were delivered in 1913. The books 
and pamphlets presented amounted to about 289 volumes, 
making with 7x0 volumes (including periodicals bound) 
purchased by the Managers, a total of 999 volumes -added 
to the Library in the year. , Thanks were voted to the 
President, Treasurer, and Secretary, tb the Committees 
qf" Managers and Visitors, and to the Prof essors, f or their 
valuable services to the Institution during the past year, 
The following gentlemen were unanimously elected as 
Officers for the ensuing year 

President — The Duke of Northumberland. 

Treasurer — Sir James Crichton-Browne. 

Secretary — Alexander Siemens. 

Managers— The Right Hon. Lord Btytb, Dr. Horace 
T. Brown, J, H. Balfour Browne, Charles Hawksley, 
Major Edmund H. Hills, Dr. Donald William Charles 
Hood, Sir Edwin Ray Lankester, Sir Alexander Mackenzie, 
Robert Mond,. the Right Hon. Lord Moulton, Edward 
Pollock, Sir James Reid, Bart., the Right Hon.the Marquis 
of Salisbury, Alan A. Campbell Swinton, and Harold 
Switbmbank. ^ 

Visitors -^ William R. Bousfield, Charles John P. Cave, 
Rev. Edward S, Dewick, Dr. William J. GoW, William A. 
T. Hallowes, John W. Jarvis, James Y, Johnson, H. R. 
Kempe, Dr. Adolph Liebmann, Carl E. Melchers, Dr. H. 
Foret ei Morley, Dr. F. W. Passmore, Charles E. S. 
Phillips, and Arthur J. Walter. 


NOTICES OF BOOKS. 

A Text-Book of Organic Chemistry* By A. F.Hqlle- 
man, Ph.D., F.R. A.Amst. ; Edited by A. Jamieson 
Walker, Ph.D. (Heidelberg), B.A, and Owen E. 
Mott, Ph.D. (Heidelberg). Fourth English Edition. . 
A Laboratory Manual of Organic Chemistry for Beginners. 
By A. F. Holleman, Ph.D., F.R.A.Amst. Edited by 
A. Jamieson Walker, Pb.D. (Heidelberg), B.A. 
Second Edition. 

New York: John Wiley and Sons, Inc. London* 
Chapman and Hall, Ltd. 19x4, 

When the first English edition of this work was issued ten 
years ago it was at once recognised by all who are in- 
terested in the teaching of Organic chemistry to college 
students as a novel and valuable work, and it took a 
position tn the front rank of text-books from which it has 
never been displaced. It is no exaggeration to say that 
its merits have been recognised all over the civilised world, 
for the original Dutch has been translated into seven 
languages, in many of which it has passed through several 
f editions ; thus there is clearly no need to enlarge upon its 
special features. In the latest edition much new matter 
has been added, and more attention has been paid to file 
application of physico-chemical methods in organic 
chemistry. The section on tautomerism has been re- 
written. The laboratory manual, which Is issued in a 
separate volume, is an appendix to the text-bboki and 
describes the experimental work which can suitably be 
performed either by students who are using the text-book 


Phosphorescent Colettes. 










Cksuicm/ News 
May 8; 1914 


228 


Meetings for the Week. 


weights* 19*9 and 22*1 respectively. The author suggests 
that the first gas is a mixture of neon and helium, ana the 
second cantains a large pro portion of -nitrogen. 

J Betermiaationof Traces of Arsenic of the Order of 
a Thousandth of a Milligramme. — L. Moreau and E.; 
Vineti — The method - depends upon the reaction 
X2AgN0 3 42ASH3 4 H 2 0 * iaHN 0 3 +- AsaOj +• isAg. The 
metal is deposited in the form of a ring. The apparatus' 
consists* of— (i,) a hydrogeir generating flask; (ii.) a 
U-tube containing silver nitrate to wash the gas; (hi.) a 
U-tabe containing the liquid to he investigated ; (iv,) a 
assail tube' bent, twice at right angles and containing an 
acetified solution of N/10 silver" nitrate, at the bottom of 
which the ring is formed. ; The arsenic is determined by 
comparing the ring with that obtained with known quanti- 
ties of arsenic, in exactly the same experimental conditions . 

- Absorption of Carbon Dioxide from the Air by; 
Chromium .Hydrate.— Mil. Z. lovntcbitcb.— Chemically 
pure chromiana hydrate was exposed to the sir for five or 
sot days at 25 0 and the. product was then analysed. It 
W^S?fotmd tbat its compositiOn agreed with the formula 

fSH a O. This moaocarbonatebasacon- 

siautcomposition even at roo°. When dried to constant ' 
weight at this temperatiire it retains almost ail * its Carbon 
dioxide.' . 1 ; '> 

Constitution of Potassium Carbonyl.— A. Joannis. ' 
— Potassium carbonyl deflagrates in- presence; of air, or 
water, or when heated. The action of water upon it can, 
however, be studied by attacking it with water vapour at 
a tension of some millimetres, or by suspending it in liquid 
ammonia, arid then adding water drop by drop, diluted 
with Squid ammonia. If the reaction is allowed to proceed 
slowly no explosions occur. A reddish yellow liquid is thus 
obtained, and from it glycol lie acid can be separated. The 
reaction is KCO.COK-h 2 H 3 0 »CH 3 OH.COOK 4 -KOH. , 
Hydrates of Primary Amines. — Felix Bidet.— Normal 
amylaraine, isoamylamine, and isobutylamine combine in 
the cold with the water vapour of the atmosphere, giving 
crystalline hydrates,. In the case of- isoamylamine the 
formula, of the hydrate is, C$H n NH 2 ,2H 2 0. Air the 
hydrates melt below too 0 , and are remarkable for theii 
high vapour tension, even below their melting-points. 

Bulletin de la Socteie Chimique He France . , 

' Vol. xv.-xvi.. No. 5, 1914. 

‘ Rdle of FlUorine In the Animal Tissues.— Armand j 
Gautier. — In the muscles; glands, nervous tissues, blood, i 
and, in the assimilating or nutritive secretions of the 
animal, fluorine is combined with phosphorus and the 
nitrogenous organic matter. One part of fluorine fixes 
350 to 750 parts of phosphorus to the organic matter. In 
the bones, cartilage, tendons, elastic tissue fluorine is 
associated with 130 to xSo times its weight of phosphorus. 
Finally, in the hails, hair, feathers, epidermis, Ac., the 
fluorine and phosphorus are present in the ratios in which 
they are fouud in minerals, especially in apatites. 


No. 6 , 1914. 

Determination of the Constitution of Iodohydrines 
by the Action of Tertiary Amines.-rMM. Tiffeneau 
and Fourneau;— .When -the two iodohydrines of phenyl 
glycol, C6H 5 CHOHCH 2 I and CsHjCHICHaOH, .are 
treated with tertiary amines two different reactions take 
place. In the one case, addition pure and simple occurs 
with formation for each iodohydtine of an todohydrate of 
Choline, — 


CsH 5 CHOHCH a NRR'R" C 6 H 5 CHNRR'R''I 


and 


CH a OH 


In the other case, elimination of HI takes place, but the 
hydrogen does not come from the hydroxyl group, and the 


result is a vinylic alcohol which isomerises to the corre- 
sponding aldehyde or ketone,—' 

CsHjCHOHCHal C 6 H 5 C0HCH 2 -> C 6 H 5 COCH 5 ,, 
C6H 5 CHICH 2 0H->C6H5CH*CH0H-> ; 

CsHsCHaCHO, 

Thus the action of tertiary amines gives , a double indica- 
tion of the structure of iodohydrines*; in the first place, 
.aldehydes or ketones are formed in Which the oxygen is 
present in the place occupied by it In the iodohydrine, and J 
secondly, a salt of choline is formed in which the. nitrogen 
is situated ro the place of the iodine* With the primary 
iodohydrine of styrolene the elimination of hydracid is the 
preponderating reaction, while with the secondary iodo- 
hydrine the addition reaction is the most important. \ 

. Transformation of X.imp^ ifato Carvomenthehe 
: and . M embane,— G* V avon.^If limonene is sis a k en J n 
an atmosphere of hydrogen in presence of glatinum'hl&ck f 
the gas is rapidly absorbed, and pH the ltmanepe;is^ trans- 
formed into, mentbane, GjoHao* (The reaction tak$s place : 
at the ordinary temperature and Under atmospheric pres- 
sure)* But without modifying the experimental conditions 
it is possible to hydrogenate the exterior double bond, and 
to prepare carvomenthene ; it is only necessary to stop the • 
reaction when 22*4 litres of hydrogen, have been absorbed 
.per molecule of limonene. - 

Action' of Biazo Derivatives on Vegetable Oils,— 
P, Sisley and M. Frehse.— The salts of diazobenzene and 
of diazonaphthalene do not give colorations with veget- 
able oils, but the chloride, of diazoparanitrobenzene gives 
very marked and stable colorations in many cases, If 
the reaction is negative (as with olive oil) the oil turns 
yellowish orange, owing to the formation of a HttTe phenyl- 
nitroeamine and decomposition products of the diazoic salt*. 
The colours obtained by different oils do not differ much 
in shade, being generally red 1 or reddish brown, But since 
olive oil gives rio reaction the purity of a specimen may be 
determined by means of the test. 


MEETINGS FQRJTHE WEEK. : ■ 

Monday, nth.-* Royal . Society of Arts, 8. (Cantor Lecture). “Some 
Recent Developments in the Ceramic Industry,” by 
W. Burton, M.A. 

Royal Institution, 3* “The Last Chapter of Greek 

Philosophy— Plotinus as Philosopher, Religious 
Teacher, and Mystic,” by The Very, Rev. w. R. 
Inge, D.D. 

Tuesday, X2th.— Royal Institution, 3. “ The Present State of 

. Evolutionary Theory,” hy Prof. W, -Bateson, 
F.R.S. > 

Royal Society of Arts, 4.30. (Cobb Lecture). “The 

Singing of Songs, Old and New,” by H. Phmket 
Greene. . 

Wednesday, 13th.— Royal Society of Arts, 8. “Glass Painting in 
Mediaeval and Renaissance Times,” by John A. 
Knowles. 

Thursday, 14th,— Royal Institution. 3. “Identity qf Laws, in 
General and Biological Chemistry,” "by Prof. 

- Svante Arrhenius, D.Sc., Ac. 

- — * Royal Society, f “ Various Inclinations of the 

Electrical Axis of the Human Heart— Part l, a, 
The Morinal Heart, Effects of Respiration,” 
by A. D. Waller. “Fossil Plants showing Struc- 
ture from the Base of the Waverley Shale of 
Kentucky” by D, H. Scott and E. C. Jeffrey. 
“ Controlling Influence of Carbon Dioxide in the 
Maturation, Dormancy, and Germination of 
Seeds,” by F. Kidd. “Cultivation of Human 
T amour Tissues m vitro.” by D. and G J. Thom- 
son. ** Nutritive Conditions Determining' the 
Growth of certain Freshwater and Soil Protista,” 
by H. G, Thornton and G. Smith. 

Society of Dyers and Colouriata, 8; "Chemistry 
of Starch and its Transformations,” by W. A. . 
-- Davis. “Analysis of Malt Extracts,*! by W. P. 
Dreaper. “Temperature and Concentrations* 
Affecting Hydration and Soda Absorption during 

- the Process of Formation of Cellulose Monofils, 1 
hy Clayton Beadle and H. P. Stevens. 

Friday, 13th.— Royal Institution, 9. “ Plant Animals, a Study in 
SymRoils,” by Prof. F. Keeble, F.R.S. - , 

Saturday, iflth.— Royal Institution, 3. Bird Migration,” by Pfot 
p * C. J* Pa tten , M.A, _ u ^ ^ 
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CHABANEAU 1 AN EARLY* WORKER ON 
PLATINUM.* 

By Prof. JAS, LJBWIS HQWE. 

Not long since M. Louis Quennessenof Paris (head of the 
old house of Des Moutis and Co., platinum refiners) 
directed my attention to an early worker on platinum, 
Pierre- Francois Chabaneau, whose name has so far es- 
caped the historians of chemistry that I think it is net even 
mentioned in any English or German work, and has only 
appeared in the last edition of Moissan’g u Traite de 
Chimie Minerale.” More recently, through the courtesy 
of M. Quennesseu, I have received a copy of an all but 
unknown memoir, “ Notice sur Chabaneau, Chimiste 
Perigourdin^ par JM/JuIeapelanouei printed at Perigucux 
, in 1862, portidns of which appear to be of sufficient inte- 
rns tto put ,;on record. This biographical sketch was 
' written jn 1857, though not published tip five years later, 
and; hUs for its purpose M to. call to the. attention of our 
citizens the nsefui work, too, little known, of a modest 
man, who unquestionably deserves ; the .first place among 
the distinguished men whom f Pdrigord has given to the 
worlds , ’ ■ d , 1 , , . 

It may be noted that Pdrigueux is the capital of the old, 

, province of Perigord (now in part Dordogne) in south-west 
France, and has an interesting history going back to the, 
time when it was the old Gallic town of Vesunna, the 
capital of the Petrocorii. Numerous remains of VeBunna 
: are still in existence, especially baths, temples, an aque- 
duct* and fragments of the amphitheatre, mostly /dating 
from its Roman occupation. The most notable building 
of Pdrigueux is the cathedral of St. Front, belonging to 
the Byzantine period, which bears quite a close resem- 
blance to St.' Mark's Venice. The town has undergone 
maiiy vicissitudes, having been taken by the barbarians in 
the fourth century, the Saracens in the eighth, the Normans 
in the ninth, the English In the fourteenth, and later: re- 
stored to the Fcencb. It was a stronghold of the Calvinists 
dki the Huguenot wars, and at this time was nearly laid in 
ruins. In the midst of an agricultural region, it is*perhapS 
best known for its truffles and chestnut fed hogs, the latter 
being Used in hunting for the former. 

The early history of Chabaneau is a not unfamiliar one 
of precocity and hardship. - 

Pierre? Francois .Chabaneau -was born at Nontron (in 
north-western Dordogne) April 21,1754. His family were 
respectable artisans, and he would undoubtedly have fol- 
lowed the obscure career of his parents had not his . inteUi- 
i geode and pronounced love of- study attracted the attention 
of his uncle, a monk of the order of St. Antony, it Aveyron 
fiii south'central prance, a hundred or so miles from 
Nontron). , Young. Chabaneau spent several years with 
tbie uncle, pursuing his* studies along ecclesiastical lines, 
destined ftwc the > church. He was then sent to Paris for j 
further theological study with thiQratotians, for his uncle 
was evidently by no means an ascetic. Here, for the sake 
of his kinsman, he entered upon his studies with great 
ardour and made such such rapid progress that he as- 
tonished his teachers; bis theses were the admiration of 
all.' Nevertheless, in spite of his brilliant successes, other 
. Influences were working on him, as is so often the case 
.with such natures. He was not bom for metaphysical 
studies; his inquiring disposition could hot accommodate 
> itself to the abstractions of scholastic philosophy. The un- 
supported scaffolding of theological hypotheses, the inter - 
• minable verbiage, the halting arguments of the doctors, all 


failed to satisfy the spirit of the young Chabaneau and to 
accord with his ideas. He demanded mathematical argu- 
ments, the definiteness of figures, exact science, and not 
the science of paradoxes ; his reason rebelled at the false , 
ideas they sought to each him. In Ms dissertations he re- 
futed his teachers by arguments which they could, not con- 
trovert, and. did it so thoroughly that the furious professors 
finally expelled their audacious scholar, as a punishment 
for his independence and for his success. 

Behold now our young man in the streets of Paris, in 
the midst of the immense Babylon, without relatives, 
without friends, having neither experience of the world nor 
yet money 1 The six livres, which represented his whole 
fortune, had been expended in the purchase of a perruque, 
imperiously demanded by the customs of the times* He 
dared not return to his angry uncle, nor indeed had he tbe 
means for the journey.— A kind Providence directed him 
to the abb£ La Rose, to whom he related- his story and re-, 
yealed the extreme embarrassment in which he found him- - 
self. The worthy abbd was greatly interested and offered 
to place him as professor of mathematics in the Jesuit 
college at Passy (just out of Paris), of 'which he was the 
director. The young theologian, whose studies had been 
confined to Greek, Latin, and philosophy, was absolutely 
unacquainted even with arithmetic; He was greatly dis- 
appointed when he learned what his employment would be, 
but necessity compelled him to seize even this plank of 
safety ; it was this or nothing. He unhesitatingly accepted 
the position, without venturing, to . acknowledge his com- 
plete ignorance of the subject be was to teach ; bethought 
that perhaps by work and perseverance he might be able 
to fulfil his duties. He gave proof on this occasion of 
energy rare in one of his age, for he was only 
seventeen. ' ' 

It is related of Jacques Amyot, the celebrated translator 
of Plutarch, that while he was a college servant he was 
possessed of such a desire for knowledge, that he studied 
at night by the light of the fire. Young Chabaneau, whom 
chance and want compelled to teach others what he did 
not know himself, and who had great ambition to worthily 
carry out his task, passed the nights in preparation of the 
lessons for the following day. He hid his lamp, and then, 
when all the college world slept, lit it and worked till day. 
And so it was that, with indefatigable labour, aided by a 
powerful physical constitution, he^ made himself master of 
arithmetic, algebra, and geometry. Nor did be stop with 
these studies ; the passion for knowledge dominated him. 
He studied experimental physics, natural history, and 
chemistry, that prodigious science which had just begun to 
give promise of the astounding wonders which have been 
realised in our day* 

Just at this time was beginning the most active period 
in the work of Lavoisier, and it was the year before that 
he had presented to the Academic des Sciences his refuta- 
tion of the supposed transformation of water into earth, in 
which the balance was used as an instrument of chemical 
research, and which soon led to the conception of the per- 
manence of matter, and later , to the overthrow of the 
phlogiston theory. This work of Lavoisier could npt fail 
to make a great impression upon such a mind, as that of 
Chabaneau., , - ,-Y , t 

His pupils made rapid progress; they wondered at the 
knowledge Of the young professor, and the director, abbd 
La Rose, did hot cease from expressing his satisfac- 
tion. . .. 

Chabaneau, was now about twenty years old, an age 
when is often born the love of independence. He knew 
that the knowledge which he now possessed would suffice 
to supply all bis material needs*. He therefore resigned 
from his position in the college of Passy, after having -ex- 
pressed his most sincere thanks to his benefactor, and, 
taking lodgings in the 'Rue des Mafhutins, within the city, 
opened after the fashion of that day a course of public 
lectures, which met with great success. , - 
Among the most assiduous of his auditors were the 
i young sons of the Comte de Pena- Florida, whose fathe 
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had sent them to France to complete their education, and 
also to procure several professors for a great college for 
the nobility which he proposed founding at Bergara. 

Bergara ,was a , small city in the Basque province of 
Guipuzcoa in northern Spain, and near the Bay of Biscay. 
It afterwards came into some prominence as the place 
where the treaty was signed in 2S39 between Spain and 
the Carlists of the Basque provinces. Of the subsequent 
history of the college I have been able to learn 
nbfhing. 

The young nobles gained the affection of their professor 
and made, him the most brilliant offers if he would accept 
the direction of the college, founded by their father. 
For. a long time Cbabaneau - resisted, but, finally yielding 
to the earnest solicitation of . the young marquesses and 
other friends, he decided to exchange France for Spain. 
He immediately began the study of the Spanish language* 
and with such ardour that in a few months he felt that he 
had fully mastered it. ✓ / * ' 

He remained three years at Bergara, devoted himself 
without relaxation to scientific study, and acquired such, a 
reputation that the king, Charles lit-, wishing to locate 
him in Madrid, created for him a public Chair of 
Mineralogy, Physics, and Chemistry, lodged him in one of 
his palaces, and granted him an annual stipend of 3200 
piastres (2400 dols.), a very considerable sum for that 
time. ;/ r ' . “ , ' : 

The inauguration of his coarse took place in the pre- 
sence of the king and all the court! This opening lecture 
had for its subject the utility and the future of science, 
and was so remarkable that a Spanish poet composed for 
the occasion an ode, dedicated to the learned professor. 
Impelled by the love of science, and wishing to justify the 
high favour In which he was held by the king, Chabaneau 
continued with great earnestness his scientific work. As 
he desired to enter into relations with all the learned men 
of Europe and to profit by their work, he recognised the 
necessity of studying English, Italian, German, &c. So 
energetic was he in his language study that at the age of 
twenty-five he was master of no less than eight languages, 
living or dead. 

Charles II I, provided Chabaneau with a valuable library 
and a laboratory, considered at that day 41 magnificent.” 
All the spare moments remaining from his public instruc- 
tion were devoted to the study of physics, and especially 
of chemistry. At this period Spanish America was sending 
to the mint at Madrid not only ingots of gold and silver, 
but also from time to time a mineral in the form of little 
white metallic grains, infusible and very heavy. The 
miners found it associated with gold and with diamonds (?) 
and called it plating from its similarity to silver (plcUa in 
Spanish); - ; ’ 

The government had no use for the platina, and, fearing 
it might be used to debase the coinage, ordered (ineffectu- 
ally) that it should be buried when extracted from the ore.. 
Meanwhile, in 1741, an .Englishman named Wood gave 
the knowledge of platjna to Europe; in 1750 Watson 
announced that it contained a metal hitherto unknown ; 
in 1752 Sbeffer, director of the Stockholm mint, and in 
2754 Lewis, in London, dispelled all doubt regarding the 
fact that a new metal actually existed, Baron von Sickingen 
' proposed a method for its extraction from the ore. 

The new metal, platinum, thus obtained was in the form 
of a powder or sponge, which resisted fusion, even in the 
most powerful furnace, and was thus wholly useless in the 
arts, Chabaneau undertook the difficult task of obtaining 
platinum in metallic ingots, in spite of its infusibility. He 
recognised that this very infusibility would give great value 
to objects made of this new metal. 

Several other chemists of the time had busied themselves 
with this same problem. The only hope of success ap- 
peared to be in' alloying platinum with other metals, but 
this seemed' to present insurmountable difficulties, owing 
in part to the impurity of the platinum ore, and also to 
the large amount of other metals necessary for its Solution. 
It was early observed (von Sickingen says by Scheffer, who 
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wrote in 1752) that a small amount of metallic arsenic 
caused platinum to fuse easily, but the ingot thus obtained 
was exceedingly brittle. Acbard (1779) found that . by 
heating this alloy for a long time at a high temperature . 
the arsenic was gradually volatilised, leaving a mass of 
platinum in a malleable condition. . While his communica- 
tion to the Berlin Academy is entitled Leichte Methode, 
Gefasse aus Platina zu bereiten” it was nearly ten years 
before practical application seems to have been made of 
tbe method, and thongh a letter appears in KrelU Annalen 
in 2790 stating that platinum vessels can be bought cheaply 
of JeUnty in Paris, they were actually very rare and pds-- 
slbly never practically used until after the close, of the 
century. Achard’s method seems, however, to have been 
used industrially by Jeanty as late as 1820, though the 
method of Chabaneau, rediscovered by Knight and pos- 
sibly independently by Cock also, -Came into* general use 
in the first decade of the nineteenth century. The vessels 
made by Achard’s method could never have been Satis- 
factory, especially owing to the. difficulty , of completely 
removing the arsenic from the platinum. 

Among the nobility who had interested themselves in 
the founding of the college at Bergara was the Marquess 
of Aranda. This man (minister of state and general, in 
1787 ambassador to Paris) was distinguished among all 
the nobles for his devotion to science. He held Chabaneau 
in high esteem, and encouraged him strongly in his pro- 
jected work upon platinum. He had the government turn 
over its whole supply of platinum ore to Chabaneau, and 
furnished him everything in his power for the laborious 
undertaking. Laborrous, indeed, for even to day Dumas 
says “of- all analyses, that of platinum ore is, without con- 
tradiction, the most difficult.” 

In spite of the regal luxury of his laboratory, Chabaneau 
found at that time in Madrid fewer resources than would 
to-day be offered by the most unpretentious laboratory in 
France. Chabaneau was obliged to prepare his own re- 
agents and make his apparatus^ Chemistry was still an 
empiric science, and Lavoisier bad only just begun to 
bring order out of chaos. Further, at this time 
no one could have suspected that in addition to gold, 
mercury, lead, copper, iron, &c*, tfie platinum ore con- 
tained five more metals, osmium, iridium, palladium, 
rhodium, and ruthenium, not discovered till 1803 and 1844. 
Chabaneau found himself contending with six metals where 
he supposed there Was only one, platinum. Inevitable 
mistakes and innumerable disappointments naturally re- 
sulted . He had proved that platinum was malleable, yet 
occasionally he found it despairingly brittle (this was an 
alloy with iridium) ; he knew that it was .infusible, incom- 
bustible, and unoxidisab!e,yet he was stupefied to, see it at 
times burn and volatilise (this was the * alloy: with 
osmium). - 

The Marquess of Aranda, appreciating the great interest 
attaching to the industrial use of a metal of which Spain 
possessed all the mines, came often to Chabaneau’s labora- 
tory, and often found him discouraged and busying him- 
self on other investigations. .At such times Aranda, a 
most genial and lovable character, would console him, 
encourage him, and m the end bring him back to that 
which Aranda considered bis great task, the investigation 
of “white gold,” as it was then called. Chabaneau would 
take up with new zeal his tantalising work, and so passed 
days and nights, months, and years. At last he succeeded 
in surmounting all difficulties, his wearisome task was re- 
warded by the discovery of a process by which the 
metal could be purified. The effectiveness of the method' 
was verified by several repetitions. The enchanted 
Marquess had him carry it out on a large scale, and came 
to the laboratory each day with increasing interest. Judge 
of his astonishment and horror when one day he found 
Chabaneau in a frenzy engaged in throwing out the door 
and windows his dishes, flasks, and ores, as well as all the 
solutions of platinum which be had prepared with so much 
trouble and difficulty. 

The Castillian imperturbability of the Marquess only re- 
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doubled the French fury of the young chemist. “Away 
with it all. FI! smash the whole business,” he cried in a 
mixture of French and the patois of Perigord. “ You shall 
never again get tne to touch the damned metal.” And In 
fact he broke up. ali the apparatus of the laboratory. 

Really this infantile fury was to some extent justifiable. 
No one knew then, and indeed few know now* that lime 
does, not precipitate platinum in artificial light, but that in 
daylight the metal is completely precipitated by this re 
agent. Chabaneau, working with lime at night, had been 
enabled to precipitate all the other metals which were 
present in its solution, while his platinum was left unpre-; 
cipitated and purified. Repeating the operation by day, 
platinum and all were thrown down, and he was completely 
at sea, without being able to suspect the reason. 

Three months later, at the -home of the Marqaess of 
Aranda there appeared upon a table an ingot some 10 
centimetres cube, with a beautiful metallic lustre ; it was 
malleable platinum . The enthusiastic M arquesa started to 
pick it up, but failed to move it. “ You are joking,*' said 
be to Chabaneau, “you have fastened it down.’* «$o, 
indeed,” said the professor, and he raised the. little ingot 
easily, though itweighed some 23 kilogrras. The Marquess 

appear as tbe^ heaviest of all (then known) metals. . 

V Chibkneau’s discovery consisted in compressing the 
platinum sponge while hot at the xhoment oftts formation, 
and then hammering it severar times while at a>hite heat, 
Since platinum is infusible at the highest temperature of a 
furnace, it is easily recognised how difficult it had been to 
convert the pulverulent metal into an ingot. This mfusi- 
hility is, however,’ only relative, since Deville has. since 
succeeded in fusing the metal with the oxygen-hydrogen 
blowpipe ; but this property, added to a resistance to the 
action of acids equal to that of gold, evidently entities 
platinum to rank with the precious (noble) metals. 

; It is to be noted that there were two necessary con- 
ditions for the preparation of malleable platinum, either of 
Which was useless without the other. First, the metal 
.must; be obtained from' the ore in a pure condition, for 
unless separated not only from the base metals, but also 
from the largest part of the other platinum metals, the 
sponge can not be welded into ,a malleable mass ; second, 
"while at a high temperature the sponge of pure platinum 
is easily compressed into & malleable ingot, at low tem- 
peratures, it has no coherence. Virtually this process, 

; generally attributed to Knight, was in use almost exclu- 
sively until the last third of the nineteenth century. 

The king^ who spent some of hiB leisure moments 
dabbling in science, often came to Chabaneau' s laboratory 
and assisted in his experiments. He was very proud to 
have such a discovery made in his capital, and caused a 
1 commemorative medal to be struck in platinum. He also 
gave Chabaneau a life pension of 2800 piastres (3000 dols.), 
in addition to his annual atipend of 12,000 livres, but the 
pension was granted only bn the express condition of 
residence^ in , Spain, and was to be forfexted should 
Chabaneau leave the kingdom. The letters* patent bear 
the date of 1783, and" thus establish the priority pf 
ChabaneaU’s discovery officially and in an incontestable 

: manner* * r r ,' - 

Chabaneau was for Some time engaged in preparing 
large quantities of, malleable platinums Then his patron, 
Marquess d’ Aranda, having been appointed ambassador to 
France (1787), be was prevailed on to accompany him to 
Paris, in order to convert under his auspices some of the 
new metal’ into ornaments for the crown. Jeanetty, gold- 
smith to the court of France, and a vdry able man, had 
teen commissioned for this work, and he sought vainly to 
discover the process used by Chabaneau. He did, how- 
ever, discover another method jaHaying with arsenic), and 
employed it with such success that he founded m Paris a 
manufactory for platinum ware, which prospered down to 
1820. At present the method of compression while hot, 
Without alloying, is used, and that of Jeanetty has been 
abandoned* ^ * 


It was only two years after this memoir was written that 
Deville and Debray perfected the method first proposed by ' 
Hare in 1838 of fusing platinum in the.flame of the oxygen- 
hydrogen blowpipe. The memoir is somewhat misleading 
regarding the process of Jeanty (or Jeanetty), for.white it 
is true that he did for many years manufacture platinum 
crucibles and other vessels by his method, it was early in 
the century entirely supplanted by the compression method, . 
and it is doubtful ti much practical' application was evei 
made of it. - , 

It is then to Chabaneau that belongs all the honour of 
having first discovered and employed on a large scale the 
only method which is in use to-day for preparing a metal 
so valuable for chemistry and the arts, and yet no con- 
temporary writer has recorded the claim of our modest 
compatriot to the glory of this discovery. I apply to him 
the term modest, for in spite of all our entreaties he, could 
never be persuaded to put forward bis just claims* But 
to-day, as we have before our eyes the letters-patent of 
the Spanish government, bearing the date of 1783, and 
testifying to the discovery made by Chabaneau, we come 
to lay claim for him to the honour of incontestable priority, 
and to preserve his memory, ungratefully forgotten by his 
contemporaries. t 

About 1790 Chabaneau published a large work on the ' 
natural sciences in the Spanish language, which was to 
have been followed by several others, but which was com- 
plete, as far as regards his speciality. This work, which 
demanded so much research, night work/ and fatigue of 
every kind, gravely affected his health, and the court 
physicians prescribed a return to. his native air and a period 
of complete repose. This rest and our climate affected 
him so favourably that in a few months his health was 
wholly regained, and he determined to renounce his pension 
of 15,000 francs in order to dwell in his fatherland, and to 
end m this quiet retreat, in the bosom of his family, a life, 
hitherto passed among strangers in the midst pf the most 
assiduous labours; 

Retiring to the.country, near Nontroh, he sought to live 
obscurely, but the jury of the central schools of France 
besought him to accept the chair of physics and expert- „ 
mental chemistry in the Ecole Centrale of Perigueux, 
The subjects were so seldom taught at this period that 
Chabaneau felt it the duty of a good citizen to accept the 
modest position. His coarse of lectures, which lasted two 
years, was printed at the expense of the administration, 

. and published in year VII. by Canler at Pdrigueux* 

On the suppression of the central schools he was offered 
a chair of chemistry at Paris, and his permission was sought 
to translate and publish his great work; but, well deter- 
mined this time to live in bis quiet retreat, be refused all 
these propositions, desiring only to live in solitude and to - 
enjoy the repose so needed and so welcome after all bis 
labours. 

He died in January, 1842, at the age of 88, and left no 
descendant bearing his name; He lived tranquilly, isolated 
from the world, on his country place of Clara, hear Nontron, 
dividing his time, like a sage of antiquity, between rural 
pursuits and philosopical study. 

We. knew him only in, his declining years, but he was 
then a fine.Iooking old .man, with pleasing and regular 
features, bearing much resemblance , to those of bur good 
and lamented Bdranger. His conversation was charming 
and alwayB instructive. Friend and contemporary of 
Volney, of Cabanls, of Lavoisier, he Was nourished upon 
their ideas and imbued with tbeir spirit; and thesy were 
pleasingly reflected in his conversation. si 

Thus ends the story which has happily rescued us from 
. oblivion the life and work Of one of, the gifted early workers 
in chemistry. That hts name had been forgotten is 
doubtless chiefly due to his own modesty, but in part also 
to the fact that his labours were largely carried on in 
Spain, and bis only important published work was in that 
language. Whatever may be the reason, the atmosphere 
of Spain has never been conducive to the development of 
science ,— Popular Science Monthly , January, 1914. 
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Anomalous Rotatory Dispersion. : 


A SIMPLE SUBSTITUTE FOR A LEAD CRUCIBLE 
OR CAPSULE. 

By F. L. SHARP. 


A piece of thin lead foil, such as is used for assay pur- 
‘ poses, is carefully pressed into the interior of an ordinary^ 
porcelain crucible in such a manner that It adapts itself to 
the shape of the crucible. It is then suitable for testing 
for silicates. The substance, mixed with calcium fluoride, 
is put into the crucible, a little concentrated sulphuric acid 
adaed» and the whole carefully heated. The issuing 
vapours are allowed to impinge on a drop of water sus- 
pended in the loop of a platinum or lead wire. If a sili- 
cate be present a deposit of silica is at once seen in the 
drop of water. A thin strip of the lead foil may be rolled 
Up and used as a substitute for the platinum or lead wire. 


. ANOMALOUS ROTATORY DISPERSION.* 

By Prof. LEO TSCHUGAEFF, Royal University, St Petersbdr*. 
(Concluded from p. 221). 


3. We may now turn to the third and last type of 
anomalousrotatory dispersion. 

It was recently shown by the author (L. Tschugaeff, 
Berl. Ber. t 1911, xliv., 2033; L. Tschugaeff and G.' 
Glinin, Bert. Ber. f 2912, xlv., 2759) that anomalous dis- 
persion may be produced by the superposttion of the partial 
rotations produced by two asymmetric complexes within the 
moUcuU of an active body , the necessary condition being 
„ that these partial rotations should be of opposite sign ana 
should possess different dispersion ratios; 

- As an example of bodies which belong to this type, 
mentbyl jS-camphorsulphonate may be cited, the two 
centres of activity being the mentbyl and the camphor 
radicles 5—- 
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R. W, Wood (^ Physical Optics,” New York, 1911) . has 
' recently pointed out that there must exist a special case of 
anomalous dispersion which he denotes as u spurious,” 
which is intimately related to the type just alluded to. 
Wood concluded from ' theoretical considerations that 
anomalous dispersion must ensue if we have two electrons 
in an active molecule, one in the infra-red and the other in- 
die ultra-violet. If these electrons rotate in the same 
direction, the rotation may be expected to go through a 
aero value near the middle of the visible spectrum, whilst if 
they are of opposite sign, one being dextro-rotatory and 
the other Isevo-rotatory, the rotation will have a minimum 
value. In Prof. Wood’s opinion the case Of tartaric acid 
Is of this type. 

It is well to hear in mind, also, that each anomalous 
dispersion curve must necessarily be influenced by the 
superposition of the consequent partial rotations if more 
than one asymmetric carbon atom (or generally more than 


* A Contribution to a General Discussion on u Optical 
Fewer,” held before the Faraday Society, March.37, 1914. 
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one centre of activity) iB present in the molecule of the 
active substance. 

For this reason'll is not surprising that there is no com- 
plete parallelism between the presence of ah absorption 
band and the appearance of anomalous dispersion fn the 
visible spectrum (L. Tschugaeff and O. Ogorodnikoff, Zeit. 
Phys* Cnern ., 1913, lxxxv., 481)* 

Thus, menthyldixanthogenide, — . . , 

C10H19— OCS-S-S-CSd-CxoHi 9 , ; ' 
and bornyldixanthogeuide,-!- 

CioHi^OCS-S-rS— CSO-rCioH^, , * 

exhibit anomalous rotatory dispersion within the limits of 
the visible spectrum, whilst the fencbyldixanthogenide 
(isomeric with the bornyl derivative just mentioned and 
possessing a similar spectrum), does not possess this/ 
property. ' - ; . 

In order to clear up the nature of the disperrion . curves 
resulting from optical superposition it Id necessary to 
examine, first, if the superposition rule is generally Valid, ; 
arid, secondly, in what degree these psrrial' rotations* 
themselves are influenced by mere constitutional factors* 

The principle of optical superposition, first Suggested by - 
van ’t Hoff (“ Lagerung der Atome in Raume,” 1908, HI. 
Auff., Braunschweig), was subsequently subjected to an , 
experimental test by Guye and Gautier, and by Walden, 
and recognised as valid (cf, van ’t Hoff , " Lagerung der 
Atome in Raume, ,, 1908, III. Auff., Braunschweig). 
Recently, however, Rosanoff (Zeit. Pkys . Chem., 1906, 
lvi.,565) and Patterson and his pupils. (yoarw, Ckem . Soc. t 
' 1906, lxxxix., 1039 ; .1907, xci,, 705) put forward theoretical 
objections and experimental evidence against the validity, 
of this principle, their arguments being based on a com- 
parison of the optical rotation produced by the methyl 
esters of the isomeric diacetyltartaric acids. 

According to the theory of optical superposition the 
rotation of the ester correspondingwith mesotartaric acid 
8hould.be equal to half of the sum of the rotations pro- 
duced by the ester of d and l tartaric acids. Tlie maxi- 
mum departure from the theoretical value in the expert- ‘j 
menu of Patterson amounted to 18 per cent. But the 
rotation values of these esters are largely influenced by the ,, 
nature of the solvent used, and van ’t Hoff suggested there- 
fore that analogous experiments should be made in more 
comparable conditions. 

As r a matter of fact, experiments performed by Mr. 
Glebko (BerL Ber f > 1913, xlvi., 2752) at my sug- 
gestion with l menthyl and fenchyl urethanes of the ’ 
isomeric d ieth y I tartrates gavemuch better agreem en t with 
theoretical values, the difference vsrymg from x to 5 per : 
cent. Consequently, the superposition rule seems tu be 
valid at least to a first approximation,. ; 

Experiments quite recently performed in my laboratory ; 
have shown that . the dispersion curve of an active 
substance is influenced not only by the absorption hands,, 
but. by the distance , of the centres of activity from the 
ebromophores of the active molecule. Thus, a chromo- 
phbre group situated in the neighbourhood of a centre of 
activity may. produce anomalous dispersion . within the 
limits of the visible spectrum, whilst if sufficiently remote 
from such a centre its influence on the -Miape of the dis? \ 
persion curve may be small or negligible. 

To take an instance, of the two metameric esters cor- . 
responding to l menthol— * 

CxoHxs— OCS-S-CHa^-COP— CH a C 6 H 5 I. 
C5H5— CHa-OCS-S— CH*- COOC*>H 19 . . 11 , 
it is only the first (I.) which shows anomalous dispersion 
in the visible region, the dispersion of the ester II, being 
quite normal. (This work— not yet published- was per- 
formed at my suggestion by Mr. w, Lebedinski). 

Now, in the ester I. the chromopborOus group CS— B is 
separated from the active radicle, Ck>H I 9 , only by a single 
oxygen atom, Whilst ip the second ester these two radicles . 
are separated by a chain of three atoms,— 

- — -C*"" ‘•C— 1 0— • ' 1 _ s -- s ' 
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attached to the different radicles of the same molecule. 
The question as to whether such cases can be realised in 
practice can be settled only by experiment, bnt it is possible 
that some cases of anomalous rotatory dispersion quite 
recently notice. by R. H. Piclcard and J. Kenyon should be 
classed in this category ( Pros , Chem. Soc. t 191 3, xxix., 
'396). ' ■ v. . .. , / : - 

Time will not permit of further discussion of the influence 
of chemical constitution on the rotatory dispersion in 
active compounds, but I should like before concluding to 
touch briefly upon an allied question which claims a very 
considerable interest. 

It was pointed out by Cbr. Winther (Zeit. Phys , Chem., 
1902; xH., 161; 1903, xlv., and by P. Walden (BerL 
Ber, t 1905, xxxviii„,345f Zeit.Phys. Chem 1906, lv M i), 
.. that the dispersion curves of several anom.alously dispersing 
bodies are largely influenced by the temperature at which 
their rotations are taken and by the nature of the solvent 
used* 1 '. ' 

It seems to be the current opinion that this particular 
behaviour is due to a displacement of equilibrium between 
the two (or more) different kinds of molecules Which are 
assumed to constitute the active Bubstance, ‘ !l - « * 

A quite different hypothesis, however, was put forth 
recently by R. W. Wood, the distinguished American 
physicist* He assumes, as previously mentioned , that the 
. anomalous dispersion of tartaric acid may be due to "the 
* existence of two active electrons in its molecule. ; 

; /This hypothesis is in complete, accord with the view just 
put forward, that several electrons may be active in a 
molecule containing but one asymmetric carbon atom; in 
. which case the rotatory power a&well as the dispersion of 
the substance ip question will be equal to the sum Of We 
effects produced by several active electrons. 

On the other hand, it is very probable (1) that the con- 
figuration of the molecule, and consequently the degree of 
asymmetry of the corresponding asymmetric field, is a 
function of the temperature, and (2) that the intensity of 
this field is not equally influenced in its different parts 
by the same rise of temperature- . . 

It shems to be quite possible therefore that the influence 
off ^different active electrons may become dominant at 
different temperatures, and that a substance which pos- 
sesses normal rotatory dispersion at a certain temperature t x 
may'become anomalous at another temperature t a- It is, 
however, very d fficult in the present state of our knowledge 
to distinguish between such a case and the case of a mix- 
tureof two active bodies which present anomalous dis- 
persion at certain temperatures only. 

Similar considerations may apply in relation to the 
influence of solvents on anomalous rotatory dispersion. It 
is therefore easy to understand that, from the above point 
of View, active bodies which are especially sensitive to the 
Inftuence of the temperature and of the solvents must have 
* marked tendency to present the phenomenon of anomalous 
rotatory diSDersion. 

Notr.— Q uite recently JR. H. Pickard and J. Kenyon 
Stated that certain esterS containing but one asymmetric 
carbon atom ei&ibit anomalous rotatory dispersion at high 
temperatures as well as -in several solvents (Prcc. Chem , 
Soc., 1913, xxhc., 296). In the author’s opinion this effect 
may ‘be due to the intramolecular superposition of the 
effects produced by several active electrons. 

Since nearly the whole of the experimental data 
concerning the influence of temperature and of the 
solvent on anomalous rotatory dispersion have been derived 
from derivatives of tartaric and malic acid (Zdt, Phys . 
Chem., 1913, IxxXv., 481, 553), it seemed advisable to 
undertake analogous experiments with active bodies repre- 
senting the different types of anomalous dispersion above 
mentioned. This work has been earned out in my labora- 
tory in conjunction with Messrs. Piqoulewsky, Pastanogoff, 
and Ogorodnikoff. (The details of the experiments of I 
R. H. Pickard and T. Kenyon above mentioned are hot 
yet available). I 


The results obtained have two important bearings : — 
Firstly, they show that sensibility to the influence of tem- 
perature and to the nature of the solvent is. hot, confined 
to colourless bodies exhibiting anomalous dispersion of the 
type of tartaric acid, but occurs , also in substances 
exhibiting Cotton’s phenomenon and. in those which 
possess- anomalous dispersion due to intramolecular optical 
superposition. - 

It may be noted also that this sensibility can be very 
different iri ; closely related substances. . To take k an 
instance, the dispersion of tbetbioahbydrideof the menthyl- 
xanthogenic acid, C ro Hi 9 0 — CS—S— CS- O— CjoHxg is 
very considerably influenced by temper store, while the 
sensibility of the corresponding fenchyl derivative is quite 
insignificant? in spite of the fact that both dispersion 
curves are nearly iaenticalin shape. 

Secondly, it follows from our. experiments that ip many 
cases the anomalous dispersion, curves are shifted by the, 
influence of temperature or by the nature of the solvent in 
. the same direction as in tbe case of tartaric acid and its esters. 
For instance/ the behaviour of the tbiognhydride of menibyl- 
xanthogemc acid, CjoH — - OCS — S — : CS 0 — -CioHjg 
towards , temperature and the influence of different 
solvents on the dispersion of mentbyldixanthogenide* 
CxoH I 9 OCS-S-S-CSO — C10H19, may be cited* In 
both cases the curves are at the same time raised and 
shifted Co the violet end of the spectrum, precisely as 
Winther and others have observed is the case in the 
tartaric series. This analogy is a very remarkable one, 
and whatever its final interpretation may be, there is no 
doubt that there must exist some intimate, relation as . to 
the origin of the anomaly inr both cases. 



CHEMICAL REACTIONS AT VERY LOW 
PRESSURES.* , s 

I.— The ,Clean-vp of Oxvgen in a Tungsten Lamp, 
By IRVING LANGMUIR. 

Continuedftom p. 235., 

Xf Effect of Pressure. —In every case the value of a was 
found to be practically independent of the pressure. For 
example, in the experiment from which the curve in Fig. 2 
was obtained, the following values of « were obtained : — 


Time, t . 

Quantity of Oa, q . 

- a. -- 

0 * » _ ■ ■ 1 

»• 14-09* 


I s 

... I O 5 8 J , r 


3 *,■ -- 

«*. , 7 " 5 Q r 

0*0051 

.5 - 



7 4. 



9 -- 

2*50 k 

0*0045 

ii .. 

1*66 ) 


13 

i ; 05) 


17 •• 

0*40 j. 

0*0049 

20 .. . . 

.. 025 1 


23 . . . . 

.. 0*18 



The curve given in Fig. % was calculated from Equation 
10 by taking « - 0-0049, A « 0-067, v o - 1075. The 
equation thus becomes 

£2554 log i£ . • 
t q 

where t is the time in minutes. It was from this equation 
also that the values of c in the above table were calculated. 
It is seen from Fig. 2 that the calculated curve agrees well 
with the points determined by experiment. 

This independence of rfrom the pressure has been, tested 
a nd found to hold for pressures as high as 50 and as low 
a $ 0*2 micron. 

* Paper read before the NewYork Section of the American Chemical 
Society. "From the Journal 0/ the American Chemical Society, xxxv., 
No. a. „ < 
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The fact that 1 is independent of the pressure means 
simply that the rate of clean-up is strictly proportional to 
the 'pressure; in other words, the reaction acts like a 
moDoniolecular reaction* 

2. Effect of Length of Filament. ^Sections A, B, and C 
were respectively 5, 15, and 47 cm- long, yet as is shown 
clearly in Tables I., II., and 111 ., the values of e obtained 
were practically the same from each. This simply means 
that the rale of clean-up is strictly proportional to the 
surface of die filament. 


Table I. — Values 0/ e from Exp. 26$.. 


Temp, of filament. 

Section A. 

Section. B 

Section C. 

'1270° K 

O-OOIO 

0 * 00 X 1 

0*0014 

> 470 . 

0*0049 * 

0*0049 

0*0055 

. *479 

; — 

— > ■' 

0*0059 

X570 

0*0092 

0*0091 

6*0099 

1770 

o*oai 

0*024 

0*027 . 

* 1770 

0*025 

0*027 

, 0*027 

1770 

0*026 

' 0*024 


, * 77 ° 

0*028 

— , 

— 


Table ll.~Effect o/ Heating Bulb. 

Values of t from Exp* 265; 

Section B. *' * . J Section C. ' 

Temp, of Temperature of bulb;- Temperature of bulb, 

filament. . — . - -« — *■ - - 

. «3*. ti $qo°. * - . 

>270® K ; ; Voora 0*0014 0*0013 , 

1470 0*0049 0*0042 y* 0*0057 0*0053 

: .1576 • - , O 0091 ■ 0*0078 ; ' . • 'W _ < —t- 

*779 0*0250 001:83 ^ V - — , 


Table III .— Values of 

t from Exp. 265. 

Temp, of filament. 

Section A. 

Section B, 

Section C. 

900—1070° K 

0*00036 

0*00035 

000033 

rayo 

- — 

0*0010 

0*0015 

*776 

0*022 

0*026 

0 023 

2020 

0*043 

0*049 

0*046 

2290 r 

0*095 

0*068 

-0*080 

2340 

— 

- J— 

P'084 

2520 

0*122 

0-075 

0*090 

2770 

o*X 5 

0*095 

0*1x5 


3. Effect of Temperature of Filament . — In Tables, I., 
II., and IIL are given the values of * from Exp. 265, in 
which the apparatus was arranged as indicated in Fig. x. 
The separate runs were made in about the order given in 
the. table. The temperatures were obtained from photo- 
meter measurements on a lamp made from another piece 
pf the same wire. From the candle power per sq, cm, of 
surface the temperature was obtained, and from this a 
curve giving the relation between current and temperature 
was plotted by use of a formula previously given (Trans. 
Am. Electrochm^Sw M .igtxv» xx.„ 233). Auer the lamp 
in Exp. 265 had been exhausted and the filaments aged by 
heating one-half hour at a very high temperature, the 
relation between . voltage and current, and hence tem- 
perature, was, obtained. From these data a curve was: 
plotted giving V V*A for each of the filaments'as a func- 
tionof the temperature. (Here V -volts ; A - amperes). 
This function remains constant even when the diameter of, 
the filament changes between wide limits, and it was by 
its use ihfct the temperature measurements were made 
after this filament had been attacked, to any serious 
extent, by the oxygen.* Towards the end of the experiment 
the resistances (at 25°) of the three sections of the filament, 
had increased up to; the following percentages of the 
original resistance 

Section A increased to 142 per cent. 

Section B increased to 191 per cent. 

Section C increased to 121 per cent. 

The areas A were therefore reduced as follows : — 

Sec. A reduced to 84 per cent of original surface. 

Sec. B reduced to 72 per cent of original surface. 

Sec. C reduced to 90 per cent of original surface. 


*35 

In Table III. corrections were made in s to correspond . - 
to tbesechanges-in surface’. The filaments were reduced 
very uniformly in diameter, -as was apparent from the 
uniform intensity of the jight emitted from them. 

The irregularities in the values of e at higher tempera- 
tures and in the latter runs are probably due to errors In 
temperature measurements and to the difficulties in 
measuring the extremely high rates of clean-up which 
occurred at the highest temperatures. 


Table IV . — Rate of Clean-up of Oxygen at Various 
Temperatures . 


Temp. K. 

« observed. 

« cal. by (12J. 

« col, by (36).. 

1070® K 

0*00033 

0*00016 

0*000x71 

1270 

o-ooxx 

0*00123 

0*00x24. 

1470 

6*0653 

0*00525 

' 0*60528 

*570 

0*0094 

0*0095 

0*00953 

*770 r 

0*0255 

0^0256 

0*0256 

2020. 

0^049. 

O : o66 

0*0664 

22go' 

6*095 

0*148 - -- 

*0*156 

2520 " 

0*12 

0*26 

0*264 

2770 

0-15 

0*42 

0*426 

3000 


0*60 

0*64 

3500 

' — ' 

- x*i6 

1*28 , 


At 2770® K the , rate of cleanup was so rppid with 
Section C that the quantity of oxygen decreased from 
14*90 cu. mm. to 2 64 cu.mm, iri three seconds. With 
Section A, at the same temperature, the gas changed 
from 7*55 to 2 88 cu. mm* in twelve seconds. ■ c 

The second column of Table IV. gives the most probable 
values of t taken from Tables I., II., and III. The data for, 
temperatures from 1220 to 1770 are obtained by taking the 
means of the values in Table I., these being considered the 
most reliable, as the filaments had not been altered much 
by oxidation during these runs. For temperatures above 
1770 the highest of the values in Table III. were chosen, 
for the possible errors would seem to make the observed 
values too low, _ ; _ 

The rate of increase of t with the temperature agreed 
well with Anrhenius’s formula — 

dlnt/dT-l/T* . / . . (tx). 

The following equation, obtained from the above by 
integration and choice of ' suitable constants, was found to 
be in excellent agreement with the experimental results 
obtained between 1229 and 1770°, — 

log* w 1*76-594 °/T . . ' . . (12). 
The values of c calculated for various temperatures from 
this equation are given in the third column of Table IV, 
The deviation of the observed from the calculated results 
at high temperatures is to be expected, as the above 
equation leads at 3500° to values of e above unity, and 
this we know, from the kinetic theory, must be impossible. 

' - iTo be continued). 


THE SCIENTIFIC W£EK, 

{From Our Own Paris Correspondent). ~ 

The Hust op Cereals. 

Prof. Gaston Bonnier has presented two papers before, 
the Academy of Sciences on the question of the propaga- . 
tion of the rust of corn by the germs of the fungus mixed 
with the grain of the cereals. The first of these papers is 
by M. Ertksonn, Professor at the University of Stockholm ; 
the second is by M. Beauveric, of the University of Nancy., 
M. Eriksonn is a partisan of the propagation of the rust 
by the grain itself- containing kinds of cysts of rust. For 
M. Beauveric, who maintains, on the contrary, that the 
disease could be propagated by the germs to be found on 
the surface of the seeds, the question -is not solved. It i$ 
easy to understand that these researches are of the highest 
importance for agriculture, But whether it be in one way 
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Or the other that the disease is propagated* it is now an 
.acquired feet that- the passage of the fungus of rust of corn 
by the “epine vlnette? or barberry thorn is not indispen- 
sable to the propagation of the disease from one year to 
another. 

" Cultures of Aspergillus niger. 

Ptoi Gabriel Bertrand has examined the influence of 
solutions 'of salts of diver on the culture of -the black 
mildew or smut of Aspergillus niger. . This influence Is 
psrnicioQs as far as the dose of one-tenth of a milligrm. 
per litre. Below that, although the experiments have 
teen continued to an extraordinary weak dilation of a 
molecule- grm. of argentic salts in 10 milliards of trillions 
of litres, it is impossible to detect the least acceleration of 
growth, contrary to what might have been expected ac- 
cording to the theory of toxic excitement, white ■ is thus 
contradicted. ^ 

■ j" Cast Iron and/Steei* xn France. 

, v A very interesting statisticon the production of cast 
iron ana steel by French metallurgy in the year 1913 has 
just been published by the Coraitd des Forges* 1019x3 
France has produced more cast iron and steel than m the 
preceding years* The production of past ; iron "in 1913 
amounted to 5 , 122,091. tons compared with 4,871,9921008 
1111912 and 4,426,469 tons in 1911 ; that is to say, an 
increase of 230,199 tons tons above 1912 or 3* 1 pw cent, 
and of 695,622 tons more than xgxx or 15*7 per cent. The 
production of raw steel amounted during the year 1913 to_ 
4,419,241 tons against 4,078,352 tons in 1912 and 3, €80,6x3 
tons in 1911 ; that is to say, an Increase of 341,069 tows 
or 83 per cent more than 1912, and 738,628 tons or 20 
per cent more than 1911. The increase of the production, 
both for the cast iron and steel, is then considerable. The 
production ofcast iron has almost doubled in the last ten 
years ; for in 1904 not more than 2,974,000 tons were cast. 
The factories, having produced in 19x35,122,091 tons of 
cast iron, include 156 blast-furnaces, of which at the end 
of the year there were 126 alight and 30 out of blasts The 
number of workmen occupied by the factories producing 
cast iron is about 15,500. As for Germany, the total pro- 
duction of steel in 1913 was 17,613,666 metrical tons. 
The number of German metallnrgic factories is 244, It 
is thus evident that French metallurgy industry has still 
much to do to reach ihe level of the formidable German 
production. , _ ’ . - ; 

Life without; Microbes. 

Ab far back as 1885 Pasteur had begun to wonder if life 
without microbes was possible. This problem, of the 
highest interesit for bacteriology and biology, has remained 
unsolved until within the last few years. However, two 
years ago, in a paper presented before the Academy of 
Sciences by Dr. RoUx, Director of the Pasteur Institute, 
M. Michel Cohendy showed that he had been able to bring 
up chickens aseptically. These experiments were much 
talked about at the time. At the Pasteur Institute other 
experimenters continued these researches. It is thus that 
M. Wollman succeeded in ; raising tadpoles and flies re- 
moved from all microbian germs, and that M. Guyenot 
obtained whole colonies of aseptic dies, which seems really 
paradoxical, seeing that dies are marvellous agents of pro- 
pagation of infectious diseases. It Is then actually estab- 
lished that animals belonging to the most diverse groups 
and provided naturally with a rich intestinal flora can be 
raised in conditions of perfect asepsy without there re- 
sulting for them any inferiority when compared with non- 
aseptic animals placed in observation as witnesses. As 
far as concerns mammals, two German- savants, Natali 
and Thierfelder, have shown that young guinea pigs can 
live perfectly and increase in weight in the absence of 
microbes. Unfortunately their experiments were very 
short. They only lasted thirteen days, and so have been 
open to criticism . That is why Dr. Michel Cohendy wished 
to extend to guinea pigs his researches on aseptic life, In 
a communication made to the Academy of Sciences by Dr. 
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Roux, M. Cohendy indicates the experiments that lie has 
been undertaking for several months past, The guinea 
pigs are extracted from the uterus by the caesarian opera- 
tion at a moment as near’ as posBible r to the farrowing 
time. They are immediately placed in an apparatus con- 
taining a provision of food, hay, clover, bran, and cakes, 
all perfectly sterilised. The breeding apparatus is analogous 
to mat used for the' chicken. ItB structure permits of its 
being sterilised all at once at > temperature of X2o° urider 
pressure of steam* /The different openings are shut up with 
cotton-wool. The aii that penetratesrinto the inter ipr of 
the cage is filtered through several filters bf wadding. The 
water necessary for the alimentation of the guinea pigs is 
also sterilised. Lastly, a special apparatus enables the 
necessary quantity of sterilised milk to be introduced into 
the breeding cage. When the uterus contains two or 
several young ones,; one or two sire’ ktetas standards for 
comparison. Theselatec arerai?ed in the sameL Conditions 
of alimentation, and are aa the animals that sre serving fox 
the experiments buf H are v from; t&te ‘ : b«tth .exposed to 
microbian contamination. r Jd; .Cohehdy. :weigs»ed* the 
standards themselves. On the other ' hand, the initial 
weight of the animal experimented, on was given;by tbe 
drfference m the.weight of the mother before and after; the 
extraction of the young one. In order to get a- good idba 
of the asepsy of animals brought up in these conditions, 
thd learned doctor, at the end of the experiment, sowed 
tubes of gelose with fragments of thadigestive tube, of the 
paws, or of other organs of guinea pigs having lived sepa- 
rated from germs. These' experiments have been dearly 
conclusive. M. Cohendy, has made a series of nine 
breedings, four of which lasted sixteen, eighteen ^twenty- 
one, and twenty-nine /days. AU the" guinea pigis were 
sterile. The aseptic animals developed admirably. . Their 
weight increased on ah average from, ao tb 33 per cent* 
On the contrary, the weight of the standards increased; 
only from 8 to 24 per cent in the same periods. ; It is thus 
seen that it is possible to raise ^guinea pigs aseptically. 
Experiments made lately by Prof. Kuster on the aseptic 
breeding of a young kid agree perfectly with those of 
Dr, Cohendy. This kid lived twelve days sheltered from 
all microbes ; its weight increased more than that of stan- 
dards. In a second experiment made by M. Kfister, and 
which lasted thirty- five days, tbe weight of the young 
aseptic animal increased 100 per cent. These researches 
open a new way to tbe works that require tbe elimination 
of tbe normal microbian flora. In this way the rdle of the 
diverse species of microbes in the digestive tubes can be 
studied as well as the diverse microbian affections, of in- 
testinal Origin, the microbian association, &c* Dr. Michc] 
Cohendy intends to pursue his researches in a new 
direction. 


Royal Institution. — On Tuesday next, May 19, at 
3 o’clock, Prof, D’Arcy Thompson will begin a course of 
two lectures at the Royal Institution on: “Natural History 
in the Classics” ; and on Saturday, May 23» Prof.J. W. 
Gregory will deliver the first of two lectures on “ Fiords 
and their Origin,” The Friday Evening Discourse on 
May 22 will be delivered by Mr. Robert Mond on “The 
Mortuary Chapels of tbe Theban Nobles*” and on May 29 
by Prof. J. C. Bose on “Plant Autographs and their 
Revelations.” 

The Celluloid Trade.— The pamphlet “ The Celluloid 
Trade,” issued by the Fancy Goods Trade Section of the: 
London Chamber of Commerce, makes out a very strong^ 
case against the proposed legislation relating to the storage 
of celluloid and articles into, which celluloid enters. Tbe 
memorandum calls, attention to the exceedingly wide use; 
of celluloid; and the official reports of the London Fire 
Brigade are quoted showing that in nine years there have 
been only six fires due to ordinary celluloid goods. Thus 
it is- maintained that there is little, if any, justification for 
the proposed by-laws, \yhich would be detrimental to the 
interests of the thousands engaged or concerned in the 
selling* storage* or manufacture of celluloid. 
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ROYAL' SOCIETY. , 

/ , Ordinary Meeting, April 30, 1914- 

Sir William Crookes, O.M., President, in the Chair.' 

^Presenceof Inorganic Iron Compounds in theChloroplasis 
of the Green Cells of Plants, considered in Relationship to 
Natural Photosynthesis and the Origin of Lire” By 
Prof. B. Moore, F.R.S. 

« Lack of Adiappitfon in the Trisiickaceet and Podeste 
mactcc” By J. C. WH-lis, Sc.D. 

" Genetics of Tetraploid Plants i*Primula sinensis." 
By R/ Pr, Gregory. . 

‘ ** Action of Certain Drugs on the Isolated Human Uterus,” 
By J. A* Gun n*. ' 

^Influence of Osmotic Pressure upon the Regeneration of 
Gunda ulvm.” ByB. Jf. Lloyd. 

{a) “ Glossina brevipalpis as aCarrier of Trypanosome 
Disease in Nydsdlandk lb)i Tryfanosome Diseases of 
Domestic AnimttH in Nyastsland; Trypanosoma pecornm. 
Part III. Development in Glossina morsitahs."^ By Sarg.- 
Gett. Sir 0 f. Bruce, F.R.S., Major -A. E. Hakerton,: 
Capt* 0 .F. \Yatson, and Lady Bruce. - s : 

“ Studies on Enzyme Action, XXll.Lipase. (IV.) The 
Correlation of Synthetic and Hydrolytic Activity fT By H. 
E. Armstrong, F.R.S., and H. W. Gosney. 


- 7 FARADAY SOCIETY. , , 

March 27, 1914- 1 p 1 

General Discussion on “Optical Rotatory 

T * ■ v , Power/T " ' . ' i ^ 

r In addition to. the Papers which have already appeared 
the following communications were read • 

Prof. Dr. Hans. Kupe (Basle) read a Paper entitled 
u Some Contributions to ike Knowledge of the Influence of 
Certain Group on Rotatoh Power” . 

The optical influence of the saturated alkyl groups is* 
generally speaking, an insignificant one. There are 
indeed some exceptions, hut they neariy always have a 
special explanation. We are, on the whole, able to point 
out their influence as the normal one. 

But “ the presence of unsaturation leads to an irregu- 
larity." The combination of two pairs of double bonds 
which Thiele calls ^conjugated ” sometimes has a strong 
influence on the optical rotation* but when certain radicals, 
as the GH 3 or . the C6H5 group, are combined with the 
central carbon atoms we observer that this strong increasing 
effect vanishes Entirely-; v ;V v ‘ \ ‘ 

. - : Very curioUs is, the effect of the phenyl group on 
rotatory power and not easy, to analyse. ’ Close to t he 
asymmetHc cirboh it nearly always increases the optical 
rotation. But. here already we find some exceptions 1 thus 

- the benzoyl ester of carvoxime has a lower rotation than 
the derivative of pbenylacetic or phenylpiopionic acid. 
As the phenyl group is displaced away from the asym- 

' metric carbon atom, its positive effect diminishes until it 
becomes less than that Of an alkyl group ; finally the 
effect may even become negative. The positive influence 
of the phenyl group is a polar one depending on its electro- 
negative character, but what is the negative influence ? : 

The most interesting part of the chemistry of conjoga 
lion is due to the combination of the double Jinking" with 
one or two phenyl groups. This combination can produce 
very powerful increasing influence on the rotatory 
: power; particularly when it is near the asymmetric carbon, 
and a great amount of work is done on this subject. 
Rather similar also is the effect of a combination ot the 


C:0 group with a phenyl nucleus or a carboxyl group 
pointed out by Hilditch. But the author is not -of HiJ- 
ditch’s opinion- that the degree of conjugation is here die 
principal thing and not the distance ; he demonstrates by 
several examples how Important is the distance for the 
influence of a conjugation. 

Very particular is the influence of a combination which 
-the author calls accumulation of unsaturated groups, as, r 
for. instance; a double linking combined with a phenyl and 
a carboxyl of two phenyl groups. The rule here is, that 
such an accumulation has a depressing influence on 
rotatory power ; very seldom only we find the opposite 
effect. \ 

The author has not been able hitherto to find any satis- 
factory explanation for both effects of the unsaturated 
complexes— the increasing-, and /the ; depressing erne. 
Neither r the fact that several unsaturated groups contain 
more energy than the Saturated ones nor the fact that the > 
molecular volume of the unsaturated groUpsis greater 
than that of the saturated isa sufficient explanation. The 
.author has also been unsuccessful in his attempts to find 
an explanation by using the theory of Stark^Kau'mann of 
the Valency-electrons. > , . ; 

- The author finally discusses the ‘ question of whether ' 
optical rotation may be of Service in helping to determine 
the constitution of optically, active organic compounds. 

Prof. i>r. H. Grossman (Berlin) read a Paper entitled , 
" Studies in the Rotatory Dispersion ot Tartaric Acid and 
Malic Acid.” / , /\ \> ■' 

, The phenomenon of so-called anomalous rotatory dis- 
persion,/ which was first observed in aqueous solutions of 
tartaric and malic acids, has called . forth numerous 
theories* The early investigations of the. influence of 
organic solvents on theneutral esters of malic, and tartaric 
acids had, however, shown that these apparently excep- 
tional phenomena. are frequent, and that they occur always 
in the neighbourhood of the zero point, i.e., apparently 
together with optical inactivity, as soon a^materials which 
call forth a tendency to a reversal of the rotation areadded 
to the pure optically-active substance. This tendency 'to 
a reversal in the sign of the rotation was traced back to 
the formation of more or less, stable addition' compounds. 
In the case of the two acids the relations are complicated , 
by the ionisation. Organic solvents which impede the 
ionisation *of the two acids more than water does will 
therefore resemble in their behaviour more the concen- 
trated aqueous solutions than the diluted solutions or the 
solutions of the neutral salts. In the two latter instances 
the rotation increases normally, for tartaric acid and its 
salts, from the red; to the violet end of the spectrum, but 
an addition of an organic solvent results in general in a 
diminution -of the dextro-rot&tion, which may become, 
sufficiently strong to produce a laevo-rotatory system. In 
such cases the sense of tiie dispersion, which. Increases to 
the left of the zero point from the red to the violet in a 
negative sense, is likewise reversed. The malic acid offers 
quite analogous relations, in the opposite sense, however. 
In tha£ case also we observe anomalous rotatorydisperSion 
with a pronounced maximum m the yellow, green, and 
blue near the zero, at Which we must- assume the existence 
of at least two optically-active systems of different rota- 
tory dispersions* The justification of this view is strongly 
supported by the behaviour of tartaric and malic acids 
towards concentrated sulphuric acid and phosphoric acid.. 
Of otherwise remarkable results concerning the influence" 
of organic, solvents on the rotation of malic acid in par- 
ticular we accentuate the . occurrence of muta-rotation 
when malic acid is dissolved in benzylalcohol and in mix : 
tures of benzylalcohol, pyridin, and formic acid ; the last- 
mentioned acid displays the same phenomenon when 
acting as solyent for tartaric acid. 

. The investigations clearly demonstrate that the obser- 
vation of the rotatory disperslpn always admits of much 
more reliable conclusions as to the existence of labile 
addition-compounds in solution than determinations with 
mono-achromatic light could lead to, 
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Papers contributed to tbe discussion by M. G. Bruhat 
(Paris), Dr, E. Darmois (Paris), and Prof. A. Cotton 
(Paris) were communicated by Dr, H. Borns. 

M- Bruhat’s Paper was, on “ The Rotatory Power of 
* Tartaric AcidS* 

The diverse anomalies which are seen in the variation 
of the rotatory power of tartaric acid with the wave* 
length the nature of the solvent, and the concentration 
cannot be explained by the existence of an absorption 
band m the ultra-violet, nor by a purely physical effect 'of 
tbe solvent. They can, however, be accounted fpr if we 
assume tbat there exist, in the solutions two active 
compounds which are. in equilibrium with one another, in 
proportions which vary with the nature of the solvent, the 
concentration, and the temperature. The author has 
measured the rotatory dispersion, at different temperatures, 
of. super fused tartaric acid in the absence of any solvent. 
He shows that the dispersion* curves approach the curves 
fpr solutions of different concentrations ; rise of tempera- 
ture acts like a dilution, augmenting the rotatory power, 
displacing the' maximum towards the violet^ and .finally 
rendering the dispersion normal. The twacompounds in 
equilibrium are therefore tartaric acid itself and a polymer; . 
cryometric observations indicate that the proportion of, 
this latter must be small and its rotatory power high., , 

Dr. Darmois’s paper was on “ The Existence of Racemic 
Tartaric Acid in Solution ” , * ' 

The rotatory power and tberotatory dispersion of dextro- 
fariaric acid, in aqueous solution, depend on the concen- 
tration. In diluted solutions the rotatory power is strong 
and the dispersion is normal. In concentrated solutions 
the rotatory power is feeble and the dispersion is anoma* 
Ions. The object of the research is to study mixtures, in 
different proportions^ of the dextro-acid and the Isevo acid. 

The concentration of the solution is chosen, so that the 
concentration of total acid is high and the excess of the 
One acid [e*g*> the dextro-acid) is small. If racemic acid 
exists in the solution, its rotatory power is nil ; the disper- 
sion should be equal to that due to the acid in the excess 
(i.e,, normal). If, bn the other hand, racemic acid, does 
not exist in solution, the rotatory power should be that of 
St mixture of the two acids (dextro and Isevo) ; the dis- 
persion should be that of a concentrated solution 
anomalous). , 

The experiments justify the Second hypothesis. The 
solution behaves like a mixture of dextro-acid and Isevo- 
acid. * 

-Farther, if we mix racemic acid and dextro-tartaric acid, 
the solution behaves like a mixture of the dextro-acid and 
the Isevo-acid. The solnrion behaves in every respect as 
if the racemic acid were dissociated into its two constituents. 

Prof. Cotton’S paper dealt with “ The Constitution of 
Liquid Mixtures and Rotatory Power.” 

A question of particular Importance, in physical che- 
mistry may be put as follows ; — What happens when we 
mix two pure liquids ? One of the theories which have 
been advanced for the purpose of explaining the properties 
of these mixtures, such as are not merely additive, may be 
called a “chemical ” theory. This theory assumes that 
there exist, in the mixture of tbe two bodies A, A', by the 
side of molecules of A and of molecules of A', mixed com - 
flexes of- definite composition. A variant of this theory 
assumes that there are in the mixture, in addition to the 
molecules of the two pure substances, also associations 
A A, which only contain molecules of one kind and whose 
number varies with the dilution. 

In conjunction with H. Mon ton the author proposes, 
certain methods of submitting this chemical theory to the. 
experimental test. The first method is based upon the 
researches of Darmois. The author gives a generalised 
account of Darmois’s considerations, and shows that . the 
magnetic birefraction can, in the application of this method, 
replace the rotatory power. In either case measurements 
are made with several monochromatic radiations. The 
second method consists in measuring successively, in miv 
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tures of diverse concentrations, both tbe rotatory power 
and the magnetic birefraction ; in this case we may limit 
ourselves to making use of one radiation only. We may 
investigate, either mixtures containing : a body A endowed 
with both rotatory power and magnetic birefraction, and 
another body A', inactive and not birefraoting ; or mix* 
tures containing a body A endowed with rotatory power 
only, and another substance A' which is only birefractmg. 
.This latter case affords more complete information and 
enables us to distinguish the mixed complexes from tbe 
associations. ; 

The simplification which is attained in the problem of 
tbe constitution of mixtures by the consideration of the 
rotatory power (or of tbe birefraction) is due to tbe fact 
that in both these cases we know diluents which are in 
themselves inactive . ... - ( - / ; 

. : Discussion. 

. The discussion hinged very largely on the nature and 
causes of anomalous rotatory dispersion. There is some 
doubt as to the exact meaning that should be attached to 
this term, but speaking generally tfmfcy be Said that rota- 
tory dispersion is regarded as normal when the rotation 
increases steadily with decreasing wave-length, and. as 
anomalous if in any part of the spectrum it diminishea With 
the wave-length. 

Dr- Patterson protested against the artificial character 
of this distinction, since a curve which was -“normal ” m 
one part of the spectrum might easily become “anomalous” 
in another part of the spectrum; Again, the curves of 
rotatory dispersion for a. substance like methyl tartrate 
belonged obviously to one family- and differed mainly in 
the position of the maximum rotation. If this fell in the 
visible part of the spectrum the curves were described a« 
anomalous, but sandy they were, equally anomaloos if the 
maximum were displaced into the ultra-violet or inta the 
infra-red. - * - ; ‘ , , ; * 1 . ^ u ' 

Dr. Lowry and Mr. Dickson agreed with this criticism 
and urged that the only logical distinction was between 
the simple rotatory dispersion of compounds which obeyed 

the law a — - ~-pS_ and tbe complex rotatory dispersion 61 

compounds which required two or more of these terms. 
It was impossible to tell by tbe eye whether a curve was 
simple or complex, but this point could be tested very 
easily by plotting i/« against A*, when the points would 
be found to fall on a straight line if the dispersion were 
simple, but on a curve if the rotation were complex. 

As regards the origin of anomalous rotatory dispersion, 
Prof. Frankland and Dr. Patterson both urged that 
anomalous rotatory dispersion eould be accounted for by 
the drift of the temperature-rotation cutves. If these 
intersected m a point the dispersion might be normal under 
all conditions ; if, however, they intersected oyer a range 
of temperatures the dispersion would be anomalous over 
this range. 

Dr. Lowry, in reply, maintained that the dispersion 
curves were fundamental, whilst the secondary curves were 
secondary. In measuring rotatory dispersion nothing was 
changed except the nature of the light which was used to 
test the properties of the substance ; when the temperature 
was changed the chemical character of the liquid might be 
completely altered owing to the dissociation of complex 
molecules, and in the case of solutions by the breaking 
down of compounds of solvent and solute. In cases of 
simple rotatory dispersion the temperature rotation curves 
would intersect on the axis of zero rotation ; for the whole 
spectrum to give an equal rotation other than zero would 
be nothing less than a miracle. In cases of complex rota-, 
tory dispersion the temperature curves would naturally 
intersect over a range of temperatures* but this would be a 
secondary effect arid not the cause of anomalous dispersion. 

The view that anomalous dispersion is due to tbe pre- 
sence of two or more kinds of Optically active molecules 
was upheld by Prof, Armstrong, who urged the possibility 
of dynamic isomerism ; by Prof. Grossman, who postu- 
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lated compounds of solvent and solute ; by Dr* Pickard 
. add Mr. &ENYON,who had detected anomalous dispersion 
in naphthyl methyl carbinol, CioH/ C H(OH ) • C H 3 , and 
thought it might contain two isodynamic forms of the 
aromatic nucleus ; by Dr. A. McKenzie^ who Suggested 
that polymeric forma of tartaric* acid might exist (a view 
also advocated in M, Bruhat’s paper on the rotatory power 
of fused tartaric acid) ; and by Dr. Lowry, who' stated in 
the discussion that nitro-camphor, which is known as an 
example of dynamic isomerism, also exhibits anomalous 
rotatory dispersion,, and that ethyl tartrate, atypical ex- 
ample of a substance having anomalous dispersion,, can be 
fractionated into portions which differ, widely in their rota- 
tory power for violet light. 

< Whilst attention was largely directed to the new develop- 
ments introduced by the measurements of rotatory dis- 
persion, Prof. Frankland and Dr. McKenjzie had no 
difficulties in showing the very valuable results which have 
been obtained from experiments made with light of only - 
ope wave-length. If proof were needed, Prof. Rope’s 
papetWould have been sufficient refutation of any sug- 
gestion to the contrary effect. 


NOTICES OF BOOKS. V 

InUrmetallic Confounds* By Cecil H. Desch, D.Sc., 
Pfa.D., F.I.C, London, New Y ork, Bombay, and 
Calcutta : Longmans, Green, and Co. 1914* 

The author's wide knowledge of metallography and his 
marked power of clear explanation have enabled him to 
produce a valuable monograph on the formation of inter- 
metallic compounds. - The literature of the subject con- 
tains a large number of unsubstantiated facts, and it 
requires a sound critical judgment to sift the actual truth 
from them, as the author has done with great success. 
The method Of thermal analysis is first discussed, and 
some notes are added upon the microscopical control of 
the results obtained by its application. The difficulties 
attending the isolation of metallic compounds are described, 
and then the physical properties of the compounds are 
treated; emphasis being laid upon the relations between 
each individual property and the composition. The 
attempts which have been made to formulate a theory of 
, the constitution of intermetallic compounds are discussed, 
and suggestions are made as to lines of research which 
may prove fruitful. No practical methods of investigation 
are described, but the monograph gives a very fair and 
unbiassed mew of the present state of our knowledge of the 
theory of this branch of metallography. 


Industrial Chemistry far Engineering Students . By 

HfcNRY K, Benson, Ph.D; New York : The Macmillan 

: Company* *9x3. „ \ 

;This book will be : found useful for engineering students 
who have been through elementary courses in pure chemis- 
try. and physics, ana wish to study the applications of 
scientific principles to industrial problems, and to acquire 
. some knowledge of the chemistry of the materials and pro- 
cesses which arb of special importance from an engineering 
point of view. ; The subjects treated in particular include 
fuels, clay products, cements, &c. t while water, industrial 
alloys, paints, paving materials are discussed rather less 
fully. The author appears to have selected his material 
carefully with a view to its general utility, and although 
American products and practice are naturally given the 
chief prominence the hook may find useful application in 
English technical schools. The full bibliographies given 
’ at the end Of each chapter have been very carefully com- 
piled, and will be of great practical value to chemists and 
engineers. 


A Text-book of Physics , Electricity and Magnetism* 

Parts 1 . and II. By J. H. Pqynting, Sc.D., F.R.S;, 
and Sir J. J. Thomson, O.M., M.A,i F.R.S. London: 
Charles Griffin and Co:, Ltd. 1914. - 
This volume contains Parts h and II. of the fourth book 
of the authors’ text-book of physics, and deals with static 
electricity and magnetism. It is in every respect fully up 
to the level of the earlier volumes on the Properties of 
Matter, Sound, and Heat, and no higher praise can be 
given to it. The anthors have written for those who have 
no previous knowledge of electricity or, magnetism, and 
teachers of physics and college students will appreciate die' 
exceedingly clear style in which the book is written. This 
is particularly noticeable in the chapters devoted to tbe 
discussion of propositions applying to “ inverse square * 
systems and to stresses in the dielectric. Both in the 
descriptions of experiments and the working out of mathe- 
matical formulae tbe authors sniooth tbe path of their 
readers as much as possible, making tbe subject intensely 
interesting and at the satfie time providing a firm founda- 
tion for the study Of more detailed and advanced works* 


ftofillarchemie und Physiologic. (“ Capillary Chemistry 
and Physiology ”). By Dr. H. FreundLich. . Second 
Edition. Dresden ! and Leipzig: , Theodor Steinkopff. 
1914. <Mk* 1.50). ' 3 £ ' 

The text of this lecture has been only very slightly altered 
in the second edition, but recent work - has been sum- 
! marised in an appendix, in which descriptions are to be 
[ found of many experimental confirmations of the author’s 
views. The essential features of adsorption phenomena 
are very shortly discussed, and their importance in 
physiology is explained, and workers in biochemistry will 
| find that the lecture gives them a readable outline of some . 
; aspects of physiological problems. Tbe author has made 
it clear in the appendix that in some matters of detail his 
opinions have undergone a certain amount of alteration, 
and bis view of th$ phenomena is, oh the whole, unbiassed 


Les Origines Mystiques de la Science “ A llemande”). 

{“ The Mystical .Origins of 4 German’’ Science ”) By 

Rene Loti. Paris : Fdlix Alcan. 

This thesis discusses, from a point of view which can 
hardly be described as free from partisanship, the errors 
which have been introduced into science by mysticism, and 
the revival of what may be called a modern variety of 
mysticism in Germany. For those who are interested in ’ 
the philosophy of science the monograph will be found to 
give a detailed account of certain points of view, and tbe 
author has evidently searched many sources for his 
material. 


Die Tkeorie der Strahlung und der Quantetu (“The 
Theory of Radiation and Quanta 5 ’). Transactions of the 
Scjvay Conferehce, *gu.. Translated into German by 
A. Eucken. Halie-a.-S. ; Wilhelm Knapp, 1914. 
(Mk. 15.60). ■ 

The papers read at the Conference held at the suggestion 
of Prof. Solvay in the autumn of 1911 in Brussels are 
printed in full in this report together with the discussions 
that followed them. Unavoidable circumstances have 
delayed the publication of the report, but in essentials tbe 
uanta theory has seen only very slight modifications 
uring tbe last two years, and its development in matters 
of detail has been traced down to the end of 1913 in an, 
appendix. The conference was attended by some of the 
world’s leading physicists, and papers were contributed by* 
among others, Lorentz, Jeans, Planck, Perrin, and 
Nemst. In the discussions some. very interesting points 
were raised, and physicists, wilt be glad to have so clear 
and detailed an exposition of the most modern Aspects of 
the quanta theory. 
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RADIO- ATOMS: THEIR ATOMIC WEIGHTS 
AND VALENCIES. 

By F. H. LORING. 

It seems probable that the radio-elements are made up of 
associate atoms differing in atomic weight, and that they 
are exactly whole numbers taken from a Rydberg atomic- 
weight series {see Chem. News, cix., 169). 

The branching in the thorium series at thorium C sug- 
gests the possibility that, at this point, the associates vir- 
tually part company, and that the respective end-products 
maybe considered as consisting of homogeneous whole- 
number atomic-weight atoms, standing in proportionate 
number# to each other in the same ratio as the products 


thorium . D and thorium Ca, namely, 0-35 : 0*65 per cent, 
i.e, as 5 .to 9. Then thorium itself should be a mixture : 
Thtt3355+Thi33i 9 , The mean value is 232*428, which is 
in agreement with the present accepted value for thorium, 
namely 232 '42. 

' Assuming, therefore, for example, that thorium emana- 
tion has associates of atomic weights 223 and 219 in the 
above proportion, then it seems probable that the radium 
and actinium emanations are also made up from exactly 
the same Rydberg numbers, but in a different proportion. 

Hohigschmid (Acad, der Wiss. Wien., Jan. 22, 1914), in 
a recent determination of the atomic weight of uranium, 
gets the value 238' 175, which seems too low, as the present 
accepted value is 238*5 (Richards). A mean between these 
two values would be 238*33, which is close to a mean of 
six variable measurements by. CE. de COninck (Comptes 
Rendus, 1912, civ., 1511), namely; 238*4. 

Taking, therefore, the valne 238*33 as a probable one 
the ratio of the associates would be 1:5.. Moreover, if 
the values be of the right order, then the products should 
probably lie in approximate alignment when tabulated, so 
that, for example, RaEm, ThEm, and. AcEm are in the 
same horizontal zone, apart from their valence-position. 

The' accompanying table, shows the atomic weights, 



In the table, each long arrow represents the loss of an a-particle (one helium atom carrying two positive charges of 
electricity), and each short arrow represents either the loss of one 3-particle (one negative electron) or an apparent ray- 
less change. Since the table is crowded where the different members fall together, it should be noted that the end- 
products according to this scheme have the following atom-weights and relative atom-numbers : — , 

Th-end *> 7 g ; Ra-endu 207* ; Ac-end W* \ Ra-end 1 ao3 x ► 

Th-end aii 5 ; Ac-end«2ii sJ Ac-end^n ; Ra-endw^j. 

The last two sets (taken vertically) in mean are 210*33 and 206*33 respectively. The exceedingly small 
quantity of RaCa formed renders the a-rays of the RaCi difficult to observe : no a-rays have been detected* 
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valencies, &c», as the result of this study. Mesothorium x 
and mesothorium a are abbreviated respectively: Tbx, 
Tha. 

It will be seen that the valence-positions of the radio- 
elements are in accordance with the experimental deter- 
minations of valency, being, in fact, a modified form of 
the Russell-Faj ana- Soddy classification, based on the ex- 
perimental work of G. von Hevesey, Fleck, and others. 41 
It is to be noted that uranium Y is placed in the same 
atoznic-weight; and valence-position as uranium X x . These 
elements are supposed to be isotopic (see Soddy, Phil. 
Mag., 1914, xxvii., 2x5). Uranium Y arises either from 
uranium x, taking its place with uranium Xx, or from 
uranium a, taking its place with ionium ; but uranium Y 
has not yet been found to give o-tays, so its position with 
reference to actinium is uncertain. Actinium 1 is, of 
course, hypothetical. Ac2* actinium. 

The prpoable fact that the thorium series is made up of 
associate atoms differing in atomic weight, which do not 
become apparent Until a species of dissociation sets in 
towards the end of the transformation process, implies, by 
analogy, that the equivalent in the right-hand group would 
be she re* union of the radium and actinium families from, 
say, uranium Y downwards* If such be the case, then 
actinium emanation would consist wholly of atoms of 
atomic weight 223, whilst radium emanation would be 
equally homogeneous, consisting of atoms of atomic weight 
2x9 each. 1 

This can hardly be the case, as the very small number 
of atoms (relative to the whole) from one branch product, 
radium C* (- 0*0003 per cent}, is one-fifth of the number 
from the other, actinium C (« 0*00x5 per-cent), suggesting 
that these are homogeneous separations like that assumed 
at thorium C, but not carried out to anything like com- 
pletion as in the thorium series. 

Moreover, Honigschmid’s value for the atomic weight 
of radium, 225*97, is against the idea which would assign 
a value of 223 or 227 to ibis element. It is worth remarking 
in this connection that 226 is not a Rydberg number. The 
Curie-Rarosay value, 226*4, is also favourable to the 
former view- , 

Prof. Soddy has pointed out that the 6 end-products are 
probably isotopic, and may represent the composite 
element, lead, which has a mean atomic weight of 207*10. 

Taking into account the relative percentages of the pro- 
ducts, both in the three main series and at the C-branches, 
the summation in mean of all the end-products yields 
the atomic weight value 207. 

Commenting on the genesis of the elements, the well- 
known pendulum conception, due to Crookes, is reasonable 
when rightly interpreted, since the energy stored in the 
atom has doubtless an origin in some great cosmic process, 
and there is nd reason why a few atoms, overcharged as 
it were,, cannot give up their energy and thus reveal the 
original process, or rather continue the process far enough 
to simulate the recoil of the final swing of the pendulum, 
although the state represented by the oscillating pendulum 
has long since ceased to exist. 

I think, therefore, that the complexity of lead might be 
, considered, in a sense, accidental, since the process of 
element-formation at the end of the Periodic* series has 
over-reached itself, and, by a reflex action, as if by an 
Irregular backward final stump or recession of the 
pendulum, has laid down a group of elements that 
happen to synchronise, or u slump together ” at lead ; conse- 
quently, it would not be a correct extension of the process 
to carry the complexity of lead down through the entire 

* In the Jan., 19x4, issue of Le Radium, the valencies of practically 
all the radio-elements except UrY, UrXa, RaCa, RaC', AcC*, AcD, 
ThD, and ThC* are tabulated. The valencies above given are in agree- 
ment with these valencies, except in the case of the B-members and 
RaD, which are indicated as divalent instead of tetravslent, as here 
shown. The idea of assinging what might be termed complementary 
valencies to, the lower half of the table suggests itself, in which case the 
values o,—x - 3 ' ■! — 3 — 3—3, or [ 8 } — 7 ~~&— 5 —r 5 — 3 ~~~ 2 > may be con- 
sidered in, the light of experiment. By assigning the latter numbers 
- to the lower half of the table, the entire classification agrees with 
Soddy's group-numbers for the radio-elements. 


Periodic Table. Probably, however, many of the elements 
have a complexity like that of thorium. In fact, if the 
above analysis be correct, the inference is undoubtedly, 
.that the common elements have two types of atoms in 
many cases, but not necessarily mor* as in the case of, lead. 

April 15, 19x4. , " 



DRY AND WET- STRENGTHS 6$ PAPER , 
AND; PAPER YARNS: 

By CLAYTON BEADLE and HENRY P. STEVENS. 

As fat as we know, attempts to determine wet strength of 
paper have been confined almost entirely, if not wholly, to 
paper merely in a damp condition \ that is, wilh a iimited 
amount of moisture such as would be imparted to paper by 
placing it between damp cloths or in atmospheres more or 
less saturated with moisture, and testa have been made 
showing the variation in strength of paper in comparison 
with the amount of moisture which it retains under such 
circumstances. 

Also -numerous tests have been made showing the 
relationship of strength and degree of atmospheric saturation 
with that of the hygroscopic moisture in the papers of dif- 
ferent compositions. These latter determinations have led 
to the unanimous conclusion by all observers that there is a 
certain percentage of hygroscopic moisture for all papers 
(which is a somewhat variable figure according to the. 
nature of the material) at which a maximum strength is 
obtained. This condition is perhaps arrived in an ordinary 
medium room temperature between 70 and So per cent 
atmospheric saturation. 

Ninety-nine pe^ cent of the paper produced for ordinary 
commercial purposes has no strength whatever after 
immersion in water ; that is, with such papers there is not 
sufficient strength to indicate anything on a testing 
machine. Therefore the strength of a paper after immer- 
sion in water, for obvious reasons, has not been investi- 
gated. There is, no strength in most papers after pro- 
longed immersion in water, even when rosin sized or 
gelatin sized ; but a paper can be made to possess strength 
even on water immersion if gelatin sized and subsequently 
treated with formalin to render the gelatin insoluble. 
Vegetable parchment, which is produced by passing a 
water-leaf paper through sulphuric acid and Subsequent 
washing and drying, is also a. form of paper which 
possesses some considerable wet strength. There are 
other papers* such as photographic paper, which: require to 
have some strength on immersion in water ; such papers are 
prepared by special processes. But in the ordinary course 
of manufacture it is only in the domain of very strong 
paper that we can look for any appreciable strength on im- 
mersion. In passing, we should not forget the importance 
of high wet strength for many kinds of bag and wrapping 
paper used for goods which are either moist or require 
protection from moisture. 

There is one kind of paper now coming into extensive 
use where wet strength would bo a most welcome quality, 
namely, that used in the manufacture of paper yarns. 

Table 1 . shows tests on papers as at present used for 
paper yarns. 

Table I .— Test on Papers as at present Used for 
Paper Yarns 

Substance Breaking strain, Breaking 
Papers. Tested. in grins., per ingrma,, per length, in 
square metre, inch wide, kilometres. 

_ _ . (g r y 49 9035 8-42 

Brown Kraft • Dry 41 9950 - 970 

Wet 41 o o 

Yellow Kraft 15 ^: - 44 9850 9‘6o 

I Wet 44 635 0-58 

, The figures given in this and subsequent tables are the 
average of ten independent tests. These are the very 
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Paper. 

Swedish Kraft 
Swedish Kraft 
Swedish Kraft 
Swedish Kraft 


Table II. — Tests on Paper Yams note on the Market . 

•Width Weight, Number of Breaking - Breaking 

Tested.' . oi strip. - - in grms., per twists strain, length, 

Mm. metre length. per metre. * ingress. in kilometres. 


Relative Diminution in 
strength strength as the 
when highest result of wetting 
s» 100. Per cent. 


/ 

Dry 

7 

’ 0*200 

“ 350 1 

1278 

6*40 

l 

Wet 

7 

0*200 

'350 

940 

4*70 

1 

Dry- 

7 

0*470 

450 

2189 

4*66 

1 

Wet 

7 

0*470 

450 

1976 

4*20 


Dry 

6 

0*250 

400 

2081 

8-33 

.1 

Wet . 

6 

0*250 

400 

1135 

4‘55 

f 

Dry 

4 

0*195 

200 - 

1590 . 

8*i6 

X. 

Wet 

4 

0*195 

*200 

«3S 

3*26 


77 


56 

27 

56 


50 

10 

zoo 


55. 

45 

98 


40 

. 59 


strongest papers obtainable. In the dry state they possess 
a breaking length in the neighbourhood of io kilometres, 
but it will be observed that one of the papers has a 
breaking length of o and the other a> breaking length 
which is only about 6 per cent of that of the dry paper. 

When paper is twisted, as in the case of paper yam, the 
properties as regards wet strength after immersion are 
altered. If a piecri of paper yam cloth is immersed in 
water, say* for twenty-four hours and examined, it will be 
found that it has, very considerable strength. In fact, from 
A hand examination it appears as strong after immersion. 

' As regards' its behaviour under water. It would almost 
.appear that the yam was made; from natural fibres; If 
:: now a piece of the yarn is stripped from a closely woven 
paper yarn fabric and pulled, it would be observed that it has 
some considerable wet strength, but not so much as might 
be inferred- from the general handling of the wet fabric. 
Untwist the yarn when it will be noticed that the strip of 
paper comes apart without any exertion whatever; in 
* other words, the wet strength of a paper yarn cloth is not 
due to the wet strength of the paper from which it was 
produced but from the fact that the fibres of the paper are 
twisted, and the twisted yarn is then woven. The paper 
yarn cloth on immersion has no cohesion among the fibres 
in the sense that that paper has that has lost its felting 
qualities as it is understood by paper makers, and although 
the average length of the fibres may be ro mm. the paper 
yarn cloth depends almost entirely for its wet strength upon 
the peculiar juxtaposition of these short fibres as the result 
of tej the way £hey have been disposed when in course of 
felting together upon the wire of the paper machine ; (b) 
the twisting of the strip ; (c) the weaving. These com- 
bined agents result in the formation of a textile product 
. the lengtb of the ultimate fibre of which must be 
exceedingly small in comparison with that of most textile 
products^ Directly the fibres of the paper are plated 
-more or less parallel by the untwisting of the yarn then 
. the wet strength becomes practically nil. 

. Table IL gives particulars of paper yarns tested, both 
dry and wet. They are all produced from Swedish krafts. 
,The ; width of the strip and the weight of the yarn per 
: metre is given; as well as the twists per metre. , Also the 
actual- breaking strain of the yarn in grms., which is 
^calculated to breaking Jength in kilometres, and, for 
purposes pf comparison, the relative breaking lengths are 
- given with thebigbest at zoo, and in a final column the 
diminution in a strength as the result of wetting. 

It will be observed that the wet strength is at least half 
the dry. strength— in fact, on an average about two-thirds 
the dry strength, whereas the paper from which these 
yarns are produced (Table I.) the highest wet strength is 
only 6 per cent, or. less than one-fifteenth part of the, dry 
strength, . ' 

The chief object of this investigation was to determine 
the qualities of Hedychium paper for its suitability for 
paper yarn. Table III. gives figures for paper yarns made 
from Hedychium paper. The Hedychium paper was 
produced on a paper machine under oUr direction. . The 
paper had a substance of 42*5 grms. per square metre and 
possessed parchment-like and self-sizing qualities. The 
breaking length of the paper id the direction of the web 


was 10-03 kilometres — rather greater than that of the 
strongest Swedish kraft, but, unlike the Swedish kraft, i 
possesses considerable wet strength after prolonged immer* 
lion. The wet strength of this paper was 1*58 kilometres* 

Table III. 

Weight Breaking Breaking 
Width of yarn, Btrainor length of 
Tested, of ingnns., yarn, in yam In, 

strip, per metre, grms. kilometres, 
Hedychium yarn - 

made by Beadle [ Dry 6 , 0*289 2210 7*65 

and Stevens in 

London Wet 6 0*289 1415 ' 4*90 

Hedychium yarn 
made on Ger- 
man machine. . Dry 0*264 1883 7*13 

It will be observed, on comparing the above figures for 
the Hedychium paper with those of Hedychinm paper yam 
produced therefrom, that the yarn has diminished in dry 
strength by about 34 per cent, if the first of the yarns is 
taken, hut has very much increased in wet strength as the 
result of the twisting. Thus the wet strength of the 
Hedychium paper at 15 per cento! its dry strength and the 
Hedychium yarn produced therefrom is 64 per cent. We 
have already shown that many fibro-vascular handles and 
natural fibres, on prolonged immersion in water, lose quite 
as much as this when tested for wet strength, but of 
course such fibres are tested m an untwisted condition. . 

Table IV . — Hedychium Yams produerdby Spinning 
from Undried Paper directly after Couching 


Time of 

Tested. 

Weight 
of yam, 

Breaking 

Relative Loss of 

breaking length strength 

beating. 

Hours. 

in grms. 
per metre. 

length, - 
in metres. 

when highest 
* 100. 

due to 
wetting. 
Percent, 

3 

Dry 

o-4*5 

3-66 

76 


3 

Wet 

0*4X5 

2-05 

43 

44 

3* 

Dry 

0*370 

473 

99 

3i 

Wet 

0*370 

2*12 

44 

55 

4 

Dry 

0*400 

4-80 

100 

4 , 

Wet 

0*400 

1*79 

3* , 

fiz 


Comparing the above Hedychium yarn figures with 
yarns produced from Swedish, kraft, it will be noticed in 
the latter that the average diminution in strength from dry 
to wet is about the same, namely, 36 per cent. The actusri 
dry breaking length of Hedychium yarn (average, Table 
III.) is 7*37 kilometres, and the average of the Swedish 
kraft yarn is 6*89 kilometres (Table II.}. Thus, already, 
although we have only reached the initial stages of 
Hedychium yarns, a better result has been obtained from 
Hedychium than has been obtained from the best Swedish 
kraft. As the Hedychinm paper from Which the yarns 
were produced had a breaking length of 10*03 kilometres 
the Hedychium yarn has about 73 per cent the strength of 
the paper, and a somewhat similar diminution in breaking 
length as the result of converting strips of paper into yarn 
is to be rioted in the case of Swedish kraft now on the 
market. Early published figures show quite' different 
results to this ; in fact, they show increase in strength as 
the result of conversion of paper into yam. In spite, 
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however, of the diminution of strength ns the result of the 
process according to modern practice the yarns and fabrics 
are much stronger now than they were some years ago. 

Further tests were made on Hedychium paper stock 
which had been treated in a somewhat different manner, 
the object being to ascertain what kind pf result would be 
, obtained by twisting wet couched stuff without previous 
drying. ' The wet stuff and that made before couching 
was cut into ribbons by means, of a water jet just before 
couching. After couching it contained about 43 per cent 
water, twisted and dried, and the breaking strain, both 
wet and dry, performed on each lot. The results of this 
are given in Table IV. In order to find out what effect the 
time of bearing would have the yarn was made up from 
beaten three, three and a-half, and four hours. At three 
hours some of the stuff was made into paper by drying; in 
the ordinary way, and tested for the qualities of the paper 
produced. The paper gave a dry breaking length of 
6*8 kilometres, and had a, substance of 45 grms. per square 
< metre. It is quite evident that this stuff was not beaten in 
the best way to suit the paper yam production, A point 
of interest here is that by cutting with water jet, couching, 
and twisting wet (*.*., without previous drying over the 
drying cylinders), produces a yarn after three hours beating 
which is very much weaker than yarns produced from 
paper made in the ordinary way and then Blit and twisted, 
bnt as the beating is prolonged from three to four hours 
the breaking length increases, and, might have still further 
increased with further beating. The wet breaking length 
of the yarn so produced remained almost constant with 
but slight reduction up to four hours, but, relative to the 
dry strength, the wet strength is much diminished as the 
beating is prolonged. Thus, at three hours the reduction 
in strength as the result of wetting is 44 per cent, at three 
and a-half hours 55 per cent, at four hours 62 per cent. 

As the paper passed over drying cylinders had a dry 
strength of 6*8 kilometres, but when converted into yarn 
(at three hours) 3*66, the actual diminution in dry strength 
from paper to yarn is greater when the water jet is used and 
no drying cylinders than when finished paper is converted 
into yarn as it is by modem practice. This is extremely 
fortunate because modem practice is a great simplification 
over many of the early attempts. No donbt a great deal 
as regards qualities of finished yarns depends upon what 
would appear to be small details, such as the amount of 
tension on the thread at the moment of re-moistening, 
twisting, and subsequent drying. Such details are of 
vital importance in the production of cellulose monofils, &c. 

There, is also the question of. substance of paper 
number of grms. per square metre) coupled with width of 
strip which require further and systematic study. Of 
course the count of a yam can be increased by increasing 
either the substance of the paper or its width, or both. 
We have already found that the best strength is got from 
a beaten pulp at some given substance ; the general idea 
now is to employ a paper of from 40 to 44 grms. per square 
metre, and to vary its width in order to obtain the neces- 
sary, weight in the yam. Of course we also have to take 
into consideration the amount of twist as affecting the 
weight of the yam. The great factor, however, in our 
opinion which has accounted for so much improvement in 
the quality of the yarn is the improvement in the strength and 
other physical qualities of the paper which is now procur- 
able for the purpose. The early paper was more bulky 
and open ; consequently it possessed poor strength, but 
was somewhat improved asthe result of its conversion into 
yarn. The present paper is of the quality known as kraft, 
a thin strong rattley paper which loses some of this 
strength by conversion into yarn. But the initial strength 
of the paper is now so great and the handling qualities of 
same so excellent as to not only result in the production of 
much better yams (in spite of some diminution in strength 
as the result of the process), but by reason of the use of 
this class of paper the output of the machines can be much 
increased by faster running, and the whole process of paper 
yarn production greatljr simplified. 
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CHEMICAL REACTIONS AT VERY LOW 
PRESSURES.* 

I.— The Clean-up of Oxygen in a Tungsten Lamp* 
By IRVING LANGMUIR. 

Continued ftom p, 235. 

4. Effect of Temperature of the Bulb . — The conditions 
which prevail during the reaction of the oxygen with the 
tungsten in the present experiments differ fn several 
essential features from those which obtain in ordinary 
reactions between solids and gases at atmospheric 
pressure* . 

The pressures we deal with are so low that the normal 
free path of the molecules is between about x;and ram#. 
This means that relatively few of the, oxygen molecules 
which travel from the surface of the bulb to the filament 
strike other molecules bn the way.; With "the relatively 
small surface of the filament as compared with that of the 
bulb, . the chance that a molecule leaving the , filament 
should get >ack to the filament without first Striking the. 
bulb several times is negligibly small . The average velocity 
of the oxygen molecules striking the filament is therefore 
not perceptibly influenced by the, temperature to which the 
filament may be heated. In other words, the filament may 
be at one temperature and the oxygen with which it comes 
into actual contact may be at a totally different tempera- 
ture. At ordinary pressures this would be quite impossible, 
for the gas, within a layer many hundreds of times thicker 
than the length of the free path, would be heated nearly to 
the temperature of the filament, so that the gas in 
actual contact with the metal would be practically at the 
same temperature as the metal itself. That there is no 
great temperature drop at the surface between a metal; and 
a gas at ordinary pressures has been amply proven {see 
Knudson, Ann . Pkys 1911, xxxiv;, 593).. 

A direct experimental indication that the behaviour of a 
gas at low pressures may be quite different from that at 
high pressures is easily obtained. For example, we find 
that with nitrogen at atmospheric' pressures or even down 
as low as xoo microns, there is a sudden and marked 
increase in pressure upon lighting the filament. When, 
however, the pressure is 10 microns or less, there is no 
indication whatever on the McLeod gauge of any such 
change in pressure upon lighting the filament, although the 
sensitiveness of the gauge would be ample to detect such 
a change if it were relatively nearly as great as at higher 
pressures. - . 1 t ; ‘ . '■* ■ ■ 

All of our previous knowledge: of reactions between 
solids and gases is based upon results obtained when the 
two are at the same temperature. There were therefore 
no data which would indicate whether it was the tern* 
perature of the metal or that of the gas which would be 
the more important factor in the reaction* 

In the earlier experiments (Exp. an) the rate of clean- 
up had appeared nearly independent of the temperature of 
the filament. At that time the effect of heating the bulb 
to 360° and of cooling it to -*83° by immersing it in 
liquid air was tried, and it was found that the temperature 
of the bulb was entirely without effect. The value of e 
obtained in these, experiments was 0*0072 at a tem- 
perature of 1770° K with a filament having a surface of 
0*126 sq. cm. When we found that these results 
were too low because of the resistance to diffusion in 
the tubing, it became necessary to test out the effect 
of the bulb temperature again with the new apparatus 
(Exp. 265). The bulb, however, in this case was so large 
that it was impracticable to cool it with liquid air, and we 
had to remain content with beating it to 300°. The results 
obtained in this way are given in Table II., Columns 
3 and 5. 


* Paper read before the New York Section of the American Chemical 
Society, From the journal of the American Chemical Society, xjcxy, 
..No. 2. 
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It will be seen that raising the temperature of the 
, oxygen around the filament from 25 to 300° makes no 
appreciable change in the value of c. . 

This result is rather surprising. According to the 
.ordinary conceptions of the mechanism of a chemical 
reaction, the effect of increasing temperature is somewhat 
: as follows : — In order that a collision between two mole- 
cules may result in a chemical combination, the impact of 
the two molecules against each other must exceed a 
certain amount. At low. temperatures no molecules, or 
only few, have velocities sufficient to produce strong 
enough impact* As the temperature rises the relative pro- 
portion of molecules which meet this requirement in- 
creases extremely rapidly, although still Only a small pro- 
portion of the total number of collisions result in chemical 
action. 

If the above theory is correct, one would expect that 
both the temperature of the oxygen and that of the 
tungsten would influence the rate of reaction. That the 
- actual impact between such molecules would be very 
greatly affected by the temperature of the oxygen appears 
from the following considerations 

Let us consider two molecules, one of molecular weight 
Mi and the other of the weight M 2 . Let vt and v 2 be the 
velocities of these molecules, and T r and Tg the tem- 
peratures corresponding to these velocities. Let us 
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imagine these two molecules in the positions indicated in 
Fig. 3 moving towards each other with the velocities v x 
and Vg. Let x 0 be the distance from O to P, the centre of 
gravity of the system of the two molecules. Let v 0 be the 
velocity with which P moves from O. 

By the definition of centre of gravity, we have — 

Xq — * X\ ^ Mg 
x 2 ~Xo Mi 


*o-*i _ 
*a-*i 


Mg 


Mi*f M2 

and for the corresponding velocities, — 

Vo - Pi _ Pi -Wo _ Mg 

■ — Pg — Pi 


(13)' 


pi— w 2 Mi + Mg 
Now, the impact with which they strike is proportional 
to the product of the mass of one of them by the velocity 
With which if approaches the common centre of gravity. 
That is, the impact is measured by (pj— p 0 )Mi, but from 
(X3) this gives for the impact I, — " ^ 

' I- 5^_ <*+»») • • • • (H) 

M1 + M3 

Neglecting constant factors, which would ultimately 
cancel out, we can place, according to the kinetic theory 
Tx *■ M1P1* and Tg » Mgpg* • • 1 • (15) 
whence, combining with {14),— 


I 


m 


Mi * V Mg ) Mi + Mg 

- 'What we now wish to find is the effect that will be pro- 
duced by a change in the temperature of Mx as compared 
with a change in temperature of M 2 . We obtain by 
differentiation— 

dl - *MiM 8 / ^Ti + dT. \ j 

Mi+M»\ VM,Xi ■ VMaTa' 

If we represent by dT% and dTgthe temperature changes 


of M x and M 2 , respectively, which will change the impact 
by equal amounts, we get— 

dTz m 
dT a " 

Taking for oxygen, Mi — 32, T r * 298, and for tungsten 
Mg um 184, Tg m z6oo, we get— 

dTi/dTa - i/5*5. 

That is, raising the temperature of the oxygen z° would 
increase the impact between the molecules as much as 
raising the temperature of the tungsten 5*5. From 
Table IV, we see that at 1600° the value of c doubles in 
about 140° rise in temperature. Dividing this by 5*5, we 
see that raising the bulb temperature about 25° should 
double the value of ? if the rate of reaction is determined 
by the impact of the molecules. From Equation (16) it 
can be readily calculated that with the filament at 1600 s 
the impact between oxygen molecules and tungsten atoms 
would be increased in the ratio 6*00 : 7*20 by raising the 
temperature of the oxygen from 25 0 10 300°. If the oxygen 
be maintained at 25° we find that to produce the same 
increase (».*., from 6’oo to 7*2oJ in impact by raising the 
temperature of the filament, it would be necessary to 
raise it from 1600° to 3160°. According to Table IV. we 
see that this would increase £ from croio to about 0*200. 
Actually, however, we find no appreciable change in e 
upon heating the bulb, and we must therefore conclude 
that it is not the Impact of the oxygen jnolecule.s with the 
tungsten atoms which determines the rate of reaction. 

According to the electron theory of metallic conduction 
of heat and electricity, metals contain free electrons which 
participate in the heat vibration, and have the same kinetic 
energy at a given temperature as the atoms of the metal. 
Oxygen, being an electro- negative element, easily takes up 
electrons, so it seems probable that , an oxygen molecule 
would be more apt to take up an electron in striking the 
filament than it would to combine directly with the 
tungsten. 

Let us consider this case from the view-point of the 
foregoing theory. That is, let us consider the impact of 
an oxygen molecule and a negative electron. We will 
place, therefore, in Equation (z8) — 

Mi - 32 Ti » 298 

M a ~ 0*0005 Tg ~ z6oo 

Here, in jjlace of Mg — 184, we take Mg *» 0*0005, the 
“ atomic weight*’ of an electron; Whence, from (18) 
dTi/dTg « 109. 

This completely reverses the previous result, and we see 
that a change of zoq° in the temperature of the oxygen 
would have no more effect on the amount of impact 
between the oxygen and the electrons than a change of 
only z° in the temperature of the filament. In other 
words, if the first step in the reaction consists of a collision 
between an electron and an oxygen roolectile, we would 
expect to find just What the present experiments have 
shown, namely, that the value of c is not affected 
appreciably by changing the temperature of the bulb. 

This hypothesis is an entirely reasonable one. We do 
not need to assume that the oxygen molecule takes up 
more than one electron to begin with, or that the oxygen 
molecule is dissociated, or undergoes, any o’ther change. 
The taking up of a single negative charge would bring into 
play electrostatic forces tending to hold the molecule on 
the surface long enough for secondary reactions to occur. 
These may be, for : example, the taking up of more 
electrons, the dissociation of the molecule Into charged 
atoms, and the combination of these with each other and 
with tungsten atoms to form WO3. All these secondary 
reactions, however/ would not influence the velocity of the 
reaction^ since once an oxygen molecule was retained on 
the surface by taking np a single electron, there would then 
be ample time available for the subsequent changes. 

On this hypothesis, the temperature, coefficient of the 
reaction velocity may be due to two causes. First, the 


MgTg 


(x8). 



Chemical News 
May 32, 19x4 


246 New Artificial Manure. , J 


increased velocity of the electrons at higher temperatures, 
which gives a higher percentage of them capable of giving 
sufficient impact to produce the reaction. Second, an 
increase in the number of iree electrons at high tempera- 
tures might cause ah increase in the reaction velocity with 
increasing temperature of the filament. 

The electron theory seems to make it probable that the 
number of free electrons in a metal is very large, and that 
the number of them changes very little with increasing 
temperature (see Richardson, Trans. Am. Electrochem., 
xgi2, xxr.» 69). Partly from this reason and partly because 
of the very high velocities of the electrons, it is probable 
that every oxygen molecule that strikes the filament is 
struck by many electrons, but is only capable of combining 
with those that happen to have an unusually high 
velocity. - 

J There are other hypotheses, however, which may be 
advanced to explain the fact that e is independent of the 
bulb temperature. Weinay assume, for example, that the 
surface of the metal is more or less completely covered 
with a film of oxide, through which the oxygen must 
diffuse before it can react with the metal. As the tem- 
perature of the metal increases, the oxide film would 
rapidly become thinner, and this fact would account for 
the increase in' the rate gf reaction as the temperature 
increases. - ' *■ .’ J . ■ 

On this hyphtoesis, the oxygen would only react with 
the tungsten after it had diffused through the oxide film,, 
and hence reached the same temperature as the metal. 
The temperature of the bulb in this case would naturally 
be without effect. Undoubtedly this sort of film plays an 
important part in gas reactions between solids and gases 
at atmospheric pressure (see, for example, Bodenstein 
and Fink, ZeiL Phy s^Chem., 1907, lx., 46), but it seems 
extremely improbable that such would be the case at very 
low pressures and at high temperatures. The strongest 
argument, however, against this theory is that the thick- 
ness of the film and hence the value of s would vary with 
the pressure of the oxygen. This is, however, contrary to 
the results of the experiments. Another fact that indicates 
at least that any such film must be extremely thin is that 
the eroissivity of the filament for both light and heat is 
entirely unaffected by the presence of oxygen (except 
below 1300°). 

It. must be pointed out that the reaction between oxygen 
and tungsten at low pressures obeys very simple laws, and 
does not appear to be sensitive to slight variations in the 
conditions. Reactions in heterogeneous systems at 
atmospheric pressure are usually enormously sensitive to 
catalytic disturbances and other irregularities which are 
probably characteristic of reactions that take place 
through an adsorbed film. Bodenstein’s work on the 
reaction. aHa+0 2 *2Ha0 in contact with solid bodies is 
an example of this type of reaction. Another example is 
the contact process for SO3 (see bodenstein and Fink, 
2d U Pkys. Chem.t 1907, lx., 1)^ 

For all these reasons it would seem extremely improb* 
able that there i$ any surface film which limits the rate of 
reaction. The theory that the oxygen reacts primarily 
with electrons in the metal is therefore made still more 
probable. It will be worth while to analyse the conse- 
quences of this theory more fully. 

(To be continued). 


Chloral - p - aminoazobenzene. — Mario Mayer. — 
Chloral-^- aminoazobenzene when prepared from chloral 
hydrate and ^-aminoazobenzene is a dark red powder, 
which dissolves in a mixture of benzene and petroleum 
ether (in the proportions x : 2}. From the mixed solvents 
two different forms of the substance can be separated, one 
yellow fusing at 116 0 , and the other red fusing at 136°, 
The yellow form is converted into the red form at i2o° 1 
Chemically the two forms are identical. — Atti della Rtale 
Aocademia dei Lined, xxiii. ,[i.], No. 5* 


THE SCIENTIFIC WEEK. 

(From Our Own Petris Correspondent 

, Possible Cause of the Migrate of Salmon. 

One of the most important problems of oceanography 
and biology is that of migrative fish. What cause guides 
them in their displacements and draws those that accom- 
plish considerable voyages as do salmon ? These, fish often 
go up to rivers, and indeed go sometimes very far to milL 
For this they leave the depths of the sea where they have 
grown u p. We may then wonder what it is that incites 
them at the period of their reproduction to undertake a 
perilous peregrination. It has been said that they were 
carried away, by the need of procuring for their eggs and 
for their future young fry, circumstances which alone allow, 
of tbeir development. But this finalist explication is open 
to much criticism. ; We must try and discover if this 
migrative phenomenon has no immediate determinism. 
M. Louis Roule, Professor at the Natural History Museum, 
bas on this subject undertaken a series of studies, and in a 
paper presented before the Academy of Sciences by M. 
Edmond Perier, he exposes the first results at which he 
has arrived. He has effected his researches on tbe rivers 
of the Southern Brittany coast, and he has found that* tbe 
proportion of oxygen dissolved in the water plays a very 
important rbh. According as this proportion is stronger 
or weaker the salmon go up the river or abstain from doing 
$0.. Salmon, doubtless like trout and other similar 
fish, have very intense , respiratory needs, which are ex- 
aggerated at the period of reproduction. Consequently 
they- only enter the rivers capable of satisfying ? these needs, 
thanks to the considerable amount of oxygen that tbeir 
water holds in solution Besides its scientific importance 
this conclusion presents an undeniable economical import- 
ance, for it will enable us to establish,' thanks to a pre- 
vious analysis, the "list of river basins where trials of 
restocking wll 1 have some chance of success. It will ho 
longer be sufficient to remove the young fry nor to con- 
struct costly ladders or scales, but one must know exactly 
the rivers where these works will be useful and those 
where they would have no effect. 


New Artificial Manure. 

For a long time it has been known that the nitrogen 
necessary to plants cannot be taken .by them directly from 
the air. In 1886, on the roots of certain vegetable plants 
there was remarked the existence of large colonies of 
bacteria having the pro perty of fixing the atmospheric 
nitrogen for the advantage of the plant on which they lived. 
So, then, we were in tbe presence of a kind of symbiosis. 
Great hopes were founded on these bacteria, for it was 
thought that the sowing of the land with these microbian 
cultures would Considerably increase tbeir cultural force. 
These hopes fell through, as did also those founded in 
igox on the axotobacter, the most powerful of the agents 
of nitration. The question, , however, has not been 
abandoned, and it would 'seem that a solution has been 
arrived at. It has been found, indeed, that turf treated in 
a special manner constitutes a particularly favourable 
environment tor the growth of the azotobacter, and that 
the grounds manured with this turf show a very notable 
increase in their fertility. Before inoculating the turf with> 
the microbe, it is necessary to transform it by the action 
Of another microbe, so as to neutralise the humic acid it 
contains. The techhip of tbe operation is then the 
following : — The raw turf, sown with the special microbe 
is kept during eight or ten Says at a constant temperature, 
then sterilised by steam. It is then inoculated with a 
mixture of azotobacter and nitric bacilli. After a few days’ 
incubatipn at a temperature of 26° it is ready to be em- 
ployed. An interesting- point to be noticed is that the 
azotobacter continues to develop in the soil, fixing new 
quantities of nitrogen. The results of the experiments of 
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culture are most encouraging. For the culture of potatoes, 
whilst farm-manure increases about 40 per cent the return 
per acre and artificial manures about 73 per cent, inoculated 
turf procures an increase in the return of 123 per cent. 
For carrots numerous correspondents are respectively 
20, 28, and 260 per cent, for turnips 26, 47, and 100 per 
cent. If these results are confirmed by other experiments, 
and if this new produce for manuring suits all grounds, the 
manures of electricity will have a most serious rival to face, 
with whom they will have to undertake a very severe 
struggle. „ , 

Silica Forms the Half of the Earth’s Crust. 

The terrestrial crust is formed especially of silica, and 
this fact is generally little known. It is because silicmm 
and its derivatives are, for a reason unknown, the poor 
children of chemistry and mineralogy. In the treatises on 
chemistry employed in secondary education .a small place 
is given to silica and to silicium, but the silicates are com- 
pletely ignored. Prof, Henry Le Chatelier, Professor at 
the Sorbonne and Member of the Academy of Sciences, 
only explains this abstention of chemists by the somewhat 
routine respect of a too distant tradition. He has just put 
an end to these firrors by giving to silica and to silicates 
the place that is their due. Silica is the most abundant of 
the chemical combinations existing in the crust of the 
earth. People have tried to form an idea of the average 
composition of the solid crust of our globe by making in 
different countries analyses of a very great number of rocks. 
Several thousands of samples have been taken, especially 
jn the United Statesand in Norway. The results have been 
almost identical, and the corresponding figures may be corre- 
sponding figures may be considered as giwng a pretty 
exact average for the whole world. The terrestrial crust 
thus contains 58*2 per cent of silica, 15-8 per cent of 
alumina, 7*1 per cent of oxides of iron, then some oxides 
of sodium, of potassium, of calcium, of magnesia, in pro- 
portions varying from 3*2 to 5*2 per cent. The crust of 
our globe contains also 1*5 per cent of water and t per cent 
of oxide of titanium.. This silica is found partly in a state 
of free silica, often in a state of combined silica. The 
silicates are very numerous; felspars, micas, pyroxenes 
, form the principal families. ' Among the hydrated silicates 
we must mention, in the first place,; clay, then compound 
silicate of iron, of magnesia, and of potash, constituting 
the . green sand by which the . artesian waters of 
Champagne and Normandy arrive in Paris. As to the 
industrial importance of silica it is immense. The silicated 
rocks, graniteB, porphyries, schists, &c., are employed as 
materials for building. The Vosges stones, which were 
used to build the Cathedral of Strasbourg, the mill-stone, 
a variety of chalcedony that is exploited in the neighbour- 
hood of Paris," ate likewise only silicates. The mill-stone, 
unalterable by the atmospheric agents and possessing the 
-property of making one body with the cement, allows of 
the erection of buildings which are, so to say, indestruc- 
tible. So it is employed systematically for the walls of 
Orisons. Lastly, the ceramic industry, as well as the glass 
Industry, are entirely based on the utilisation of siliceous 
matters. Glass, which is considered unalterable, is, on the 
contrary, very sensitive to the action of the temperature 
and of liquids. M. Henry Le Chatelier has particularly 
studied this important question of the chemical alterabilhy 
of glass. The alteration of different glasses can some- 
times be remarked without the employment of any precise 
measurement. Antique glass found in the Boil shows an 
iridescent layer, superficial and deprived of transparency on 
account of the elimination of a part of the elements con- 
stituting the glass. This iridisation, which is so pretty, can, 
it is true, be produced artificially by heating daring a few 
hours ordinary glass vases in chlorhydxic add diluted. 
Spherical bulbs thus treated have exactly the appearance 
of soap-bubbles. In other parts of the work Prof. Henry 
Le Chatelier studies the physical and optical properties of 
glass, metallic alkaline silicates, magnesias, and ceramic. 
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PROCEEDINGS OF SOCIETIES. 

ROYAL SOCIETY. 

Ordinary Meeting, May 7, 1914. 

Sir William Crookes, O.M., President, in the Chair. 

Papers were read as follows 

u Some Calculations in Illustration of Fourier's Theorem 
By Lord Rayleigh, O.M., F.R.S. 

“ Theory of Long Waves atid Bores By Lord Ray- 
leigh, O.M.,F.R.S. 

u Protection from Lightning and the Range of Protection 
Afforded by Lightning Rods.™ By Sir Joseph Larmor, 
F.R.S., and J. S. B, Larmor, M.A. 

On modern ionic views discharge in the atmosphere 
[ should originate at a .place of maximum intensity of 
electric field and spread both ways from it along a line 
which should be roughly the line of force. The explanation 
of branching, zigzag, and multiple lightning discharges is 
to be sought on these lines. The introduction of a narrow 
linear conductor cannot sensibly disturb a steady field of 
force, and not at all if it is transverse to the field. Thus 
it would seem to be the top of the building Itself, not of 
the lightning conductor, that attracts the discharge, and. 
the function of a single rod can only be to lead ft more 
safely away. But a number of rods distributed over the 
area of the roof, and effectively connected to earth by a 
conductor, can, by their joint action, lift the intensest part 
of the field from the top Of the building to the region 
around their summits, arid 60 obviate or much mitigate the 
danger of discharge from above to the building which they 
cover. In illustration^ diagrams afe given of a vertical 
field of force as disturbed by vertical pillars of semi-ellip- 
soid al form and of various breadths, or by an earthed con- 
ducting region overhead such as might be originated by 
gradual discharge from a pointed rod. 

“Newcomb's Method of Investigating Periodicities and 
Us Application to Bruckner's Weather Cycle.* By Prof. 
A. Schuster, Sec. R.S. 

“ Flow in Metals Subjected to Large Constant Stresses 
By E. N. Da C. Andrade. 

The law connecting the extension with time for wires of 
various metals subjected to large stresses has been ex- 
amined at different temperatures.. The stress was kept 
constant throughout the now by the device of a hyperbolic 
weight employed in former experiments. The different 
types of flow observed for different metals at room tem- 
perature are only particular cases of one general law 
governing the flow of all single metals, arid can all be 
found for one metal by choosing an appropriate tempera- 
ture ; thus, soft iron at 450° C. behaves similary to lead at 
15° C. The formula t « can be made to 

represent the increase of length l with time t in all cases 
by suitable choice of the constants l 0t 0 , k. The viscous 
part of the How, expressed by r, does not exist at low tem- 
peratures, but becomes more and more predominant with 
rise of temperature. The distinction of the viscous part 
of the flow from the initial part of the flow, and the be- 
haviour in general, can be explained from the co-existence 
of the crystalline and the amorphous state in the metal. 

The behaviour of wires of solid distilled mercury shows 
that the rapid initial flow characteristic of the single metals 
is not due to irnpurities. 

Duplex alloys behave altogether differently to the single 
metals with respect to the flow, the anomalous behaviour 
corresponding to a difference in type of crystalline structure. 

“ Eddy Motion in the Atmosphere.* By G. I. Taylor. 

The paper contains a theoretical discussion of the function 
of eddies in conveying heat and momentum through a 
fluid. It is shown also that measurements of the tempera* 
ture Of the air over the Great Bank of Newfoundland made 
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by the author last year, lead to the conclusion that eddies 
extend upwards over the sea to a height of at least 800 
metres; and that there is no appreciable diminution in 
their size or intensity in this height. 

On the assumption of a uniform amount of eddy motion, 
the velocity of the wind at various heights above the 
ground is calculated, and shown to agree with the most 
recent observations carried out. over Salisbury Plain.. The 
actual amount of eddy motion is calculated both from wind 
velocity and from temperature measurements, and the two 
values are found to agree within the limits of error. This 
tends to confirm a general theorem about eddy motion in 
two dimensions which is deduced from theoretical con- 
siderations. 

"Properties of Magnetically ’Shielded Iron as Affected by 
Temperature .” By Prof. Ernest Wilson. 

In a paper recently read before the Royal Society, it is 
shown that if stalloy in ring form is shielded from the 
earth’s magnetism and subjected to a considerable mag* 
netising force at atmospheric tempeLature, the permeability 
can be increased. The present experiments deal with the 
effect of allowing stalloy to cool down through the tem 
perature at which it regains magnetic quality when in a 
shield and when Under the influence of a magnetising force 
due to a continuous current. Two specimens have been 
subjected to this treatment, and in each case the maximum 
permeability has a value of over 10,000 when the specimen 
Is at-atmospfaeric temperature. The dissipation of energy 
by magnetic hysteresis for a given value of the magnetic 
induction Is reduced by the treatment. 


ROYAL SOCIETY CONVERSAZIONE. 

The Royal Society Conversazione, held on Wednesday, 
May 13th, at the Rooms in Burlington House, was quite 
up to its usual level of interest. 

Short demonstrations were given during the evening by 
Prof. J. P. Hill, F.R.S., on the Percy Sladen Expedition 
, to Brazil, 1913, illustrated by numerous lantern slides and 
views of the regions visited. Also by Mons. P. Schilowsky, 
upon The Application of Gyroscopes to the Three Systems 
of Locomotion ; on land, on sea, and in the air. Gyro- 
scopes with models of monorail cars, ships, and aeroplanes 
were used to illustrate the lecture. 

Among the more striking exhibits were the following - 

Mr. C. R. Darling. Some New Surface Tension 
Phenomena, and an Experiment to Show the Structure of 
Liquid Jets. 

A globule of oil was formed on the surface of water, 
and a drop of quinoline allowed to fall upon It. On this 
drop reading the oil-water interface, the globule burst with 
considerable violence. Orthotoluidine globules wer e formed 
on a water surface, and a large globule of dimethyl-aniline 
was added, which then proceeded to absorb the orthp- 
toluidine. The process of absorption resembled the 
feeding of certain lower organisms. The experiments wet e 
made visible to the audience by projection upon a screen 
and the extraordinary motions due chiefly to surface ten- 
sion were watched with considerable interest. 

Prof. Leonard Hill, F.R.S., and M*. 0 . W. Griffith. 
The Caleometer. 

The caleometer is an instrument designed to measure 
the degree of. comfort 2n a room, or a public hall, or a 
factory, in so far as that depends on the rate of cooling of 
the human body. Comfortable Conditions are indicated 
by gentle oscillations of the pointer— about a mean value 
of 30 calories per minute. A low steady reading denotes 
monotony and oppressiveness ; violent oscillations about a 
high mean value are evidence of excessive cooling by an 
unpleasant draught, h . 

Mr. W. A. Douglas Rudge, Electrification produced 
during the Raising of a Cloud of Dust. 

A delicate electroscope was attached to a metallic rod 
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tipped with radium, which ionised the air in the neighbour- 
hood. The electrification caused by blowing dust out of 
a bottle was indicated by discharging of the electroscope. 
Dust of an acidic nature, silica, or molybdic acid gave a 
negative charge, while metallic oxides and organic bases 
gave a positive charge. 

Mr. C. V. Boys, F.R.S. Blower for very Large Soap 
Bubbles. 

The difficulties of blowing and detaching very large soap 
bubbles were overcome by a special form of injector blow- 
pipe swivelled at right angles to its length about the in- 
jector nozzle as an axis, and with a diverging cone of flexible, 
fabric with a serrated edge, made impervious to liquid a 
short distance behind the serrations. This cone was kept 
open by two springs. The absorbent material, up to the 
impervious band, provided liquid sufficient for a large thin 
bubble, but not so much as to make it unduly thick, for 
the limit of possible diameter of a bubble is greater as its 
thickness is less, and the points of the serrations feed the 
bubble m numerous very fine streams. Bubbles 3 or 4 feet 
in diameter are possible, and by injecting a little warm 
air during their formation they can be made to rise and 
they then form magnificent objects. 

Mr. Louis Brennan, C.B. The Iridoscope. 

A device by which it is possible to make a large sheet 
of soap film. By standing the frame holding this film 
upright in a suitable light fine displays of colour are pro- 
duced by the natural thinning of the" upper portion bf 
the film, or by playing upon it by a jet of air; 

Mr. W. Duddell, F.R.S. Water Model of the Electric 
Arc . 

The model exhibited consisted or a mushroom valve. 
The pressure tending to reseat the valve was so arranged 
that it diminished very rapidly as the valve lifted. In this 
way, when the flow of water was increased through the 
valve, the difference of pressure between its two sides 
decreased and thus represented one of the properties of the 
electric arc. When a steady flow was established and a 
column of water having a definite periodic time connected 
to the valve oscillations were set up similar to thbse ob- 
tained with an electric arc.' 

The Silica Syndicate, Ltd. Some New Develop- 
ments in the Manufacture of Apparatus in Transparent 
Quartz Glass. 

The Silica Syndicate had a large number of exhibits. 
A great advance has recently been made by the invention 
of a method of making an air-tight seal between quarts 
glass and metal, which consists essentially in, flowing pure 
lead into the hot quartz tube in a vacuum ; the metal makes 
perfect contact with the quartz, and vacuum apparatus of 
all descriptions can be constructed in this way. Electric 
lamps, X ray tubes, electric radiators, and other apparatus 
to which the lead seal was successfully applied were 
shown. 

The Polychromide Company (The Dover Street 
Studios, Ltd.). Instantaneous Photographs on Paper 
Taken in Natural Colour by the Polychromide System. 

The optical separation of the natural colour of the object 
photographed is accomplished by means of the Hamburger- 
Conrady colour separation camera, which exposes three 
plates simultaneously— representing the red, yellow, arid 
blue sensations in the superposed positives on gelatino- 
silver emulsions, which constitute the complete colour 
records exhibited. A very fine collection of photographs 
were shown, including one of the President of the Society ; 
the colour rendering was excellent, and the exhibit caused 
great interest. 

The British Museum (Natural History). A SeleC-- 
tion of the Specimens Collected on the British Antarctic 
(“ Terra Nova ”) Expedition, 1910— 1913, under the 
Leadership of the late Capt. R. F. Scott, C.V.O., R.N. 

Mr. F. ,W. Aston. A Simple Microbalance for the 
Determination of the Densities of Small Quantities .of 
Oases; 1 
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The balance was made entirely of fused quartz, and 
consisted of a beam of the simplest possible construction, 
beating at one end a small closed bulb and at the other a 
solid counterpoise. The whole was supported by a knife 
edge working on a polished quartz plate, and enclosed in 
g small case made of plates of glass in such a way that the 
pressure could be varied at will. The capacity of the 
whole 41 case ” was about 2 cc., and the movement of the 
balance could be watched through a small telescope. It 
was sensitive to about one-millionth of a mgrm. 

Mr. Kollo- Appleyard; Chain Apparatus for the Ap- 
proximate Measurement, of Logarithmic and Hyperbolic 
'Functions. 

The apparatus consists of a chain suspended so as to 
form one- half of a true catenary, and it is shown that by 
suitably proportioning the scale of measurement to the 
tensions of the chain the various quantities required can be 
obtained, to a first degree of approximation,' by direct 
measurement from the suspended chain. These quantities 
include (r) the base of the Napierian logarithms ; (2) the 
anti- logarithms of numbers to the Napierian base ; (3) the 
hyperbolic function, Sin x , CoS x, Tan x, and Sec x. 
Special interest attaches to the apparatus, as it is just 300 
years since the Invention of logarithms by Baron John 
Napier, of Mercbistbn.. 

, ProL A. Wi BiCKERTON The Polyscope. 
r A kaleidoscope rendered so optically perfect that a 
hundred reflections of a point or object maybe seen. The 
angles of one are 30°, 6o°, and 90°, Of the other, two 
angles 45 0 and. one of 90°. They produce two classes of 
patterns, one suitable for textile fabrics, cretonnes, &c., 
the other suitable for floor cloths, tiles, &c. 

Messrs. Chance Brothers and Co., Ltd., showed a 
number of specimens of Glass for Making Spectacle Lenses 
for the Absorption of Ultra-violet and Infra-red Rays and 
for the Reduction of Glare, based on experimental results 
, given in Sir William Crookes’s recent t paper read before 
the Royal Society. Some of these glasses have the valu- 
able property of almost completely absorbing the heat 
and ultra-violet radiations, and are useful for many pur- 
poses besides spectacles. 

Exhibits were also given by the Marine. Biological 
Association, Profs. MacBridr! A. F. Stanley Kent, 
R. B. Paulton, the Astronomer Royal, and many 
others. 


PHYSICAL SOCIETY. 

Ordinary Meeting , May 8, 1914. 

Dr. A. Russell, Vice-President, in the Chair. 

A paper entitled “ Some Gyrostatic Devices for the Control 
of Moving Bodies ” was read by Dr. J. G. Gray. 

, The paper dealt with a number of new contrivances for 
stabilising,- steering, and forcibly manoeuvring moving 
bodies, such as torpedoes and airships. 

A number of old experiments were first shown. These 
included the “gyrostat on stilts ” and" gyrostat on gimbals 1 * 
experiments due to Lord Kelvin, the “ crossed bifilar ” ex- 
periment due to Prof. Blackburn, and a stilt top devised 
by Prof. Harold Wilson. (v It was shown that the gyro- 
static system in each of these experiments, although ex- 
hibiting considerable balancing power, was hot possessed 
of real stability. , An unstable body rendered truly stable 
by gyrostatic action must possess the property that if dis- 
placed from the mean position it returns to, and comes to 
rest in, that position. The mean position is that in which 
the potential energy of the gyrostatic system is a maximum, 
and if the system is disturbed energy must be supplied to 
, restore if to the mean, or undisturbed, position. 

A number of new gyrostatic models were displayed in' 
action. These include two-wheeled and four-wheeled gyro- 
static motor cars and bicycles, 'These allprovide examples 


of gyrostatic systems provided with complete or real 
stability, and in all the cases shown the stabilising forces 
are derived from the propelling system. 

One of the cars shown runs on two wheels in tandem, 
and is stabilised by a single gyrostat. This gyrostat is 
mounted in the car and controls the steering mechanism ; 
it forms, in fact, a gyrostatic chauffeur. The model illus- 
strated a new form of torpedo and airship control. 

A second form of motor car, which also runs on two 
wheels in tandem, consists of two parts, a front one and 
an after one. The front part carries a gyrostat, the back 
part the propelling mechanism, and the two parts are 
connected together by means of a vertical hinge. The 
front part is propelled by the back part, and the arrange- 
ment is one of complete stability. The entire system may 
be manoeuvred by means of the gyrostat. It was pointed 
out that by properly fitting an airship with a gyrostatic. 
u nose* 1 it should be possible to manoeuvre forcibly the Air- 
ship by means of forces derived from the propellers. 

The bicycles, which are provided with gyrostatic riders, 
are examples of moving bodies steered by gyrostatic action. 
The action is quite different from that of an ordinary 
bicycle. They are not 44 momentum 11 instruments. 

The devices shown are at once applicable to long- 
distance torpedoes, both submarine and aerial. The gyro- 
static system may be operated by the wireless transmission 
of electrical action. 

At the conclusion of the paper the author. showed a new 
series of animated gyrostats. 

Discussion, 

Dr. W. Watson thought the mechanisms shown were 
of great theoretical importance. He gathered, however, 
that the author himself thought they were more of theo- 
retical than practical interest. He concluded some time 
ago that a two-wheeled car would not be of much use, as, 
although gyrostatic control worked satisfactorily either on 
a straight path or on a curved path of constant curvature, 
any attempt to alter the curvature had to be made with 
great caution. Hence a train built on this system would 
have to slow up on approaching either the beginning or, 
the end of a bend. With a motor car, where one had to 
steer immediate courses On account of other traffic, the 
arrangement would he impracticable. At one time, when 
some cars had engines laid longitudinally and others trans- 
versely, makers of the latter type claimed that gyrostatic 
action came into play and tended, to prevent skidding. 
However, unless the gyrostat was free to move relatively 
to the car, one might as well have a lump of iron in its 
stead. He had investigated the amount of relative motion 
which might take place due to give in the springs or 
mountings, and it was quite insufficient to allow of Appre- 
ciable gyrostatic action. 

Mr. Duddell complimented the author oh the collection 
of beautiful models which he had brought before the Society 
and the admirable way in which he had explained the 
principles underlying their action. He asked what speed 
was attained by the flywheels of the gyrostats. 

Mr. R. S. Whipple also expressed his admiration of the 
models. 

Mr. F. J. Whipple asked if the author had worked out 
the theory of the ordinary bicycle, and if it was his con- 
sidered opinion that the rider had to perform the actions 
which he had described in steering. It was his opinion 
that when travelling rapidly this was not so, and that there 
was a stabilising effect due to the gryrostatic action of the 
front wheel. This was particularly noticeable in the way 
in which the wheel seemed to be pulled back into position 
if, when riding without the hands, the cyclist encountered 
a small stone. • 

Dr. Russell , asked concerning the use of the word 
“ gyrostat.” He remembered on one occasion when Lord 
Kelvin was showing gome of these experiments to von 
Helmholtz an accident occurred which resulted in one of 
the gyroscope wheels passing through Helmholtz’s silk 
hat. After that it was customary to enclose the gyroscope 
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in a brass case, and it was then usually called a gyrostat. 
He. did not quite see why. 

The Author, in reply, said that the larger gyrostats 
could be taken up to a speed of 2d,ooo revs* per tain, in 
half-a-rainute, and would run for 75 minutes. In steering 
a bicycle the rider: turns the front wheel to the side to 
which .the machine leans, and the forward ' momentum 
brings it up to the vertical position. The gyrostatic action 
helps, but only to a very slight extent. The name i{ gyro 
stat ” was the one invariably used at Glasgow since Lord 
Kelvin’s time. - ~ * 

A paper entitled U A Graphic Treatment of Ousted Wave * 
fronts , and of the Rainbow by Mr. W. R. Bower, was 
taken as read in the absence of the author. 

A method of drawing the pusped wave-fronts produced 
by refraction and reflection at 2 spherical surface and a 
graphic treatment of the elementary theory of the rainbow 
are described in the paper. The method is based upon the 
properties of the centre of junction. In the case of reflection 
at a spherical surface in which aplanatic points are not 
available the position of the junction centre is obtained by 
elementary geometry. _ _ - - 

By the use of junction -centres the distribution of the 
successive foci obtained on refraction and reflection at a 
spherical surface is readily plotted. . If in the case oL a 
rainbow it is assumed that the emergent portion of the 
effective pencil, as well as the incident portion, is, one of 
parallel rays, then the distribution of foci With regard to 
the drop ia a symmetrical one. - , - „ * 

The caustics on refraction and reflection are also 
readily drawn as loci of points and envelopes of rays. 
Hence the wave-surfaces can be obtained. These in some 
regions are cusped, and the caustics are the loci of the 
cusps. 

In the case of pencils that are effective in producing 
rainbows, the lengths of the incident portion of the chid 
ray intercepted by the spherical drop of radius, and a 
concentric sphere of radius, r Mj are in the ratio 1 to n 4- 1/ 
where »Js the number of internal reflections. This leads 
to a geometrical construction for finding the points of 
incidence of the chief rays of the effective pencils. These 
rays are at minimum deviation, and the same chief ray 
remains at minimum deviation, although the associated 
pencil may be converging or diverging. 

SOCIETY OF CHEMICAL INDUSTRY,. 

(London Section). 

Ordinary Meeting* May 4, 1914. 

Prof. W. R. E. Hodqkinson in the Chair. 

.The following papers were read and discussed f— 

" A Reaction of Tetranitromethane S 9 By W. R. E. 
Hodgkinson. 

, • The author describes a solvent action in certain metals, 
such as form amides or amino-like coinpounds, of an 
alcoholic ammoniacal solution of tetranitromethane. When 
the metal is placed in such a solution a yellow colour 
develops, the temperature rises, and there is a slight gas 
evolution (N a )(COa). „ The action-only becomes vigorous 
with copper deter a small quantity of the blue cupramine 
compound has formed. When a cupramine solution is 
added to an alcoholic solution of tetranitromethane crystals 
form rapidly. They are identical with those formed from 
the metal. Similar results were obtained with nickel, 
zinc, cadmium - amine solutions, and with amtaonium 
double salts of the metals. The salts appear to be of the 
general type C(NO a ) 3 , NHM' 3 , NH 3 . They are nearly all 
deliquescent, and when, rapidly heated explode. 

« Application of yets for Mixing .” By Dr. Oscar 

Nagel. 

The low efficiency of jets is caused by the fact that about 
75 per cent of the energy is consumed in the whirl which 


is formed in the transit of the jet from one nozzle to 
another. „ This whirl effects the most intimate mixture of 
the motor-jet with the medium to be moved. 

The use of jets as mixers is therefore suggested for 
various operations, such as the chamber process of manu- 
facture of sulphuric acid. Preliminary experiments in ibis 
direction have been successful., > ; 

l * Apparatus for the Automatic Measuring and Injection 
0 f Chemicals k By the Hon. R. C. Parsons, M.A., 
M.Inst.C.E. ‘ 

The author having referred to the crud> methods gener 
ally adopted for introducing chemicals into water previous 
to its being filtered, proceeded to describe his low pressure 
injector, known by the name of the “Tiltometre,” which is 
operated, by means of the pressures obtained by inserting 
a venturi tube into tbe? mam in Which the water to be 
treated flows. He then gave,, the, results of the tests of 
this intrument, which prbved. to bfe an accurate and re- 
liable apparatus for automatically treating water with a 
constant percentage of chemical, although the flow varies 
considerably. 

He next explained his M High Pressure Chemical In- 
jector,” which also works by means of the pressure derived 
from a venturi tube inserted in a main. 

% This apparatus can inject against any pressure, and con- 
sists of two cylinders in which pistons having wide circum- 
ferential grooves move quite freely, and by means of a 
controlling valve are made to eject the chemical alternately, 
thus maintaining a regular flow. Above the cylinders are 
the inlet and outlet valves, the former for admitting the 
chemical from a tank in which it is stored, and the latter 
through which it is injected into the main. One one side 
of this instrument is a manometer for indicating the ven- 
turi pressure due to the flow through the main, arid on the 
opposite another manometer attached to a small venturi 
tube through, which the chemical ejected passes, and the 
amount discharged measured. The ratio of these dis- 
charges gives the percentage .of chemical added, andean 
be adjusted by the regulating valve. 

Both these instruments are shown to be simple, durable, 
reliable; and to yield very accurate results. 


SOCIETY OF PUBLIC ANALYSTS AND OTHER 
ANALYTICAL CHEMISTS.. * 

Ordinary Meeting^ May 6,: 1914. 

Mr. A. Chaston Chapman, President,' in the Chair. 

Messrs. Lauchlan Henry Dyke Acland, Walter Alan 
Gibbings, Frederic Herbert Lees, and William Henry 
Woodcock were elected Meiribers of the Society. 

Certificates were read for the first time in favour of 
Messrs. William Roscoe Hardwick, B.Sc., F.I.C., 13, 
Batavia Buildings, Hackins Hey, Liverpool ; Harold 
Fletcher Hills, F.C.S., Commercial Gas Works, Stepney r 
E. ; Robert Hindle Kay, 73, Manor Road, Stoke New-' 
ington, N. 

“ Detection of Castor Seeds." By G. D. Lander and 
J. J. Geake. 

A modification of the precipitin reaction as practised by 
.Mooser and others, whereby direct extraction of a sus- 
pected material by means of physiological saline replaces 
the more costly and tedious method of extraction by 
glycerol. 

“ Composition of Milk and Milk Products By H. 
Droop Richmond. 

As in previous years, the author gave a summary of the 
results of the analyses made in the Aylesbury Dairy Co., 
Ltd., during 1913; a sample of goat’s milk and one of 
human milk was examined. It Was shown that the alde- 
hyde figure of cream calculated on the portion free from fat 
was the same as that of milk. 
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“ Note on * Sharps'” By J. F. Liverseege and G. D. i 
Elsdon. 

. The permissible percentage of calcium sulphate in 
“ sharps ” (from grain) was discussed and a series of 
analyses of know hr samples was given. 

"Action of Weak Acids on Soluble Fluorides ” By P. 
A. Ellis Richards, P.I.C. 

The author shows that the fluorides of the alkali metals 
are decomposed by many organic acids, including acetic, 
formic, tartaric, malic, lactic, benzoic, and salicylic acids, 
with liberation of hydrogen fluoride. Carbon dioxide gas 
passed through a solution of either sodium or potassium 
fluoride has a similar action. ' 

u Simple Fqrm of Fat Extractor .” * By G. A. Stokes. 

A simple fat extraction apparatus can be constructed by 
.suspending a fat-free extracting thimble by means of wire 
in a long necked conical flask. The wire is Axed, and can 
be raised and lowered in the stopper, in which a condenser 
is fitted in the usual way. 

INSTITUTE OF METALS. 

. , . * : May Lecture. . 

The annual May lecture of : the Institute of Metals was 
delivered by Prof. E. HEYN.of Berlin, in the evening of 
Tuesday,. May rath, at the Institution of Chemical Engi- 
neers, Engineer Vice-Admiral Siri Henry J j . Oram , 

F.R.S., resident of the Institute of Metals, being in the 
Chair. j ' . f ’ ‘ " f " V " ’ " v ! 

■ Prof. Heyn said that it was a well-known' fact that the 
: welfare and convenience of modem "mankind was, to a, 
very considerable extent, influenced by the achievements 
of the engineer. People admired his work, and were daily 
confiding life and health to his creations. But only few 
were conscious of the fact that engineering work was, to 
a great amount, 'dependent on the possibility of manufac- 
turing .sound materials fit for the purpose and of keeping 
them sound in the course of the manifold processes that 
these materials required to go through until they were 
assembled into the admirable engineering structures pre- 
senting themselves to the public eye. Few persons were 
conscious of' the enormous amount of thought bestowed 
on the question of soundness of materials by thousands of 
men fighting continuous struggles against the numerous 
hidden dangers involved in the intricacy of structural 
material and working strenuously towards its perfection 
and reliability. 

Certain structural members might fail even without being 
subjected to stresses in service. For instance, it had often 
been observed that condenser tubes made out of brass 
cracked simply when stored up in the yard. Some articles 
made out oi this metal, when exposed to atmospheric in 
l uences, underwent an alteration' to such an extent tfaat- 
ihey might be crumbled between the fingers. Similar 
phenomena could be stated in structural members made 
out of other metals and alloys when they .were manu- 
factured under unfavourable, conditions, which lead to 
serious internal strains. 

The author said that he had made a special study of the 
phenomena connected With internal strains, investigating 
their, causes and devising a method for measuring their . 
amount. In his lecture the author dealt specially with 
the -internal strains produced by cold working of metals 
-(cold drawing, cold rolling, cold hammering, &c>). He 
showed that by these operations under unfavourable con- 
ditions internal strains might be set up in structural 
members which came close to their resisting power, so that 
even- trifling additional strains caused by external forces 
' or other circumstances (scratching of the surface, unequal 
heating or cooling, slight corrosion by certain agents, 
which were contained . in the atmosphere or ( by certain 
paints) might lead to unforeseen fracture. He discussed 
the means for removing, ori diminishing such dangerou s 
internal strains, and illustrated his lecture by numerou^ 
samples taken from the domain of practical engineering. 
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NOTICES OF BOOKS. 


The Synthetic U se of Metals in Organic Chemistry . By 
L Arthur J. Hale,- B.Sc.(Lond.), A.I.C. London : J. 
and A. Churchill. 1914. 

For advanced students of organic chemistry this will be 
found a very useful handbook. The different types of re- 
actions effected by the metals and their salts are described, 
with references to the original papers relating to them, and 
full directions are given for practical work illustrating some . 
of the more important reactions. The student who has a 
fair general knowledge of. the operations of practical che- 
mistry will he quite well able to carry but the experiments 
without any help from a demonstrator, for the directions 
are very explicit, and quantities employed and yields to be 
expected are always stated. For the chapters on practical 
work r which form perhaps the most useful part of the 
book, the information has been collected from many foreign 
periodicals, and it will be a boon to students who do not 
read German and French easily, or to those who cannot 
readily get access to the Berickte, &c. 


A Third Year Course of Organic Chemistry . By T. P. 
Hxlditch, D.Sc.(Lond.}, F.I.C. London: Methuen 
and^o.. Ltd. 1914* 

This book Is the sequel to Dr. Donstan’s u First Year 
Organic Chemistry * and Mr. F. P. Thole’s « Second 
Year Organic Chemistry,” and deals with the heterocyclic 
compounds, and also with some of the more complex ali- 
phatic and carbocyclic compounds not discussed in the 
earlier books. These include the sugars, polypeptides, and 
terpenes. The book will be found a useful and safe guide 
for candidates for such examinations asthe Honours B.Sc. 
degree of London University. The author has introduced 
many valuable summaries and schemes showing constitu- 
tions, which are likely to impress themselves' on the 
student’s memory, and he has been judicious in selecting 
bis material well, and not overburdening the text with 
details. It is a pity that small print has been used so 
much, for the type in which some of the formula are 
printed renders them almost undecipherable. 


Karbide und Silizide . (“Carbides and Silicides ”). By 
Prof. Dr. Otto Honigschmid. Halle-a.-§: Wilhelm 
Knapp. 1914. (Mk. 13.60). 

This monograph treats from a scientific point of view of" 
the binary compounds of carbon and- silicon with other 
elements, and givefs a very complete account of the subject. 
Technical processes and patents are not, as a rule, included 
for discussion, but all laboratory work on carbides and 
silicides is very fully described. The early sections deal 
with the preparation and properties of carbides in general, 
and then each individual compound Is described in full. 
The silicides are treated similarly, and the monograph 
concludes with ' an appendix contributed by Dr, Otto 
Flaschner on the thenhic analysis of silicides and carbides. 


Contribricion at E studio de la Imogen Latente Fotografica. 
(“ Contribution to the Study of the Photographic Latent 
Image”). By Luis Gugliadmeldi. San Martin: 
Imprenta de “El National.” 1913. 

This volume contains a thesis presented to the University 
of Buenos Aires by the author for his doctorate. It gives 
a critical summary of the various hypotheses concerning 
the -latent image which have been put forward, grouping 
them as physical, chemical, and physico-chemical. The 
last class, and in particular the- colloidal theory, is con- 
sidered in the greatest detail, the author believing that the 
bulk of the. evidence. that has been accumulated is in its 
favour. , 


Simple Form oj Fat Extractor. 
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CORRESPONDENCE 

WEBSTER FUND. 


To the Editor of the Cketmcal News. 

Sir,— W ill you kindly allow me to announce through your 
columns that the fund subscribed in 19 10 On an appeal for 
which I made myself responsible, and devoted to the relief 
of Mr. Charles S. S. Webster, of Bristol, research chemist, 
is now exhausted. Some £200 was raised, and paid into 
an account at the London County and Westminster Bank, 
Bayswater Branch. After providing for immediate neces- 
sities, the remainder (£ 150) has ^>een paid over in monthly 
payments of £4. The situation of the family is still one 
of the greatest necessity, and if any of yonr readers would 
subscribe a further amount it will he dealt with in the 
same way. On a first appeal ,1 have a promise of an 
annual payment of £to over a period of three years. 

Communications to the undersigned, or cheques made 
payable to the Manager, London County and Westminster 
Bank, Bayswater Branch, and crossed C. S. S. Webster 
Fund* — -Yours, &c», » 

C. F. Cross. 

. 4, New Court, London, W.C. ; 


CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

BerickU der Deuischen Chemischen Geselischaft. 

Vol. xlvii., No. 5, 1914. 

Active Modification of Nitrogen. — H. B. Baker and 
R. J. Strutt. — Tiede and Domcke have stated that the 
luminescence of active nitrogen is not observed if the gas 
is absolutely free from oxygen . The authors, however, find 
that this is not the case. They point out that the lumines- 
cence has never been put forward as a proof of the pre- 
sence of active nitrogen, but that the ground for the 
conclusion that an active modification is present is the 
formation of hydrocyanic acid, for example, when the gas 
from a vacuum tube is led through organic compounds 
containing hydrogen. The luminescence appears in 
nitrogen which has been exposed to the action of phos- 
phorus (thus removing all oxygen) for a long time, and the 
nitrogen evolved from potassium nitride also gives it. 

,Hypoborates from Gaseous Boron Hydrides and 
Bases.— Altred Stock and Ernst Kuss.— B 4 Hj 0 and B a H- 
gtve the same substance when they react with alkab'6 
In each case hypoborates are formed, tbe re. 
actions being J&He-HalfOH » 2KOBH3+H2, and 
B4H10+4KOH «4KOBH3 +• Ha* KOBH3 is hygroscopic, 
hydrogen being evolved at the temperature of the room. 
KOBH3+ HaO * KBO3+5H. Alcohol dissolves the hypo- 
borate, which undergoes partial decomposition. Acids, es- 
pecially acetic acid, decompose the salt or hs solution simul- 
taneously. KOBH3 + HCI+2H2O - H3BO3+KCI+5H. 
With solutions of nickel salts a black insoluble nickel 
boride, NiaB, is obtained. When potassium hypoborate 
is heated to about 500° it loses a large part of its potassium 
in the metallic form. 

New Type of Complex Tungsten and Molybdenum 
Cyanides. — Oscar Olsson. — A series of complex cyanides 
of tetravaient tungsten which are analogous to the molyb- 
denum cyanides of tbe type Me 4 Mo(CN)8,#H20, can be . 
obtained from l^WsClg. Where these compounds are 
titrated with potassium permanganate they are not con- 
verted into tungstic acid but into complex pentavalent 
tungsten cyanides of the general type Me 3 W(CN)s.*H 2 0 . | 
Zt is probable that the anomaly in the valency determina- 
tion of molybdenum with permanganate in the complex 
cyanides of the type Me 4 Mo(GN)s.jrH a O is to be ascribed 
to the formation of pentavalent complex molybdenum 
cyanides, and that the compounds Me 4 Mo(CN) 8 .^H a O are 
to be regarded as derivatives of tetravaient molybdenum.- ! 


Atti della Reale Aceademia del Lincei . 

Vol, xxiii. [i.] , No., 5, 1914. 

Oximes of o-Naphthylpbenyl Ketone.— Mario Betti 
and Pasquale Poccianti. — a- N aphthylphenyl ketone, 
C10H7.CO.C6H5, being an asymmetrical ketone should 
give two isomeric oximes. By the action of hydroxyl- 
amine upon a-naphthylphenyl ketone the authors have ob- 
tained admixed product with no sharp melting-point, which 
when re-crystallised from alcohol gives a compound of 
constant melting-point and uniform aspect. If hydroxyl- 
amine liberated from its chlorhydrate by means of alkali 
is used, the product is chiefly the isomer which melts at 
127°, but if the chlorhydrate is used with no alkali the 
other isomer, melting at i6i°, predominates. A mixture 
of equal quantities of the two compounds melts at 135 — 
140°, and a mixture of two parts of the x6x° compound 
with one of the 127° compound melts at 140—145°, and it 
is possible that the mixture is the oxime (m. p. 140—142°) 
described by Kegel . When the 127 6 compound is dissolved 
inordinary alcohol acidified with -dilute hydrochloric acid 
it is transformed into the xfii° compound. The same 
transformation also takes place spontaneously. . 

MISCELLANEOUS. 

Association of Teachers in Technical Institutions.— 
The Association of Teachers m Tecbnical Institutions will 
hold its Eighth Annual Conference at Liverpool during 
Whitsuntide, May 30 to June 3. The educational meetings 
will be held in the Large Hall of the Central Municipal 
Technical School. This Association is the only repre- 
sentative body of Technical Teachers in the kingdom, and 
"its Conferences are therefore of considerable importance 
in the educational world. The open meetings begin on 
Monday, June x, at xo.30 a.m M when' the Chairman of the 
Liverpool Education Committee, Councillor J. W. Alsop, 
B.A., J.P., will welcome the Conference to Liverpool, 
and \ the President, Mr. P. Abbott, B. A., will deliver bis 
Presidential Address. During the Conference papers will 
be read by Mr. W. Hewitt, B.Sc., the Director of Technical 
Education for Liverpool; Prof. Haldane Gee, Mr. W. E. 
Harrison, Mr, Laurence Small, Mr. W. R. Bower, and 
; others. Sectional meetings will be held on the afternoon 
of June 2, when papers of special interest to the various 
sections of Technical Education will be read. Resolutions 
on matters of educational and professional interest will be 
discussed at the various meetings. The Annual pinner 
will be held at the Exchange Station Hotel on the evening 
of June x. Visits to Port Sunlight and Messrs: Cammell 
Laird and Co.’s works, and a reception by the Lord Mayor 
at the Town Hail, are amongst the. many social items 
which have been arranged by the Conference Committee, 
and an Exhibition of Books and Scientific Apparatus will 
be held throughout the Conference at the Technical School.' 
— J. Paley Yorke, Hon. Secretary, 55, Filey Avenue, 
Upper Clapton, N. 

MEETINGS FOR THE WEEK. ~ “ 

Tuesday, 36th.— Royal Institution, 3. “ Natural History in the 

Classics,” by Prof. D’ Arcy W. Thompson C.B. 
Thursday, aBth.— Royal Institution, 3. “ Identity of Laws, in 

General and Biological Chemistry,” by Prof.' 
Svante Arrhenius, D.Sc., &c. 

Royal Society. “ Studies of the Processes Opera- 
tive in Solutions— XXIX., The Disturbance of 
the Equilibrium in Solutions by 1 Strong ’ and 
1 Weak 1 Interfering Agents,” by H. E. Armstrong 
and E. E. Walker. “ Type-resuiing Optophone/' 
by E. E. Fonmier d’Albe. “ An Application of 
an Electrolytically-produced Luminosity forming 
a step towards Telectroscopy " by L. H. Walter. 
“Convection of Heat from Small Cylinders In a 
Stream of Fluid and the Determination of the 

Convection Constants of small Platinum Wires 

with applications to Hot-wire Anemometry,” by 

L.V.Kzng. 

Friday, soth.— Royal Institution, 0. “ Plant Autographs and their 
Revelations,” by Prof. J. C. Bose, M. A. 

•Saturday, 30th.— Royal Institution, 3. “Fiords and their Origin," 
by Prof. J. W. Gregory, F.R.S., &c 
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AN IMPROVED SULPHURETTED HYDROGEN 
APPARATUS. 

By FREDERIC WILLIAM RIXON. 

The apparatus described below bas undergone^ severe 
test for six months ; during that time it has worked most 
satisfactorily. It possesses certain advantages which will 
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of water in this tube regulates the pressure of gas given by 
the Apparatus. 

The air pressure forces acid, through the wide tube (4I 
on to the sulphide (6), a layer of coarsely broken glass (5) 
acting as a rough filter.. The gas is washed (7) and 
delivered at the tap {9) or stored in the vessels (8), from 
which the solution may be taken. A tap between 6 and 7 
. may prove a convenience. 

Renewal of acid follows by means of funnel (3) and tap 
(4), The whole apparatus may be readily fitted up from 
stock material* and admits of considerable variation, to 
meet different requirements ; for large laboratories it can 
be made to act automatically and deliver gas at a constant 
pressure, while if occasional supply only is required the 
apparatus will stand idle without losing efficiency. 





be equally appreciated in laboratories where sulphuretted j 
hydrogen js used constantly or even very intermittently. 
Some of these advantages may he mentioned. 

A- .larger charge of iron sulphide may be used ; the spent 
acid is easily replaced ; when the apparatus is not in use 
the acidearinot possibly come into contact with the sul- 
phide ; the acid is totally enclosed ; there is a reservoir of 
gas ; gas and solution can be obtained, and the arrange- 
ment is practically fool oroof. 

Description of Apparatus. 

Air pressure is obtained by using a filter pump (x) as a 
blower; too great pressure is relieved by the safety tube 
* (a), which-isof wide tubing sealed with water; the height 


The only replacement entailing a partial taking down o 
the apparatus is the refilling with sulphide. 

University of Bristol, April 30, 1914. 


Potassium Trioxide and the Stability of Alkaline 
Peroxides. — R. de ’ Forcrand. — The heat of formation, 
starting from the elements, of the four alkaline trioxides, 
Na 2 03,.K203, Rb 2 0 3) Cs 2 0 3 , is practically the same, viz., 
4 * 126 cal. The passage from the monoxide to the dioxide 
disengages quantities of heat which regularly Increase from 
calcium to csssium Ca,4*ix ; Li*, 7*97 ; Sr, 13*07 ; Ba, 
18*36-; Ra, 18*7; Na2» 19*03 ; K 2 , 22*0; Rbi,.24*i* r Csa, 
25*0 , — Comptes Rendus, clviii,, No. 14 
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J 4013 TURB IN. : CLOTH. • 

By WILLIAM M. DdHERTY. F.I.C^F^.S,; 

1 tSWASt. 

oilier parts of ^ “condition n produced by 

if there afe no ^f? itioM( The subject is perhaps 
different geographic* ? here my experiences in 

, an important one, and g 0 ^ iona y Hy during a long 
SyA ^X^A b^h^\o Smme &e moisture m 
f Sfen doth, and the results always approxi* 
ordinary woollen dotn. an con sidered the normal 

mated 10 pet centy.which l haU W {or 

figure for this part of -the Wld. But^as ^ ^ttleulste 

Which my tests aterial simply, no notice was ever 

analyses results on dry material simply, i ^ ^ of 

. taken oi humidity ^ 0I temper « ^me Mr. Bryant’s 
mitlcmg tbe detetmin ationg. S hygroscopic moisture in 

the relative h ““ ldl ^ et ^ ^ e d In expelling the moisture 
W«Voh«t to a water-oven (98° C.) nntii conetant. The 
results were as follow *. — * ' 


the same pieceof do * Wa9 ^^^J‘* 9 

tht^^te^Vrt^Bf the MHn: halbeen 

very wet weather, tobthwwnsiy 

after the tain had feeea WP* 

far three days.' The relnhyehum^ity 

waa ooper bent, and thet Wnperature 77 ft- 

prTvK^ht'.waa 9 'WPf^‘M 4 ^ 

Ehflfe. ftfS«WW« 

C0 Suld be noted perhaps that these experiments were : 
trtade m February and March. 



Relative 
bumidity. 
Per cent. 

,57 ; 
57 
57 
60 
63 
89 
85 


Shade 

Temp. 

*F. 

77 

77 

77 

74 

75 

76 
75 


MoUtcir*. 

Percent. 

9 * 8 x 

996 

9-85 

JO'OO 

I09X 

ro’93 

xT*5° 


Kind of fabric. 

x. Diagonal serge - * •• 

2 , Closely woven worsted 

3, Coarsely woven tweed 

4, Berlin wool .. •• 

5, Blanket.* •• *• 

6, Closely woven tweed 

7* Blanket •* •• 

The degree 

^b°e £ h^r^^t 

amounts in Nos. 6 7 alter exposure to the air 

found, and I ie -\ e ^tmo,8mre wa B pra&y restored, 
for some days, when the moiBmr^^^ w F eighinga had to be 
But to obtain this l alte . an a temperature being 
made following upon *“®f > “ P A f orth er test 

SS'Si > ^pt^ ±Jnss!, 

results were . . . 

Relative humidity. Temperature. Wei *Grma?" 

P T 77 9-X87 

Ig 76 S ' 314 

?x 75 »-"2* 

58 7+ 9‘ 18 * 

■ 49 74 * l7 l 

% 76 ■ 9 'T 

69 77 - ®" l8 ° j 

. v. that the greatest humidity does 
„ Here. it ™U be seen twr The Mve ten-. 

synchronise with & 8 _p r ; ate direction, though -the 

dency is also in the ap^t P t jjis lack of absolute 
figures do not q^= c °'" g w hi c b most probabfy is a 
coincidence is I thmkdue to *^’ toent as I am here 

. :;^^aswiw °° 


FLUIDS WITH VISIBLE MOLECULES. 

J ^ zfs SSWSKSSK Si w 

particle in suspension seems to tnnction a»M> 

molecule. If Utis is so, the gas laws, 

van ’t Ho# to solutions, must also apply to dilute emul 

sions composed of equal grams, an# 3 [ foe osnwti iC pres 
sure of this “ gas with visible molecules is Known 
Avogadro’a Law will give the ratio of the masses o! the 
grams to those of the invisible molecule of- any 
an indefinite vertical column of emulsion in equilibrium 
the osmotic pressure at any level cocnterbalanpes the 
weight of the higher layers, as in a heavy gas, and ^he 
emulsion is a, miniature atmosphere. If, then, it neces- 
sary to rise a hundred million tunes less than ‘n oxygen m 
order to double the rarefaction, it may be concluded that 
the visible grain is a hundred rmlhon times hewer than 
the molecule of oxygen. In Order to obtain equal, grains 
emulsions made by precipitating alcoholic solutions ^ 
with water were submitted to a process of fractions 



toe goo taws, 

and the'value of Avogadro’s. constant N can be calculated 
from them. It is found that the value of N thus found is 

independent of th* size of the paiticles, and agrees wth 

the number given approximately by the. kmctic Oa«^T 
(68 x 10"). The Law of Gay Lussac holds good for.tem- 
peratures between - io° and 4 6o°. Since dilute emulsions 
follow the gas laws it is probable that concentrated emul- 
sions would behave like compressed fluids, and that wo 
der Waals’ theory could be applied m studying them. To 
determine the osmotic compressibility of the emulsion 
the variation of the osmotic pressure as a function of the 
concentration of the grains) it is necessary to observe the 
distribution in avertical column 01 Emulsion, all the grams 
of which have been counted. The osmotic pressure at 
i each level, supporting all the grains above this levy 
thus determined. (The emulsion is its own manometer). 
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It is then easy to determine whether the pressure P thus 
obtained satisfies Van der Waals’ equation— 

’ .. ( pt ?.H v -*) - ri 

where R * gas constant. 

■ T - absolute temperature. 

V — volume oi emulsion containing N grains. 
b m four times the volume of these grains. . 
a * a constant corresponding to the cohesion. 

If this is the case the observation of a concentrated emul- 
sion will give Avogadro’s number. Experiment verifies this 
prediction ; it is found, however, that the constant of co- 
hesion is negative* and that the grains repel one another 
to an appreciable distance. This result permits of the 
experimental determination of the thickness of the double 
layer of electrification by contact, and throws light upon 
the properties of colloidal solutions. A knowledge of the 
compressibility also provides a verification of the theory of 
Smoluchowskt on the spontaneous fluctuations of the 
density of a fluid in a given volume. The activity of the 

Brownian movementis defined as the quotient^ * where 

E* is the mean square of the displacement in time t. An 
emulsion should diffuse like a solution of visible molecules 
with a speed which is greater the greater the speed of the 
molecules coraposingit. By calculation it is found that 
die coefficient D of diffusion is obtained by dividing the 
ga - '* 

activity ~~~ by 6 y and since at any level as many mole- 
cules pass upward by diffusion as pass downward by 
gravitation the coefficient of diffusion depends upon the 
radius r of the grains and the viscosity i. Thus Einstein's 
equation holds, viz. * 

5? ._ 6D- jst_ jl, 

t N • w rx ’ ■ 

Thus Avogadro’s constant can bo determined both by 
measuring the diffusion and by measuring the displacements. 
In order to study the diffusion emulsions were obtained 
which were Such that the grains remained attached to the 
walls of the vessel when they came in contact with them. 
The emulsion thus became progressively weaker by diffu- 
sion/ and the coefficient of diffusion was given, by the in* 
crease of the number of grains captured as a function of 
the time. The displacements of spherules of known radius 
can be measured very easily, and these measurements, 
made in very varying conditions as regards the size of the 
grams and the nature of the intergranular liquid, all gave 
concordant results for Avogadro’s number. Moreover, 
with relatively large spherules it is easy to measure the rota* 
tions, and thus verify Einstein’s formula for the Brownian 
movement of rotation. All these theories apply to granules 
suspended in a gas, except that Stokes’s law no longer 
holds good. By applying an electric field Townsend’s 
equation for the diffusion of gaseous ions connects the 
charge * on the granule with Avogadro's number and with 
the activity of its Brownian movement, viz. 


Ni 


RT ju 
D H 


- 6RT Z. 


&TT 


. The verification of these formula giving for the product 
Ni simple multiples of the faraday shows that the charge 
of microscopic particles is an integral multiple of the same 
charge (equal to that ofi the hydrogen ion in electrolysis). 

. Tfae following table shows the results obtained by the 
; different methods briefly described above : — 

■ ‘ s - Quotient N/io3 a, 

Viscosity of gases . . .. .. .. .. .. 6a 

Brownian movement of translation .. ... 69 

Brownian movement of rotation . • ... , » 65 

Fluctuation .. .. .. .. .. .. .. 60 

Electric charge of droplets 6$ 


. Radio-activity . 
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CHEMICAL REACTIONS AT VERY LOW 
PRESSURES.* 

I. — The Clean-up of Oxygen in a Tungsten Lamp. 

JJy IRVING LANGMUIR. 

(Continued ftom p. 94 $}. 

Electron Theory of Chemical Combination. 

We have seen that the impact between oxygen molecules 
and tungsten atoms cannot be the determining factor in 
the reaction of oxygen with hot tungsten. The fact that 
the velocity of the reaction is not affected by the tempera- 
ture of the oxygen indicates that the oxygen molecules 
react primarily with particles of very much smaller mass 
than themselves, therefore presumably With free negative 
electrons in the metal* 

Since the mass of the electrons is very small', their 
velocity must he very large in order that they may have the 
same average kinetic energy as the atoms of tungsten. 

From Equation (16) we see that when two, particles 
collide the amo unts o f impact contributed by each are 
proportional to v ’i /M. If we consider the impact between 
oxygen molecules with an average temperature of 298° and 
negative electrons with velocities corresponding to 1600°, 
we find that the share of the impact contributed by the 
oxygen i s to that cont ributed by the tungsten as ^298/32 
is to 4/1600/0*00055. That is, the movement of the 
oxygen molecule is only r/560 as effective as that of the 
electron. This difference is so great that we can neglect 
the velocity of the oxygen entirely in its effect on the 
reaction. 

We have assumed that it is necessary for an electron 
and an oxygen molecule to collide with an impact exceeding 
a certain lower limit, in order that chemical combination 
may ultimately result. Since the velocity of the oxygen 
molecules is of so little importance, it is simply necessary, 
for chemical combination, that the electron shall strike the 
molecule with a velocity which exceeds a certain limit v Q . 

Let us now calculate what proportion of the electrons in 
a metal reach the surface with a velocity exceeding a 
certain value vo, and let us determine how this proportion 
increases as the temperature of the metal increases. 

This calculation is identical with that made by Richard- 
son in determining the number of electrons that escape 
from incandescent metals {Phil. Trans., 1903, cci., 516). 

Let N be the number of electrons in each cc. of the 
metal. Then, according to Maxwell’s law, the number 
dH per cc, which have velocity components perpendicular 
to the surface of the filament lying between v and v+dv 
is— 

iH - _JL . . . (I 9 ), 

Vv 


where— 


V2/3U , 


(20) 


Here v is the square root of the mean square velocity of 
the electrons in the metal, and can be calculated by 
Equation {4)— 




The number of electrons tin with velocities between v 
and v do which reach a unit surface of the metal per 
second can be obtained by multiplying the number per cc. 
having this velocity by the' velocity component perpendi- 
cular to the surface. That is, from (19)— 


dn m pdN 


-JL 


• (22) 


- * Paper read before the New York Section of the American Chemical 
Society, From the journal of the.Atfletican Chemical Society, xxxv* 
No, 9 . 
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^ The total ^number ofelectrons which reachtbesurface 
with a velocity perpendicular to it exceeding a certain 
yalae vo ia therefore^- \ : 1 


' * 

fl V.7T / f 0 ‘ 


fyt«)*pdv, »* ," 


is Vir "V 1 ’■ i , ' ‘ . 
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:h^opt»tional to ahill^o’: 

* . riot viry with the" temperature; abd" ffctrs : Obtain from (124) 

' a relation Of the form--; .- f . *v ,*'i v ■ * ),,, .. « - : N 
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: ; 1 Yaking the logarithm of (25), we get— 

_ In't J-hfi+fo Bfl^T 

Bifterentkting— 

dint _ b , 1 . ,• % 

dT T 3 TF ’ ' * * 

This equation differs from Arrhenius’s Equation (n) 
only by the addition of the term , For all ordinary 

chemical reactions this term is very small compared to the 
first term. 

The data for e in Table IV, were compared with this 
equation. By taking B i»o» 85 and h *=12830, Equation (26) 
gives the results in the fourth column of Table IV, These 
agree as well with the observed values of « as do the results 
. in Column 3 obtained from Arrhenius’s equation. 

We are thus able to derive a correct form of equation 
for the reaction velocity from Maxwell’s distribution law.* 

Knowing now the numerical value of 6, we can calculate 
the actual velocity v 0 of the electrons necessary to bring 
about a reaction. From— 

Vo * Vadfi/M . . . . . (270) 

Substituting b « 12830, R « 83*2 x to 6 , M *= 0*00055, we 
find— 

Vo *s 62*4 x 10 6 cm. per sec. 

This velocity is small compared to that of cathode 
rays. r 

It is of interest to know through what voltage drop an 
electron would have to pass in order so attain this velocity, 
We have* if P ** drop ijj potential, — 

P m ${mfe)v o a . 

For electrons e/m =* i8*ox 10 6 e. in. units. 

Whence the potential drop is xo8*ox 10 6 e. m. units or 
x*o8 volts. It is probably significant that this is the 
order of magnitude of the voltage necessary to decompose 
most chemical compounds. 

Let us now calculate what proportion of all the electrons 
reaching the surface do so with a velocity exceeding v 0 . 
If we place Vo — o in {24), we find that the total number 
of electrons reaching the surface is— 

no « N VRT/avM . .... (28). 

The proportion of these which have a velocity exceeding 
Vo is therefore equal to ^-M^a/aRT, or, in other words, to 
tf-6/T. This ratio is given in Column 3, Table V. 

- The relative number n/xio of electrons striking the 
oxygen molecules which actually combine with them is 
very small. For example* if we consider a filament at 
1270° being struck by 910 oxygen molecules, we see from 
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'eleduons. The'hambef of electrons striking each bxygen 
molecule ^equal to ^ho/tt ih^he fourth column.. The 
average i does not vary much 

wflth ,/^y. 1 1 ' 

of electrons which strike each ■ oxygen 
molecule depends on the number of electrons per Unit , 
volume in the metal, on their velocity, and on the forces 
the electron has to overcome in moving from the interior 
of the metal to the point where it collides with the oxygen 
molecule. If we assume that these forces are negligible, 
we may roughly calculate the number of* electrons per 
unit volume* - " 

Let us assume provisionally that the average dis- 
tance between- the electrons in the . metal is about the 
diameter of an oxygen molecule. Since there are six 
possible directions perpendicular to: each other in which 
an electron may move, we may consider that only one- 
sixth of all the molecules are«*novirig towards the surface 
at any one time. If the- velocity/ of the electrons and 
oxygen molecules were the same/ then the chance that an 
electron would strike a molecule during a collision of the 
-latter with the metal would be one- sixth. We can therefore 
readily Bee that the number of electrons which would strike ^ 
the oxygen molecules during a single collision would* be 
equal to i/6v 2 /vi, where v 2 is the average velocity of the 
-electrons and «i the average velocity c f the oxygen mole- 
cules. The mass of an oxygen molecule is about 58,000 
times as great as that of an electron. If the temperature 
of the oxygen and me tal wer e the same, the velocity of the 
electrons would be ^58,000 or 240 times that of the mole- 
cules. As the temperature of the oxygen is lower than 
that of the metal, this ratio would he somewhat larger— 
probably in the neighbourhood of 400. In this case 
i/fivs/vj becomes £7. This represents the number’ of 
electrons which would strike an 'oxygen molecule if the 
average distance between the electrons in the metal were 
equal to the diameter of the oxygen molecule. The 
atomic volume of tungsten is about one-third of the 
molecular volume of oxygen. If we should assume there 
is one free electron for each atom of metal, then we should 
expect 3x67 or 200 electrons to strike each oxygen 
molecule during a collision. TfieHresults of our experi- 
ments have already led us to conclude that the number of 
collisions is about 30. This would indicate that there are 
about one-seventh as many free electrons as there are 
tungsten atoms. It must be remembered, however, that 
this conclusion has been reached by assuming that no 
work is required to move an electron from the interior of 
the metal to the surface where it can collide with the 
oxygen molecule. If such forces do exist opposing this 
motion, then there must be more than one-seventh as 
many electrons as tungsten atoms. In any case, it is 
significant that we find the number of electrons so nearly, 
equal to that of the tungsten atoms. , 

The question arises as to. whether the impact from a 
smaller number than 30 electrons might not be. sufficient 
to drive away an oxygen molecule. The momentum of a 
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-XQplecale moving with a velocity corresponding to the 
temperature T is proportional to VMT 7 If we take tht, 
momentum of the electrons in the metal at 1600° as unity, 
we find for the momentums of— 

- . Electrons in metal .... . . . . z 
Tungsten atoms in metal .* . . 570 

/. Oxygen molecules at 300° . . ... 100 

Oxygen molecules at 1600° . . . , 940 

The average momentum taken up by the oxygen is 
. 100 1-240 or 340* The collision of one electron against an 
oxygen molecule is only capable of giving it the momentum 
SXX"2. It would require* therefore, the Impact from 
> 170 electrons to give the oxygen molecule the velocity it 
must have when it leaves the surface of the metal. This 
would indicate that about 85 per cent of its momentum is 
obtained by impact against tungsten atoms and only about 
15 per cent from collisions with electrons. 

We see, then, that our conclusion that each oxygen 
molecule is struck by 30 electrons* does not lead us into 
any inconsistencies, but leads to results which are in them- 
selves probable. 

(To be continued). 



.Y ; Y ' THE SCIENTIFIC WEEK. Y ' ; ' ' ’ 

; , - {From Our Own Paris Correspondent). 

The VuLCANisTidN of Rubber by the Ultra -Violet 
Rays. 

Frof. Dastre, Member of the Academy, of Sciences, in 
the names of Messrs. Andre Helhronner and Gustave 
Bernstein, has communicated a paper concerning the 
vulcanisation of rubber solutions by ultra-violet rays. The 
action of these rays on solutions of rubber to which 
sulphur has been added produces a combination between 
these two bodies without, however,, the rubber, although 
Vulcanised, being precipitated, from the solutions. Con- 
trary to what might, be expected, remarkably stable solu- 
tions are thus obtained, and these solutions give, by evapora- 
tion, a perfectly insoluble pellicule. The analysis of the 
phenomenon enables one to follow, step by step, the process 
of vulcanisation. The: ultra-violet rays do, indeed, pre- 
cipitate the shlphur and depolymerise the rubber. These 
are two concomitant actions, combined with the re- 
polymerisation of the rubber under the action of the sul- 
phur, which constitute the vulcanisation of which the 
-intimate nature is thus revealed, anff^ completely 
confirms the theories already expressed by one of the 
authors. If we pass now to the practical side of .the 
matter, the solutions! vulcanised by the ultra-violet rays 
have an interesting future before them. They enable all 
kinds Of repairs to be effected for any object in rubber. A 
veritable autogenous soldering Is thus obtained of this 
matter, resisting heat or any other mechanical action, and 
it thus becomes unnecessary to perform an ulterior vul- 
canisation, which long and delicate operation was before 
obligatory. It is then quite a little revolution for all 
repairs, and especially that of rubber tyres. This in- 
teresting discovery will also have most important applica- 
tions in the industry of rubber clothes, of envelopes of 
’dirigible balloons, of shoes, &c. 

Microbian Droplets. 

M* -Roux has summed up the works of M. Tritlat, of the 
Pasteur Institute, and M. Tanassier, concerning the for- 
mation of microbian droplets in the atmosphere and their 
properties. The authors have first shown that microbes 
Can play the r&te of a nucleus for the condensation of 
- humidity in • the air,- which explains the presence of 
numerous microbian drops, which are so much the lighter 
as the germ inclosed is smaller. The speed of the fall of 
these -droplets follows the law of Stokes. MM. Tritlat 
and Tanassier have studied the action of cooling on these 


microbian droplets. Whereas the total cooling of a 
microbian mist, like that of a sudden decompression, has 
the effect of resolving the, drops into rain and of purifying 
the atmosphere, the lowering of the temperature of one 
point of a microbian atmosphere determines an immediate 
transport of the germs that assemble and are localised in 
the cooled regions. The case is striking for the cooling 
surfaces. The knowledge of these results throws some 
light on the transmission oi certain diseases by the inter- 
mediary of microbian dropletB. Perhaps, in the future, 
some applications may be made for the purification and 
salubrity of rooms, hails, hospital wards, #c, 

* Musical. Sensation. - 
Very curiqus experiments, especially interesting to 
musicians, have just been made by Dr. Marage. In a 
recent study he had shown that for each Vowel there exists 
a note on which a minimum of energy is necessary to make 
it heard ; that .is, indeed, the origin of the telephonic 
“alio.* Dr. Marage, in a paper presented before the 
Academy of Sciences by Prof. d’Arsonval, studies the 
sensibility of the ear for certain musical sounds. The 
question was to know the impressions experienced by an 
audience composed of musicians, savants, literary men, 
and society people, while listening to the same pieces of 
.music of the sixteenth and 1 seventeenth centuries, per- 
formed successively on the piano and on instruments of, 
the period : clavecin, clavicord, lute, and viol. To realise 
this experiment the three hundred pupils who follow did 
classes at the Sorbonne of the physiology of speech and 
singing have been divided into two series. The pupils 
were to note their physiological and musical impressions. 
Out of an audience of 300 only 142 copies were given in ; 
that is to say, that over 50 per cent of the pupils had no 
impressions or did not wish to write them down. And 
yet the copies were anonymous. The other half, however, 
on the contrary, experienced very diverse sensations. The 
pupils who gave in their copies were divided into 51 
professional musicians or singers — 25 cultivated persons, 
that is to say, with a goqd knowledge of music and 
studying it trom a taste of the same, 34 with no musical 
knowledge, X3 scientific persons, professors, pupils of the 
Polytechnic School, of the Central School of Civil En- 
gineers, or of the Sorbonne, and xg literary professors or 
pupils. The copies, judged, from the point of view-of the 
analysis of the sensations, have given the following 
results: — The cultivated come out at the top of the list 
with 77 per cent of good copies ; professors of singing and 
music come next with 62 per cent. The scientific pupils 
are greatly superior to the literary ; 47 per cent of the first 
against 35 per cent of the second gave in excellent copies. 
The literary people make long descriptions, interesting and 
agreeable to read, but it is often difficult to discover what 
are the sensations they experience. The scientific, on the 
contrary, have clear ideas expressed in a few lines. Con- 
cerning the physiological impressions, it is tq be re- 
marked that almost all the audience is at first disagree- 
ably impressioned by the thin and metallic -sounds of the 
clavecin, then the ear gradually gets used to these chords, 
new to it, and then it finds in them certain qualities. The 
grave sounds of the viols are immediately agreeable to the 
audience. M. Marage draws a practical and interesting 
consequence from these impressions ; since grave sounds 
are agreeable to the ear and shrill sounds are disagreeable, 
motor-cars ought to have two sorts of trumpets ; one with 
grave sounds for towns, not to. be heard at a great dis- 
tance, so as not to tire the citizens, ard the other with a 
shrill sound that can be heard from afar, irritating the ear 
and forcing the peasants to pay attention. A curious 
phenomenon of suggestion has also been observed by 
M. Marage. After a first performance it wa^ decided to 
change the piano. The instrument was new, and it had 
been thought that* the sounds it gave forth were not very 
harmonious. Twenty musicians had expressed the desire 
to be present at the second series, at which the same pro- 
gramme was to be performed. They all noted down that 



35 8 


Cat bon Dioxide end Germination of Seeds 


i jCfiSBUCAX. NXWS, 
I May 29, 1914 


the- new piano, was very, superior to the,, first one. Now> 
for some reason unknown to M. Mar age, Hie instrument 
had not been changed, and was the same at both series. 
Ta sum up, Dr. Marage wonders if musical critics are not 
often influenced by ths special dispositionsof then auditive 
nerves. The particular action of vibrations on each 
nervous system, the habit of hearing certain sounds, and, 
lastly,; the previous education, must deprive the artistic 
criticism of the value possessed by the scientific criticism. 
But, as, Dr. Marage observes, these are important questions 
which .canonly be touched upon in passing. 

' A SouNhiso Apparatus. 

'• The Prince ofMbnaeo haspresehtedbefore th? Academy 
of Sciences a new sounding apparatus invenied’hy ;M. 
Alphonse Berget, Frofessor at theOceanographiqlnstttute. 
This apparatus , is based on the measure of pressure ; it 
thus gives results that are independent of the curve that 
the sound Hne may take during its descent. It is based on 
the compression of a volume, of water in a glass reservoir 
terminated by , a slender tube, divided andcoatieti with 
silver in thelnside. An index of mercury , forming a piston, 
eats awaythe silvermgas far as the point where it atops, 
so 'that when "the instrument Is drawn up jt is, possible to 
read the maximum pressure reached*, that is to say, the 
'depth. The indications of the apparatus graduated experi- 
mentally by the hydraulic press have only one correction, 
that of the temperature, which is made according to the 
table of Amagat ; the depths that it measures are , exact or 
only vary , about io metres ; that is rid say, about an 
'atmosphere,'^ ’ ' * 
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. , ROYAL SOCIETY. 

Ordinary Meeting, May 14,1914. 

Sir William Crookes, O.M., President, in the Chair. 

Papers were read as follows:— - 

xt Various Inclination of the Electrical Axis of the Human 
Heart . Part I. A. The Normal Heart. Effects of Respira- 
tion . 11 By Dr. A. D: Waller, F.R.S. 

“Fossil Plants Showing Structure from the Rase of the 
Waverley Shale of Kentucky ” By Dr. D. H. Scott, For. 
Sec. R.S., and Prof. E. C. Jeffrey. 

« Controlling Influence of Carbon Dioxide in the Matura- 
tion ;, Dormancy, and Germination of Seeds . 11 Part II. 
By & Kidd. 

, The inhibitory effect of carbon dioxide on the germina- 
tion of seeds previously described is dealt with in relation 
to temperature and oxygen supply. In relation to tem- 
perature the result obtained is unusual, the inhibitory 
action being more pronounced at low temperatures than 
at high* At 3 0 C. complete inhibition was obtained with 

4 per cent C 0 2 ? at 17° C. as much as 24 per cent had to be 
employed to obtain the same result. Varying partial pres- 
sures.of oxygen also effect the inhibitory action of carbon 
dioxide, but to a less degree than temperature. Thus with 

5 per cent oxygen, 15 per cent CO3 produced inhibition ; 
with 20 per cent oxygen, 27 per cent CO* was necessary* 
The author emphasises the fact that the adjustments of 
the moist seed by which it is enabled to continue dormant 
i n the presence of oxygen and water, rather than those of 
the dry seed, are likely to have formed the central problem 
of seed life in nature. A low temperature and a decreased 
oxygen supply are often the natural conditions of a seed's 
environment in the soil. 

Attention was called to the condition of restrained growth 
and to the non-sprouting of the embryos of many seeds I 
while coming to maturity on the parent plant. The actual { 


Cpa content of the tissues of such seeds is compared with 
that of similar seeds while actually sprouting. It seems 
probable; that here also we maybe dealing with an effect 
of carbon dioxide inhibition . Neither lack, of water nor 
physiological insufficiency can account for the non-germi- 
nation or the maturing embryos in the casesdescribcd. 

In small amounts carbon dioxide found to' have a 
stimulate! y effect on germinating seeds. The vitality of 
certain sbprt-Hved seeds is found to be prolonged under the 
influence of CO*. Seeds of the rubber ' tree (Bevea 
Brasiliensis) treated in this way outlived those /kept in 
commercial packing. " ' , * 

Correlating the tesults obtained in this and in a former 
paper* the author strongly emphasises the controlling in- 
fluence of carbon dioxide in the biology of seeds, ' It 
appears that the normal resting stage of a seed is primarily 
a phase, of narcosis,. , ’.-I-.; 

u Cultivation of Human Tumour Tissueia vitro™ 

D. Thomson, M.B.j and J/G, Thomson,^ ' 


Freshwater and Soil Protista By H. G, Thornton and 
G. Smith. r / 

Experiments made on the growth of Suglena viridis in 
artificial media ahowed that, in addition to those inorganic 
cOnstitnems necessary for the growth of a green plant, 
which, were supplied by Miguel’s formula for growing 
Diatoms, a certain quantity of organic material, e.g . 7 in- 
fusion of bay, was necessary. In order to determine the 
constituent in this organic material which stimulated 
growth, various pure substances, such as carbohydrates, 
tartaric acid, saccharin, aHantoin, peptone, and various 
araido acids, were used in dilute solutions. Of these, only 
very weak solutions of amido acids favoured a really 
strong growth, the most favourable substance s being tyrosm 
andphenyl-alamnewbich are very slightly soluble in water; 
In stronger solutions of alanine and glycocoll, bacterial 
growth interfered with the culture of Euglena. Tyrosin 
in the proportion of 1 in 24,000 gave an optimal growth, a 
fact which suggests that the amido acid acts as an aux- 
iliary or stimulant rather than as the main source pf 
nutrition. 

Experiments with soil flagellates, especially I roztaxekia 
terricola (Martin), showed that they could be cultivated in 
many solutions in which bacteria flourished, the flagellates 
feeding on several different kinds of bacteria. 

Samples of various types of soil and water were tested 
for ihe presence of bacterial feeding flagellates, and these 
were found in all the samples, being" most abundant ift 
higbly-manured soil. The wide distribution and abun- 
dance of these soil flagellates, and their very rapid growth 
in the presence of bacteria, suggests that they are of im- 
portance in the economy of the soil. 


CHEMICAL SOCIETY. 

Ordinary Meeting, May 7, 1914; 

Prof. W. H. Perkin, LL.D., F.R.S., President, 
in the Chair. 

Certificates were read for the first time in favour of 
Messrs, Alfred Archibald Boon, D.Sc., Heriot-Watt Col- 
lege, Edinburgh; John Vernell Cutler, Rose Cottage, 
Farringdpn Lane, Ribbleton, Preston ; Galstaun Sbanaaar 
Galstaun, B.A., Abbotsholme, Derbyshire; James Mylam 
Gittins, M.Sc., South Lynn, Limes Road, Folkestone 
Alfred Holt, 32, Britain Street, Bury ; John Cyril Jennings, 
Rosindell, Fairlop Road, Leytonstone, N.E. Hashmat 
Rai, B.A., M.Sc., Chemical Buildings, Government Col- 
lege, Lahore, India ; Frederic Robinson, M.Sc. Tech., 
The Hollies, Mile End, Stockport; Walter Edward Row- 
bottom, 23, Darville Road, Stoke Newington, N. ; Alfred 
John Waite, B.Sc., Hawes Down, West Wickham, Kent. 

Messrs. W. Sloan Mills and F. C. Austin were elected 



_ Atomic Weight of Lead mm Ceylon Thorite. , , igg 


Scrutators; and a ballot for the election of Fellows was 
bejtd. The following were subsequently declared as duly 
elected Abdel Haraeed Ahmad, B.Sc.; CharleB Frank 
Armstrong ; Raymond Foss Bacon, B.Sc., M.A., Ph.D. ; 
.Arthur Baxter; B.Sc* ; Frederick Stanley Baxter ; Robert 
Reginald Baxter, B.A. ; Charles Wesley Bayley ; Robert 
.Odell, Bishop; Edward Godfrey Bryant, B.A., B.Sc. ; 
Albert Coulthard, B.Sc., Ph.D. ; Robert Barclay Craig ; . 
.Robinson Percy Foulds, M.Sc. ; Hugh Miller Galt, B.Sc., 
M.B., D.P.H.; Brojendranath Ghosh, M. Sc Clifford. 
Girdle stone Gill; Alfred Cornwall Harrison;. Richard 
Selwyn Haskew ; Jardslav Heyrovsky, B.Sc. ; Arthur ' 
Bertram Hobson, M.Sc.; Trevor Edward Hodges; Lawson 
John Hudleston ; Ralph Waldo Emerson Maclvor ; 
Birendranath Maitra^M.Sc. ; Yusuf Ismail Mulla ; William 
Whalley Myddleton, M.Sc. ; Arthur Ulysses Newton, 
B.Sc. James Riddick Partington, B.Sc. ; Walter Rytey 
-Pratt, B.Sc.; Henry Ratcliffe; Walter William 'Reeve, 
B.Sc..; Herbert Comer Reynard, B.Sc. ; John Rogers; ‘ 
Perky Charles Rundell;Xall Behary Seal; Max Herbert 
Txgg, B.Sc. Norman Cecil Whiter B.A., B. Sc. ^ Albert i 
Watkins Maggs Wintle. \ * 

Of the following papers those marked * were read:— 

<-,**15. “ Researches on Santfilin.” Part II. By John 
-Cannkll Cain, John Lionel Simonsen, and Clarence 
Smith. j . L ; V ! “*‘V r '- v *'■ ' ’ ’ 

Asa result of determinations of the molecular weight of 
pertain derivatives of santalin by Barger's method, the 
authors are of the opinion that the formula previously; 
assigned to this colouring matter should be doubled, and 
hence should be C30H28O10. n , ' 

The presence of four benzene rings in the santalin mole- 
' cule appears also to be indicated by the facts that (1) the 
monomethyl ether yields, on Oxidation, a mixture of anisic 
and verstric acids, and (2) nitrosantalin dimethyl ether 
yields four different benzenoid acids on oxidation. 

'. Santalin yields anthracene oil distillation with zinc dust 
(Grandmougm), and the authors suggest that it is probably 
a dianthracene derivative. 

Discussion. 

!l Dir. Turner suggested that the low molecular- weight 
values found for santalin in phenol might be due to com- 
bination wiih the solvent. Of the other solvents employed, 
ether was most likely to lead to the simplest tor normal) 
molecular weight. - ; 

*116. “ The Nature of Molecular Association. , tts Rela- 
tion to Chemical Combination.” By William Ernest 
Stephen Turner and Solomon English. 

The term “association'* is frequently used to denote 
, both the phenomenon of the formation of complexes of 
similar molecules and of dissimilar molecules (formation 
of molecular compounds). Further, views have been ex- 
- pressed to the effect that -the formation of molecular com- 
pounds is a natural consequence of molecular association 
\ in the component substances. 

: In order to test how far these views are truly founded, 
the subject was investigated by a review of the different 
Classes of substances which form molecular compounds 
and by an investigation of the behaviour in benzene, 
bromoform, chloroform, and water of mixtures of (1) alkyl 
and aryl haloids, (2) associated organic substances, (3) 
associated organic substances and alkyl or aryl haloids. 
(4) salts, (5) salts and alkyl or aryl haloids, (6) salts and 
associated organic substances, (7)- alkyl or aryl haloids and 
iodine, (8) salts and. iodine, (9) associated organic sub- 
stances and iodine. /A study was also made of the mixture 
of ft-naphthylamine and phenol, in which combination is 
known to occur; 

It was shown that whilst associated substances have a 
marked tendency to form molecular compounds, mixtures 
of associated substances can often be Obtained without 
chemical combination, and, on the other hand, molecular 
compounds are alsoproduced by non-aasociated substances. 

Mixtures of salts in bromofoim,«o far from dissociating 


each other, actually produce increased association. la , 
one or two cases investigated the , increased association 
passes through a maximum at a certain concentration, and 
then diminishes to zero. Similar behaviour is found in 
chloroform, and also in water, but in the latter to a less 
extent. ’ 

Benzoic and acetic acids have but little effect on one 
another, but in some other cases of organic associated 
substances, each constituent infl uences the other, probably 
by combination. , 

Alkyl or aryl haloids and iodine, surd organic associated 
substances and iodine , have but little effect on one 
another ; a nitrate in bromoform solution acts with iodine 
to some extent, but not nearly so much as chlorides, 
bromides, and iodides, which form petiodides, these in turn 
apparently becoming associated. 

*1x7. “ The Action of Diatase on Starch Crannies. 1 ’ 
Part I. By Julian LeVbtt Baker and Henry Francis 
Evrrard Hvltqn. 

Brown and Morris {Trans., 1890, Ivii., 510) have stated 
that when precipitated malt diastase is allowed to act at 
the ordinary temperature on the* granules of barley starch, 
the whole of the optically active substance produced is 
maltose. Later Morris {Trans., igoi.lxxix., 1085) con- 
firmed the observation in the case of malt extract, but 
when precipitated diastase was Used a smaller yield was 
obtained, and the product was stated to consist of a mix- 
ture of maltose and dextrin. No experimental evidence 
Was adduced in support of this assertion. 

The authors bring forward experimental evidence to 
show that the similarity to maltose of the specific rotatory 
power and the cupric reducing power of the products so 
formed at temperature varying between 15*5 and 37*5 is 
fortuitous. 

On submitting the products of such action to fermenta- 
tion, alcoholic fractionation, and dialysis, a dextrin was 
isolated which had ar molecular weight exceeding 1300, an 
[«]d of 177 0 , and a cupric reducing power varying between 
ix and 20 per cent of maltose. This dextrin, which is nbt 
identical with the “stable dextrin** of Brown and Millar 
{Trans,, 1899, lxxv., 315), constitutes about i/sth of the 
conversion products, from which crystalline maltose was 
also isolated, and a dextrin or dextrins of the same molecular 
weight and optical activity as maltose, but of much lower 
cupric reducing power, When the time of conversion 
exceeds three or four days dextrose is produced. 

Discussion. 

Dr. Plimmer pointed out that French observers con- 
sider that starch granules consist of two constituents. 

The formation of small quantities of dextrose by the . 
action of malt diastase might arise from one of these two 
constituents, and not from the other, which yields only 
maltose on hydrolysis. ; 

In reply, Mr, Baker said that he did not think that 
Maquenne and Roux’s differentiation of the starch 
granule into araytocellulose and amylopectin affected the 
question of the formation of dextrose. IS: the dextrose 
were derived directly from one or other of these substances, 
it would be reasonable to expect its production at once, . 
but the experimental evidence was against this. It was 
more probable that the dextrose was formed by the slow 
hydrolysis of some of the dextrins of low molecular weight 
present in the conversion products. 

*118, “ The A tomic Weight of Lead from Ceylon Thorite .* 9 
By Frederick SoDDY.and Henry Hyman. « ; 

' Recent results in radio-activity suggest that die lead 
derived from a mineral rich in thorium and poor in uranium 
may have an appreciably higher, atomic weight than that 
of ordinary lead. If the end products of both uranium 
and thorium are, as is supposed, the isotopes of lead, the 
former should have an atomic weight of 206 and the latter 
of 208*4, whilst the accepted value for ordinary lead W 
207*1. Ceylon thorite Js uniquely suited for at? experi- 
mental test of the The original analysis (w* R, 
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Dan st an, Ceylon Mhieralogical Survey Report , March 31, 
1904) gave 58*24 per cent of thorium, 0 38 per cent of 
uranium, and no lead. The anthers’ analysis gave 6-35 
per cent of lead and 54*5 per cent of thorium. Whereas 
the chemical estimation of the uranium gave 072 per cent, 
a later preliminary estimation of the radium by the emana- 
tion method showed more uranium, namely, z*6 per cent, 
and' this is probably the, more accurate. Owing to its 
greater rate of change, uranium will be about three times 
as effective in producing lead as .thorium, so that if the 
lead in Ceylon thorite is entirely of radio-active origin, 
and if both isotopes are stable, the atomic weight should 
be 208*2, . f 

‘ Rather more than a grm. of the finally purified lead 
chloride was obtained from about akilogrm. of the mineral, , 
and used in the determinations. Exactly similar estima- 
tions with it and with ordinary lead chloride, purified by 
do identical series of processes, have shown that the thorite 
lead has distinctly the higher atomic weight. The deter - 
minations are purely relative, the atomic weight of ordinary 
lead being taken as 207*1. The method adopted followed, 
frr part, that of Baxter and Wilson. The lead chloride 
wasfused in hydrogen chloride before weighing, and its 
'solution titrated with silver nitrate solution, the end-point 
being determined without an indicator by the cloud method. 
Two . separate determinations showed' a difference of be 
tween 0*4 and 0*5 per -cent in the volumes of the silver 
nitrate solution required by equal weights of the two 
chlorides, whereas the errors of the estimation idp not 
probably exceed 0*1 per cent. The relative atomic weight 
of the thorite lead calculated from the results is 208*4. 
The determinations . so far carried out do not suffice to 
settle; the question, but they show clearly a difference in 
the expected direction of the right order of magnitude. 

From a, preliminary examination with the Fdry spectro- 
graph, the spark spectra of the two specimens of lead, 
between '6656*3 and 2170, appear to be identical, except 
for the line 4760*1, which is much weaker in the thorite 
lead than in ordinary lead. ( . 

•- "Jig. “ A Criticism of the Hypothesis that Neutral Salts 
increase the Dissociation of Weak Acids and Bates*" By 
Jambs William McBain and Frederick Charles ^ 
Coleman. 

It was shown that if the hypothesis of Acree, Bredig, 
Snethlage, &c., is accepted, , namely, that undissociated 
hydrochloric acid catalyses the inversion of sucrose better 
than hydrogen ion, and if, further, the data of A. A. Noyes 
mid his collaborators are employed, not only do the data 
of Arrhenius (1899) for the acceleration caused' by adding 
a neutral salt to a weak acid fail to prove that the disso- 
ciation-constant of the weak acid is enhanced by the pre- 
sence of the neutral salt, but they may Oven be adduced as 
strong evidence against the existence of such an effect. 

It was further pointed out that much of the evidence 
brought in support of the enhancement hypothesis is de-. 
wed from methods . often subject to grave systematic 
errors, involving, for instance* colour changes in colloidal 
br electrolytic colloidal systems, or distribution data — 
methods which are known in some cases to give' highly 
distorted results. Here the results are conflicting in order 
of magnitude, and even in sign. The evidence of the 
electromotive-force measurements is also unfavourable to 
the hypothesis. 

The authors conclude, therefore, that on the whole there 
Is np experimental , evidence for the supposed increase in 
the dissociation-constant of weak acids and bases caused 
by the presence of neutral salts. 

120. " Studies itt Substituted Quaternary A sonium Com- 
pounds containing an A symmetric Nitrogen A tom . Fart 1 1 . 
Resolution of Phenylbenxylmethylazonium Iodide into Op- 
tically Active Components." By Bawa Kartar Singh. 

The author, in continuation of his. work (Trans* , X913, 
ciiu, 604}, has prepared externally compensated phenyl- 
'benzylmeUsylazonium iodide by. two different methods, 
pamely, (i.) by the action of methyl iodide on phenyl- 


benzylhydrazine, and (ii.) by the action of benzyl iodide 
on phenylmethylhydrazine. In the second reaction there 
is also produced, owing to substitution having taken place, 
benzyldimethylazonium iodide, (CyHyjfCHa^pNHajNL 

The resolution was effected with the aid of d-camphor- 
3 -sulphonic and d-a-bromocampfaor-3-sul phonic acids. In 
each case the first fractions consisted of pure dBdA com- 
ponent ; in. the last factions the two component salts 
dBdA and ZBdA formed solid solutions. . The IBdA. com- 
ponent could not therefore be obtained in a pure state, 
and the process of resolution was very stow and partial. 

No muiarotation was observed in the case of any of the 
compounds obtained. - 

Several salts of the externally compensated and optically 
active azonium base were described. 

1 21. “ Contributions to the Chemistry of the Ter penes. 

Part XVII. The Action of Hypochlorous Acid on Cam- 
phene." By George Gerald Hbnoerson, JsipQR.fifDiatis 
Heilbron, and Matthew Howie. * 

When treated with dilute aqueous hypochlorous' add 
camphene gives a quantitative yield of a chlorohydrin, 
CioHigCfOH, a crystalline solid, m> p. 93 0 . This com- 
pound reacts readily with aqueous or alcoholic alkalis, 
yielding isocamphenilanaldehyde, and by the action of 
phosphorus pentachloride is converted into camphene di- 
chloride, CioHisCJa* iioBorneol is obtained by the action 
of zinc and alcohol on the chlorobydrin, which therefore is 
a cbloroisoborneol. On oxidation with chromium trioxide 
the chlorohydrin is converted into a crystalline chloroketone, 
C g Hi 5 Ci:CO, m. p. 132°, which gives camphor when heated 
with zinc and alcohol. * 

122. “Reactions by Trituration By Leslie Henry 
Parker. 

It has been shown by Carey Lea ') (Phil. Mag., 1892, 
[v] , xxaqv., 46 ; X893, xxxvi., 35X; i8g 4 , xxxvii., 31, 470) 
that shearing stress is capable of disrupting the molecule w 
of many endothermic compounds, being far more efficient 
in this respect than simple pressure of enormous magni- 
tude. This facL combined with . the results of Spring’s 
work on the sulphates aind carbonates' of sodium and 
barium (Bull. Soc. Child., 1885, [itl], xliv., 166; 1886, 
xlvi., 299), was the cause of the present investigation into 
the interaction of various salt pairs, presumably in the solid 
state, by trituration. 

Various pairs of salts were thoroughly dried, and ground 
together in a dry atmosphere. In most cases mutual 
action took place very easily, but \ not Rhyays. It was 
noticed that those substances which reacted most easily 
under, the pestle were those which , were easily fusible in 
ordinary circumstances, and vice versd , and the author 
arrives at, the same conclusion as Johnston and Adams, 
(Am. your* Set ., 1913, [iv.J , xxxv., 265), that shearing 
.stress, or “ non-uniform ” pressure, causes local or Burfaqe 
fusion of the substance to which it is applied. 

. It can also be shown that the action pf shearing stress is 
fundamentally different from that of simple pressure, the 
chief difference lying in the fact that the products of any 
reaction occasioned by shearing stress are not necessarily, 
denser than the reacting substances. Experiments have 
also been conducted with the object of determining 
whether the trituration caused any ionisation of the 
atmosphere round the ground substances, but without 
success. 

123. “The Reaction between Dilute Acid Solvents and 
Soil Phosphates .” By James Arthur Prescott. * 

The author has investigated the adtton of dilute acid 
solvents, on soil with respect to the amount of phosphoric 
oxide extracted. The extractions were made at constant 
temperature for varying lengths of time, and with initial 
concentrations of from 0*06 to 0*2 equivalents of acid per 
litre. 

The amount of phosphoric oxide extracted is approxt- 
. mately proportional to the initial strength of the extracting 
acid. With nitric, hydrochloric, and sulphuric adds, an 
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increase in the time of. extraction brings about a decrease 
in the amount of phosphoric oxide extracted. With citric 
acid the reverse is the case. . ' 

The amount of acid neutralised by the soil increases, 
with the time of extraction, but an excess of acid always 
remains, large in proportion to the amount of phosphoric 
oxide present. The greatest diminution in the quantity of 
phosphate extracted with increase in time or extraction 
occurs with soils containing the highest proportion of day. 
It is difficult to account for the, removal of the phosphoric 
oxide from the solution on chemical grounds in view of 
the large excess of acid present, and the phenomena were 
therefore studied from the point of view of adsorption. 

The results obtained by Hall and Amos (Trans., 1905, 
Ixxxix,, 205) were found to agree with the adsorption 
relationship established by Freundiich, YjNl**KQ*lP , 
where Y ~ amount adsorbed by a quantity M of adsorbent, 
and C * equilibrium concentration of the solution. 

For the Saxmundham soil p = 0*58 ; for the Broadbalk 
soils {5 and 8j p* 1*63 ; for the Hoos soil (2AA) p « 1:414* 
In these results, a correction has to be made for the 
amount of phosphate still left in the soil. t 

The author has further investigated this point by adding 
known amounts of phosphate to a soil, and the curves 
obtained led to the conclusion that the amount of phos- 
phate originally present jn the soil, and soluble in hydro- 
chloric acid, Was the same as that soluble in citric bcid. 

For a soil from Agdell field, which had already been , 
extracted twice with dilute acid,/* was found to be 1*96 
for hydrochloric acid, 0*06 equivalent per litre, and ,0*485 
for citric acid of the same acidity. . 

The same soil was also extracted seven times in succes- 
sion with 2 per cent sodium hydroxide, and was found to 
contain no phosphate soluble in dilute acid solvents. Ad- 
sorption experiments could therefore be carried out without 
,any correction whatever. The Freundiich law was found 
to hold, giving a value of pm 2*22 for hydrochloric acid and 
2/08 for citric acid. 

124. w Influence of the Dilution of Hydrogen Peroxide 
on the Velocity of Precipitation of Manganese from Am - 
mOniacal Solutions in Presence of Zinc By . Andrew 
Jamieson Walker and Walter Farmer. 

A study or the effect of dilution of the.hydrogen peroxide 
on the accuracy of the results obtained in Jannasch V 
method for the separation of manganese and sine in am- 
moniacal solution has shown that with a time-limit of 
thirty minutes precipitation of the manganese as 
Mn 0 ( 0 H) 2 is complete with solutions of hydrogen per- 
oxide of 2*5 per cent strength. More concentrated solu- 
tions of the peroxide, up to 6 per cent, are equally 
efficacious. When the concentration is below 2*5 per 
cent, the manganese is not completely precipitated within 
the time indicated, the percentage error increasing in a 
marked degree with increase in the dilution. With such 
dilute solutions the manganese is precipitated as carbonate 
.along with the zinc, so that under these conditions the 
"percentage results obtained for zinc are too high. , The 
influence of the dHutiori can be graphically represented by 
plotting curves with the percentages of hydrogen peroxide 
as abscissae, and the percentage yields of mangano- 
manganic oxide and of zinc carbonate as ordinates. ’ 

The table gives the results obtained in a series of nine 
experiments. 0*4142 grm. of MnS0 4 , 4 H20 should give 
0 x417 grm. Of Mh 3 0 4 , and 0-4142 grm. of JSnSO^I^O 
should give 0*1806 grm. of ZnC 0 3 . This quantity of the 
salts was employed in each determination. The experi- 
mental error is much magnified by translation into per- 
centage yield. 

The zinc carbonate precipitated in the 6—2 per cent 
separat*6ns was quite white. As the dilution was in- 
creased, it developed a distinct light brown tint, due to the 
presence of manganese. Within the limits' of experi- 
mental error, the deficiency in the percentage yields for 
manganese is balanced by the excess m the corresponding 
yields 'for zinc*. 


Percentage 
strength - 
of H. 2 0 2 . 

MnsO* 

Grm. 

Percentage 
yield of , 

, MnsO^, 

ZnCOg.‘ 

Grm. 

Percentage 
yield m 
ZnCOs. 

~6*o 

o ; r 4 u 

99*59 

, 0*18*5 

100*53 

' 5 *o 

o*x 4 io 

99*51 

0*1815 

100*53 

4*0 

0 *I 4 IO 

99 * 5 X 

0*1815 

100*53 

3*0 

o*X 4 io 

99 / 5 * 

o*i8i6 

100*59 

2*0 

0*1409 

99*42 

0*1817 

100*61 

1*0 

0*1381 

9 rsi 

6*1861 

163*99 

o *75 

0*1345 

94*93 

0*1915 

105*99 

o *5 . 

0*1297 

9156 

0*1995 

XTO-49 

0*3 

0:1151: 

81*25 , 

0*2206 

, 122*19 


The results indicate that in the separation of manganese 
and zinc in ammonfacal solution, hydrogen peroxide of not 
less than 2-5 per cent strength can be-employed with satis- 
factory results (compare Jannasch and MacGregory, 
yourn . Prakti Ckm ,, X891, [«.], xliii., 402; Jannasch 
and Niederhofheim, Bex,*. 1891, xxrv., 3945; Jannasch 
and von Cloedt, Zeitsch. Anorg . Chem 1895, x.~, 405 ; 
Jannasch and Icbnert, Ibid 1896, xii. f 134; Jannasch, 
“Gewichtsanalyse,” Leipzig, 1897, 43). 

125. “ Additive and Substitutive Compounds of Mercuric 
Nitrite with Organic T hio -derivatives” Fait I. By 
Prafulla Cuandra Ray. _ 

Mercuric nitrite yields with methyl and ethyl mercaptans 
compounds of the type (RTS-BgNOa^HglNOaJajHaO, 
where R represents an alkyl group. With the substituted 
carbamides it forms compounds of the general formula-^— 
NHR*C(:NH)'S-HgN02,2HgS,Hg0 ; with thidacetamide 
and benzamide, nitrites, of the type — 

CR(:NH)-S-HgN 0 2l HgS,HgO - 
(R~ alkyl or aryl); and with tbic acetic acid a salt of the 
formula CH 3 *CO*SH,Hg(N02)*,HgS,HgO. : The com- 
pound with * thiosemicarhazide has the formula 
2NH 2 -NH-C(:NH}-S*HgN0 2 .HgG l H 2 0, and that with 
dithiocarbamic acid NH;C(S-HgN 0 2 ) 2 ,HgS. 

With the thiocsrbiiriides, also, compounds- having the 
general formula R , N:CS-Hg(N0 2 )2,2HgS,HgO have been 
obtained; that with ethyl thioether has the formula 
2Et a S,3Hg(NOa)2. It is found that whenever a tbio- 
compound tautomerises giving . the thiol group [for 
example, CH3*CS-NH2->CH 3 *C(SH):NH] the 'first 
reaction is as follows 


•SH + Hg(N 0 a )2 * -S-HgNOa+NHOa* 

126. M The Reactivity of Antimony Haloids with 
Various Types of Unsaturated Compounds.” . Fart I. By 
Ernest Vanstone. - - 

The eight binary systems formed by s-diphenyletbane 
{dibenzyl), stilbene, azobenzene and benzil, and antimony 
trichloride and tribromide respectively have been investi- 
gated by thermal analysis. , 

s-Diphenylethane forms the compounds, 4 SbCl 3 ,CLiH Wlt 
2SbCr 3 ,Ci 4 Hi4,and4SbBr 3l Ci 4 H I4 . =• . 4 4 

Stilbene forms the compounds aShCl^C^!!^ and 

2SbBr 3 ,Ci4Hi 4 . 

The compounds with s-diphenyletfaane are stable ; those 
with stilbene are unstable, atnd difficult to obtain. The 
tendency is to give a thermal diagram, showing a single 
eutectic point. , 

Azobenzene forms the compounds 4SbCl 3 ,CiaHioN a and 
4SbBr 3 , CxaHjoNa* 

These compounds can only be obtained by seeding, the 
fused mixture with some of the compound which had been 
prepared previously. 

benzil does not combine with antimony haloids. 

The order of diminishing reactivity with' antimony 
haloids is i-dipbenylethane, azobenzene, stilbene, benzil. ' 

It was shown that the magnitude of the optical exalta- 
tion increases in the same order. 

The effect of increasing the number and position of 
phenyl groups and also of carbonyl groups on the re- 
activity with antimony haloids whs ^discussed, and shown 
to be in agreement with the exaltation of molecular 
refractive power,: 
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In all cases conjugation diminishes the reactivity with 
antimony haloids and increases the exaltation. 

Thermal analysis thus, provides a useful method of 
tracing the conjugation of the residual affinity of the un- 
saturated atoms and groups CH:, N:, CO, with the phenyl 
groups in compounds of the type Ph . * . a . Pfa. 

127. “ The Absorption Spectra of Various Substances 
containing two, three, and four Benzene Nuclei.” By 
John Upward Purvis. 

- The author has carried out an investigation of sub- 
stances containing two* three, and four benzene nuclei 
„ united either with simple aliphatic residues or with inorganic 
radicles or dements, to see how far and in what directions 
t£e. vibrations of the various centres influence the absorp- 
tion phenomena, and particularly as regards the effect on 
die benzene bands* The substances examined were : r- 
and ^diphenylcarbamides, s-dibenzylcaibamide, s-di- 
phenyithiocarbamide, triphenylguanidine, phenyl diphenyl- 
carbamate, tribenzylamine, diphenyl phtbalate, triphenyl* 
acetic add, tribenzoin, tiipbenylphosphine, triphenyl 
;^^tete^i-o*tolyl phosphate, tri-p-tolyt phosphate, and 

128* “ Kinetics of the Decomposition of Acyl Derivatives 
of Phenols by means of Alcohol Is Presence of Acids and 
Alkalis:* (Preliminary Note). By Marian Jones and 

ARTHtra I/APWpKTH. , . ’ : , 

^ The abstract of a paper by McCombie and Scarborough 
on "The Velocity pf Saponification of the Acyl Derivatives 
Of the Substituted Phenols ” has recently appeared (vpl. 
xxx;, p. 107). The present authors have been engaged for 
more than ay ear on certamaspects of the subject, having 
taken np the woik primarily with the object of throwing 
further light on the mechanism of The acid hydrolysis of 
esters. 

' Phenyl acetate has been most closely studied, special 
attention having been paid to the catalytic influence of 
acids and olkalis on the decomposition which it undergoes 
iusdcobalic solution. With both agents the main reaction 
in the first instance consists in the irreversible formation 
of free phenol (or alkali pherioxide) and ethyl acetate, so 
that complete saponification is largely the result of two 
successive reactions, the second being saponification of 
ethyl acetate complicated by the .formation of phenoxide. 

; The present authors have studied only the speed at 
which the first reaction takes place, by estimating the 
.amount of phenol (or phenoxide) formed after varying 
periods- The influence of free phenol or phenoxide in 
excess hasalso been examined* Both acids and alkalis 
greatly accelerate the speed of the first reaction, and the 
relative influence of the two types of agent is of the same 
order of magnitude as in the case of the hydrolysis of 
alkyl esters, and there is therefore no reason to suppose 
that this mechanism of hydrolysis is different in phenyl and 
alkyl esters* >- ' *•> 

eti As pbenyljs not detachedfrom oxygen unlessunder condi- 
tions of exceptional severity , it must be concluded that 
hydrolysis of in ester, whether by acids or alkalis, involves 
the severance of the molecule at the point (1); and not 

' , X’CO—p— Aik, 

/> ■;> . . - ' , n . 

and the. analogy to amides and allied - compounds is com- 
plete. 

It is now fairly generally agreed that during hydrolysis 
and esterification by acid catalysis a complex (ionised or 
. non-ionised) - of catalyst and the two principal reacting 
Components is formed which may decompose so as to yield 
carboxylic acid and alcohol Or ester and water (and 
catalyst) on the other. The symmetry of the reactions, 
combined With; all the data now available, suggests that 
tim^drogen atom in the "polymolecule ” is labile, in the 
Intramolecular icn«,and may be regardedas influenced 


by all three oxygen atoms. The authors venture to 
suggest that the symbol—*' 

which is not inconsistent with modern views bn valency, is 
the most satisfactory one that can ait present; be devised 
for the hypothetical complex obtained during the hy- 
drolysis of ethyl acetate by aqueous hydrochloric acid. 

The work on the kinetics of the. decomposition of phenyl 
acetate is being continued by one of the authors (M. J.) f 
and examination is also being made of the applicability of 
phenyl acetate as an acetylating and dehydrating agent. 

(To be continaed). 


FARADAY SOCIETY. 

Ordinary Meeting, April 22, 1914. . 

Prof. Alfred W. Porter, F.R.S., in the Chair. . 

Mr. Charles R. Darling read a paper on “Recording 
Pyrometers in connection with which a full display of the 
most recent types of instruments was exhibited. 

After referring to the pioneer work of Le Chatelier and 
Roberts-Austen in connection with high temperature re- 
cords, the author referred to the types of pyrometer at 
present in use, which were capable of yielding continuous 
records, and dealt with the special applications of each 
class. The requirements of modern furnace practice in 
relation to records were next dealt with, a distinction being 
made between instruments suitable for laboratory and 
workshop respectively. Typical thermoelectric recorders 
were then described, the essential features in all cases 
being (r) the intermittent contact of the pointer of the in- 
dicator with the moving chart, which, in conjunction with 
an inking device, produced a mark indicating the tempera- 
ture ; (2) an arrangement consisting of an automatic switch 
which enabled records from several pyrometers to be secured 
on the same paper. The special advantages of the Siemens- 
Halake, Leskole,Fbster, Thread, Paul, and Lecds-Nortfirup 
recorders were described by reference to the actual ap- 
paratus., It was pointed out that any of these recorders, 
could be used in conjunction with radiation pyrometers, 
the Chart being specially divided for such purpose. Re- 
corders for resistance pyrometers were next described, the; 
advantage of this type being superior sensitiveness. The 
examples chosen for description were the forms due to 
Callendar, Paul, and Northrop. , $t was pointed out that; 
as in the latest patterns of recorders considerable power is' 
available, controlled by the pyrometer, it was highly prob- 
able that the automatic control of furnace temperatures 
would be realised in the near future, the mechanism being 
utilised to regulate the supply of gas, oil, electric current, 
or ;coal-dust when continuously fed. In conclusion, a 
tribute was paid to the National Physical Laboratory for 
the excellent work performed in standardising recorders 
arid pyrometers generally, so that all types could now he 
reltea upon to agree in their indications. 

Dr. J. A. Harkbr referred to the usefulness of the paper 
in view of the scarcity of literature on the subject, and he 
praised the excellence of the instruments exhibited. He 
naped some information would he forthcoming with regard 
to the comparative life and efficacy of the various types. 
Some confusion in pyrometric measurements had some- 
times arisen on account of the two systems of standardise’ 
tion in use, namely, the usual method of comparison by 
reference to the melting-points of certain metals, and by . 
reference *to one fixed point, namely, the melting-point of 
potassium, sulphate. This was often, assumed, following 
the older workers, to be 10x5* C;* whereas it was actually 
about 1070°. \ . ' ' ■ * - 

Mr. R* S. Whiffle thought the difficulty of working 
the Callendar instrument had been overrated; over 400 0! 
these were in use in chargecf men notspeciaUyfkilled. ... 
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Meetings for the Week. 


Nitride of Iron;— G.,Charpy and S. Bonnerot.— When 
metallurgical ferrous products are exposed to the action of 
ammonia irpn nitride of formula Fe*N is formed. If very- 
fine shavings of the metal are used it is quite easy to trans- 
form them completely into nitride. The nitride is reduced 
toammonia by means of hydrogen at 350°. The velocity of 
the reaction increases rapidly as the temperature is raised 
and becomes very great at 500° to 6do°. When the nitride 
is heated in nitrogen at atmospheric pressure decomposition 
does not begin till a temperature of 556° is reached. It is 
probable that the small quantities of nitrogen which are 
found in cast-irons and steels are present m the occluded 
state, or in a state of combination with an element other 
than iron. 

Atomic Weight of Nebulium and Temperature of 
Nebula of Orion.— H. Bourget, Ch. Fabry, and H. 
Btuespn.— ®be very marked double line 3726—3729 in the 
ultfa-violet is not attributable to any known gas. By the 
calculation of the limiting order of interference, which is a 
function of the atomic weight and the absolute temperature, 
it is found that the , atomic weight of the unknown gas, 
nebulium, is about 3. The maximum temperature of the 
luminous gas is about 1500b 0 . A strong green ray 
(\ * 5066) is also due to an unknown gas. It is emitted 
fey a gas, of atomic weight greater than that of hydrogen 
but less than that of thegas which emits the ultra-violet ray.. 
It is noteworthy that, according to Rydberg’s recent classi- 
fication of the elements, there are two unknown elements 
between hydrogen and helium having atomic weights 
2 and 3 respectively. 

Quantitative Study of the Absorption of Ultra- 
violet Rays by Diketones of the Fatty Series.— Jean 
Bielecki and Victor Henri,— The absorption of acetone 
Increases a little in alkaKne and diminishes in acid solu- 
tion. The presence of two caibpnyls in the conjugate 
position produces an absorption band which is displaced 
150— 200 U.A. towards the red with reference to the 
characteristic band of a single carbonyl. Thus there is a 
hypsochromic effect. The presence of two separated 
Carbonyls in the 7-position produces an augmentation of 
the characteristic band but no displacement ; there is 
thus only a hyperchromic effect. The d-diketones show a 
spectrum which varies greatly according to the reaction 
of the medium and the nature of the solvent. 


Atti. della Reale Aecademia dei Lincei. 

Vol. xxiii. [i.] i No. 5, 1914* 
Nitrosubstituted Benzenes obtained from Corre- 
sponding Amino Derivatives.— G. Korner. — With many 
substituted anilines the substitution of an amide group by 
a nitro group is easily performed* and the yield is good. 
In other cases the reaction does not take place, or else the 
amount of substituted product obtained is negligible. An 
aqueous sdlution of dibromosulphanilic acid when treated 
with’ nitrous acid and an excess of sodium nitrite in aqueous 
solution gives the dibromonitrosulphonic acid— 



: NO*. 

In the same way the dinitroberizene . monobalogen deriva- 
tives of the type— * 

■' - - - 



can -be -obtained, starting from the corresponding nitro- 
, aniline. The author has prepared the 1 , 4 . 5-dinitiochloro, 
bromo, andiodo benzenes, and investijgatedtheir properties. 


Researches in Systematic Chemistry ; Ruthenium, 
Rhodium, Palladium; — G. A. Barbieri — Trivalent 
ruthenium gives with acetyl acetone a crystalline red com- 
pound, monomolecular in bromoform, and soluble in the 
solid state in aluminium acetyl. acetonate, With molybdic 
acid rhodium forms complex compounds, rhodimolybdates, 
which both chemically and crystallographically are Com- 
pletely analogous to the correspondingcomplex molybdates 
of aluminium, Fe^i; Cr 111 , and Com. Divalent,palladium 
gives an acetyl acetonate .which is monomolecular in 
bromoform, and which forms mixed crystals with cupric 
acetyl acetonate. 
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THE PREPARATION OF EYE-PRESERVING 
GLASS FOR SPECTACLES.* 

By Sir WILLIAM CROOKES, O.M., F.R.S. , 

Since March, 1909— in connection .with the Glass 
Workers’ Cataract Committee of the Royal Society— I 
have been experimenting on the effect of adding various 
metallic oxides to the constituents of glass in order to cut 
off the invisible rays at the ultra violet and the infra-red 
ends of the spectrum. The work has been done chiefly 
in my own Laboratory. I have been aided by Mr. Harry 
Powell, of the Whitefriars Glass Works, who prepared 
several pots of coloured glass from my formulae on a much 
larger scale than couU be made outside a Glass works. 
From these glasses cylinders and sheets were made. 

The main object of this research is to prepare a glass 
which will cut off those rays from highly heated molten 
glass which damage the eyes of workmen, without 
obscuring too much Tight or materially affecting the colours 
of objects seen through the glass when fashioned into 
Spectacles,, bat the work necessitated an examination, of 
the screening properties of glass plates far, ultra-violet and 
luminous light, and therefore, the research was enlarged 
so as to embrace the three forms of radiation. 

Radiation from Molten Glass. 

In order to ascertain what rays are given off from 
molten glass X spent some time at the Glass Bottle 
Works of Messrs. Nuttall and Co., St. Helens, and took 
many photographs of the spectra of the radiations. 

Photo-spectrographic and other examinations were made 
of the radiation emitted from the molten glass under 
working conditions. Full details of the experiments and 
results' are given in this paper. 

At the time I visited Messrs. Nuttall’s Works light 
green bottle-glass was being made ; the mixture is com- 
posed of silica, sodium sulphate, and calcium carbonate 
or sulphate.. The materials are melted in a large fire- 
brick tank, heated by a flaming mixture of gas and air 
playing on the surface. The gas is made some distance 
from the furnace in a M producer.” Gas and air are con- 
ducted by separate channels to the upper part of the tank, 
where they mix and burn, the flame reverberating from 
the arched roof and heating the glass mixture to (he 
requisite degree. 

The area of the tank of molten glass is about 82 square 
yards, apd it contains from 300 to 350 tons of the mixture. 
There are several such tanka in the works. The tank is 
divided by a fire-clay partition into two unequal parts. At 
the , lower part is an opening through' which the melted 
glass can flow. The larger portion of the tank, where the 
materials ace melted together at a high heat, has a surface 
of about 63 square yards. This is called the “ melting 
end 1 * ; when the mixture is well fused and homogeneous 
the molten glass flows through the opening into the 
“ working end ” of . about 19 square yards, where the 
heat is less and the glass is in a viscous state. Fire-clay 
rings of xS inches internal diameter and a foot deep float 
on the surface of the viscid glass; any scum on the 
surface of ihe tank is thereby kept from contaminating the 
surface of the glass inside the ring. One ring floats 
opposite each working opening, and the workmen with- 
draw" the requisite quantity of glass for each operation 
from die inner surface of the ring. 

" * Read before the Royal Society, November 13, igij. From the 
Philosophical Transactions of the Royal Society, Series A, vol. ccxhr., 

pp. ,.**** * 


263 

The light from the melting end of the tank, viewed 
through a working opening, was brilliant white with a 
tinge of orange ; it was with difficulty the unprotected 
eye could make oat any. details. Viewed through dark 
glasses the surface of the metal in the tank appeared as a 
seething mass in constant Commotion. The surface in the - 
working end was more easy to see. It was of a bright 
yellow incandescence, and comparatively quiet. 

It is not certain what the temperatures are at each end 
of the tank. So far as one could judge the temperature 
at* the melting end is about 1500° C., and at the working 
end decidedly less - say, 1200°. 

About each opening, especially at the melting end, thin 
white vapours rose and settled oh the surrounding cooler 
parts. A piece of paper held in this vapour instantly 
ignited. Examined with a hand spectroscope the yellow 
line of sodium was seen to be brilliant in this, vapour, 
but the light from the molten glass showed a continuous 
spectrum in which the sodium line was visible. On one or 
two occasions a black line was seen in place of the yellow 
sodium line, showing a reversal. Some of die condensed 
vapour was collected from the cool sides of the working 
opening and chemically examined. It was found to consist 
principally of sodium and calcium sulphates, with a little 
sodium chloride. 

Photo- and Thermo-graphic Experiments* 

The spectrograph used for taking photographs of the 
radiation from the molten glass is the one I described in 
Roy* See. Proc vol. lxv. } p. 237, May, 1899; It has two 
quartz prisms, each made up of two lialves, one half being 
right- and the Other half left-handled, according to Cornu’s . 
plan for neutralising the effect of double refraction. The 
collimating and camera lenses and the doable condensers 
are also of quartz cut in the same fashion. The slit jaws 
are made of two acute angled quartz wedges, edge to edge. 
The refracting prisms are of 6o° angle, and each face is 
35 mm. by 4 2 mm. The lenses arte 52 mm. diameter and 
350 mm. focus. The condensers are piano-cylindrical, - 
one being double the focus of the other. In order to ascer- 
tain the exact position of any part of the spectrum I might 
obtain from the radiation from the molten glass, I took 
photographs on each plate of an alloy of equal molecular 
weights of zinc, cadmium, tin, and mercury. This alloy 
gives throughout the photographic region lines, the wave-., 
lengths of which are well known. 

The instrument sloped downwards, so as to allow the 
radiation from the surface of the melted glass to enter the 
condensers, prisms, and slit along the axis. To prevent 
the great heat injuring the spectrograph Mr. Nuttall 
allowed the opening to be bricked up, leaving a hole a few 
inches square in the middle. This was covered with an 
iron plate with a 2-inch hole m it, and over this a quartz 
plate was fixed. 

Panchromatic films were used. These are sensitive 
beyond A 7800 in the ultra-red, and to the highest ultra.-, 
violet rays which. will pass through quartz (about h 2100). 
Flexible films had to be used in preference to glass, as 
they had to follow the curvature of the focal plane.. Many 
preliminary experiments were made to ascertain the extent 
of spectrum to be recorded, its best position on the films, 
and the exposures needed. The slit of the instrument 
was generally placed about 4 feet from the molten 
surface, and it was found that from ten to fifteen minutes 
were required to produce a faint image on development. 
On each film, immediately before the radiation picture was 
taken, a photograph of the spark spectrum of the quad- 
ruple alloy was impressed on the film, in such a position, 
that the two spectra would overlap to a very slight degree. 

No. x photograph was taken at the working end of the 
tank, where the temperature was lower than' at the other 
end. An exposure of twenty minutes was given, the 
width of slit being 0*025 mm- 

No, 2 photograph was taken in the same conditions as 
No. x, but with an exposure of forty-five minutes. 

No, 3 photograph, was taken at the melting end, where 
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the heat was fiercest. The width of the slit was reduced i 
td 0*1 mm., and an exposure of half-an-hour was given. 

No. 4 photograph, at the melting end, was exposed tor 

one hour. ' _ . - 

No. 5 photograph, at the melting end, was exposed for 

two hours. ’ * . 

• No. 6 photograph, also at the melting end, was exposed 

, for three hours. . . . 

It Was not found practicable to give longer exposures. 
Whilst these experiments were in progress, other ex- 
periments at another opening at the hottest end were 
tried to see if X-rays could be detected. Sensitive alms 
were wrapped, to black paper and then m lead foil in which 
designs r oad been cut. These were exposed for varying 
■I ^hs .of time, to near as it was safe to pot ; them to 
’ thetadiation from the molten glass, bearing m mind that 
. the heat might affect die films. On development, no 
image of the stencil designs on any of the films could 
iST^tected. These results confirm those previously 
obtained by Dr. Burch -that X-rays are not emitted by 

, the. highly incandescent molten glass. 

A careful exa min ation of the six photographs shows a 
- general progressive . character, the extent of spectrum 
photographed extending info the ultra-violet as the length 
of exposure increases. 

^he extent of spectrum mto the region of the ultra- 
violet is conveniently shown in the following tabular 
‘ form* ‘ ' 

\ No* i photography exposed twenty minutes, extends to 
/, ' No. z ^photograph, exposed forty-five minutes, extends 
No. \ photograph, exposed thirty minutes, extends, to 
, No. ^photograph, exposed Sixty minutes, extends to 
" - No. s^hotogmph, exposed ito minutes, extends to 

No. 6 photograph, exposed iSo minutes, extends to 

\3345* '■ - - .. . t , 

' . Takine the ordinary limit of visibility to lie between 
k-yaoo tod * 7600. it ia seen that with an exposure of 
, threehonrs to the highest heats the strength of impression 
does not extend much into the ultra-violet. The heat 
ram are very strong, and if injury to the eye is caused by 
exposure to radiation from the molten glass, a protective 
(jUss should be opaque to the infra-red rays. 

■ These bring present in the radiation from molten glass 
in far greater abundance than the ultra-violet rays, 
the inference is that it is t6 the heat rays rather than 
t6 the ultra-violet rays , that glass workers’ cataract is to 
be ascribed. It is, however, certain that exposure to 
tariess of ultra-violet light also injuriously affects the eye. 

That the ultra-violet rays act on the deeper-seated 
- portions of the eye is shown by the intense fluorescence of 

thecrysUlline lens induced by these rays. . 

, Besides the invisible rays at each end of the spectrum, 
the purely luminous rays, if present in abnormal intensity, 
are found to damage the eye. It therefore would be an 
advantage if in addition the obscuring glass for the 
. spectacles were to be of a neutral or grey tint. 

- ,v Synthetic Preparation of Glasses. 

-* & ggQft became evident that my best* if not only, chance 
: of solving the problem was to make different glasses m 
rjwn; Laboratory, with the addition of known quantities 
of'ptke metallic oxides and earths as colouring or absorbing 
materials. Lapidary appar atus for cutting, grinding, an d 

• In connection with this table the following scale for correlating 
colours with wave-lengths will be Useful : 

Wavelengths 7330 and below » Infra-redn 

*:<s-3Sr' {'SSaSSS-W&toJ 


polishing was also necessary so that the synthetically 
made glasses could be Cut into plates — polished so as to 
be tested photographically in the spectrograph already 
described— and also tested for the percentage of heat rays 
they obstructed. 

Many preliminary experiments were made on the pre- 
paration of a clear and colourless glass or flux to serve as. 
a basis for the colouring with the various metallic oxides. 
Finally, two kinds Of soda glass not containing lead were 
chosen, and Mr. H. Powell, of the Whitefriars Glass 
Works, who had assisted me in the preliminary trials by . 
supplying me with many kinds of glass of different com- ' - 
position and fusibility, made a quantity of these fluxes and 
supplied them in a crushed condition. 

In my earlier laboratory experiments the mixture of 
colouring matter and granulated flux was put into a small . 
“gold pot” of Morgan’s Crucible Co,, and gradually _ 
heated over a “ Meker ” gas burner. It is advisable to , 
have one at least of the colouring constituents m the form 
of nitrate so that its decomposition by heat shall mix and 
stir the constituents. The decomposition of the nitrate 
causes a little frothing *, therefore it is necessary to add the 
mixture gradually to the crucible, to avoid frothing, over. , 
When ail is added and the contents well fritted, the hot 
crucible is, removed to an electric furnace and the tem- 1 
perature slowly raised until the glass is. quite fluid. It is 
stirred at frequent intervals with a stout platinum rod. 
After an hour the stirring is discontinued, and the tem- 
perature kept up for an hour and a-half. The current is 
then cut off, the openings in the furnace plugged' with 
asbestos to prevent draughts, and the whole allowed 
slowly to cool to anneal the glass. . in some cases the 
composition of the glass was such that ihe melting-point . 
had to be raised above 1400° C., and as this temperature 
was beyond the safe limit with the platinum strip furnace, 
a blast-furpace fitted with a “Lennox” electric blower ^ 
was used ; with this arrangement larger quantities of glass 
could be raised with safety to a much higher temperature. . 

There are two conditions I have endeavoured to secure 
of the finished glass- each of great importance. One, the 
most essential, is the absence of all streaks, strigp, and ,■ 
irregularities of density;^ the other, the absence of air 
bubbles. The first is obtained by repeated stirring and 
perfect admixture ;the freedom from air-bubbles is secured 
by leaving the glass in perfect repose while the heat 'is at 
the highest point. On these and other points I have been ‘ 
much aided by reading an early paper by Faraday “ On 
the Manufacture of Glass fpr Optical Purposes,” the , 
Baker ian Lecture read before tbb £pyal Society in 1829 
(Phil. Trans. Roy. $oc. f |83o, p.:iW On asmau scale it ; * 
is almost impossible to avoid slight striae owing to di£ u 
ferences of density paused: by the long continued beat; : ■ 
volatilising some of the soda. Faraday was- much harassed ; 
by this dilemma in the manufacture of his optical glass, 
and tried many experiments to ascertain the cause. To 
get rid of air-bubbles Faraday used spongy platinum in 
powder sprinkled over or added to the bulk of the melted 
glass. This was found to act pretty well, making the 
bubbles rise in the same manner as a piece of bread causes ' 
bubbles to rise when thrown into a glass of effervescing 
liquid. . To get the full benefit from this device, however, - 
the glass must be kept perfectly quiet and at the highest; 
temperature for a longer time than in my case was always . 
practicable. 

When the crucible has cooled slowly for about twelve 
hours it is removed from the furnace, and the solid cone . 
of glass removed by breaking the crucible by a few ju- 
dicious blows with a light hammer. The lump of glass is 
now taken to the lapidary’s table, and slit across the . 
middle and a plate cut from it, which is ground and : ; 
polished to a determined thickness, usually 2 millimetres. 
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- Testing Synthetic Glasses for Opacity to Ultra-violet -* 

' ' - j r ■ * Light. , - . . 

The plates are how tested for the opacity of the glass to 
the rhys Of the ultra-violet end of the spectrum. The j 
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■ spectrograph with complete quarts train, already referred 
to, -was used* By superposing on the radiation from, a 
Nernst lamp the light from a high-tension electric dis- : 
charge between poles of pure metallic uranium it is 
possible to produce a. practically continuous beam ex- 
tending from A 2000 to \ 8000, and the absorption of such 
a beam of radiation, produced by flat plates 2 mm. thick 
of all my experimental glasses, has been thereby recorded. 

To ascertain the amount of heat obstructed by the 
plates of glass I first Used a Melioni’s thermo-pile as 
described in his papers,* but I soon found that modifica- 
tion was needed as the pile responds to the orange and red 
rays as welt as to the infra-red. 

Piateaof dark smoky quartz 2 mm. thick were tested 
.with the thermopile, and it wad found that they trans- 
mitted nearly all the heat whilst cutting off So or 90 per 
cent of the light. Biotite (black mica) exerts a similar 
effect, and is more easily experimented with than smoky 
- quartz. For many years I have used biptite for cutting 
off light and transmitting heat ; I accordingly investi- 
gated the properties of many specimens of blade And dark 
brown mica to find out which would be best for this 
special purpose. 

1 * ' ' •' ' • ’ * f 

" , Selection of Black Mica {Biotite) for Diathermancy . 

: Samples of dark brawn and black mica vary consider- 
ablyin their power of obstructing light arid transmitting 
theMra red rays. By the kindness of friends connected 
with the mining and importation of mica I have been able 
to examine a large number of samples from different parts 
of the world. , 

Some very fine pieces of black biotite were sent by 
Messrs. Attwater and Sons* who tell me they were mined 
by them in the extreme north of Norway from a cleft in a 
mountain at about 2000 feet. This mica is extremely 
regular In the thickness of the flakes which can be split 
? from it, and the colour of thin pieces is uniform. , A~ piece 
0-67 millimetre thick entirely cuts off the luminous rays, 
and even the sun ? s disc is only just seen through a flake 
. 0*06 millimetre thick. 

In addition to specimens from Norway, Messrs. 
Attwater and Sons sent me black biotite from German 
South-East Africa, and somefine pieces of “ black amber ” 

: mica from Africa. The African mica is unifonxi in colour, 

, and easily splits into flakes of great regularity. The 
German mica is difficult to split into Uniformly regular 
flakes, and therefore varies considerably in colour. 

Messrs. F. Wiggins and Sons allowed me to select some 
large sheets of dark brown and black biotite -from their 
stock. The sheets when split are uniform in colour, and 
in thicknesses below about 0*30 mm. are sufficiently trans- 
parent, to allow the eye to detect a Nernst glower. Mica 
differs, however, in transparency, one flake from a sheet 
being opaque at 0*24 ram., while.a flake from another part 
/ ofitbe same sheet is slightly transparent in a thickness of 
0*34 mm. I ajso received good black mica from Mr. 
Henson, who gave as its locality Renfrew, Canada.; 

' Many experiments haye been carried on with all these 
kinds of' brown mica to find a quality which would cut off 
' the rays which at Kew were nailed the 11 scorching rays” 
.(the infra-red rays), and some of the. best results were 
obtained with the Norwegian mica from Messrs. Attwater 
and Sons, and the Black Amber African mica from Messrs. 
/ Wiggins and Sons. 1 " , 

There ’is a certain gradation of transmitted rays 
according to the thickness of the dark brown micas. . All 
of them cut off rays at the blue end of the spectrum, 
and as the thickness increases the portion of the Spectrum 
obstructed rapidly tends towards the red end, until a mica 
Is found which affects the photographic plate in a narrowed. 

. r Jfc * On the Free Transmission of Radiant Heat through Different 

' Solid and Liquid Bodies ” (Ann. de Ckem. ef de Pkys. v vol. liii., p. 1) ; 

■ TavlorV “ Scientific Memoirs" <voL i., p. 1). “New Researches 
’ Relative to the Immediate Transmission or Radiant Heat through 

Different Solid and Liquid Bodies” (Ann. de Ckim , et de Phys., 

' vol. Iv., p. 337) ; Taylor’s ** Scientific Memoirs ” (vol i., p. 39). . 
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band round the line B, the exposure being from ten to 
twenty times as long as would be required for this part of 
the spectrum to impress itself, were no mica to intervene. 
To increase the thickness of the dark mica soon obstructs 
all rays in the red visible to the eye. 

Examined by thethermometric apparatus, a thermopile*, 
and in the radiometer balance— described below— the dark 
micas which allow any trace of visible rays to pass are 
strongly diathermic. As the thickness of mica increases • 
the deflection of the index spot of light gets less and less, 
until there is very little action at all. Judging from* 
analogy it is most probable that as the thickness increases 
the heat rays are cut off in regular gradation from the line- 
B in the red to the longest rays of heat which will. affect 
the radiometer balance. 

This is only a hypothesis and does not take into account 
the possibility of their being dark bands m the infra-red 
portion of the heat spectrum. Still the hypothesis as a 
working tool has been of considerable use, and has helped 
me to select dark mica obscuring media - giving good and 
concordant results. 

Were I to take at random a piece of black mica which 
would cut off all the rays visible to the eye, and not allow 
any red and ultra* red rays to pass that would affect the 
pan-chromatic plate, I should have no certainty that the 
piece of mica would not cut off acme of the heat rays 
which the glass transmitted. If, on the other hand, X 
select a piece that allows the red rays near the lines B and 
C to .pass (as shown on the photo-spectrograph), some of 
the action, on the radiometer balance would be due to the 
luminous red rays, and it is not advisable to entirely cut 
these off as the residual colour thereby might be affected. 
The plan ultimately adopted was gradually to increase the 
thickness of the mica until the photo-spectrograph Bhowed 
that the visible red had just ceased to affect the plate. 
After experimenting on some hundred kinds and thick* 
nesses of brown and black mica I succeeded in getting a 
piece which appeared to satisfy all requirements ; the 
examination of the different kinds of glass made in my 
laboratory during the last four years has been carried on 
by help of this specimen. 

tTo be continued). 


FACTORS INVOLVED IN OPENING UP THE 
FIELD OF UNUSED ELEMENTS. 

By CHAS. BASKERVILLE, Pfa.D,, F.C.S. 

Professor of Chemistry and Director of the Laboratory, College of the 
City of New York. 

In Attempting to classify the accepted elements so that 
one group, or pseudo-group, contains those elements 
designated “unused” or “little used,” one Is confronted 
with many difficulties- The prime difficulties involve the 
purpose of the classification and the extent of the, use. 
What concerns us this evening is admittedly of technical 
significance, and must involve economic considerations, 
yet may hot be devoid of abstract scientific interest. 

Are we to confine our discussion to the elements or their ' 
compounds, or are we to include both ? I give herewith 
a table of “unused” or “little used” elements,. whose, 
compounds are used more or less. The periodic classifica- 
tion is followed for convenience. This and two other- 
tables which are given later are confessedly imperfect and 
based upon capricious opinion, but perhaps may serve our 
purpose. \ 

Elemenfs Little Used or not Used, but whose Compounds 
• ‘ are used More or Less* ** " 

o. i, a, - 3. 4. 5. ' 6, '7. " “ 8,” * Unclas. 

Li Mg B S As F 'Co 

K Ca Zt * Br ' 

' Ba * Ce - I Vi 

- Ra Tit - , . . . . . 
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Over one-third of the accepted chemical elements have • 
no serious commercial uses at present as elements or | 
compounds. These are given in the following table : — | 


Elements or Compounds Unused or Little Used. 


0. . 

1. 

2 . 

3 * 4 - 

5. 

6. 7 * 

& 

Unclas. 

He 

Rb 

Be 

Sc Ge 

Cb 

Se 

Ru 

Pr 

Ne 

Cs 

Sr 

Y 

Yb 

Te 

Rh 

Nd 

A 

r 


La 



Os 

Sm 

Kr 



Ga 




Eu 

Xe 



In- 




Gd 

Nt 

„ v , , 

u 

Er 




Dy 




Ti 


. " , 


Tra 








Lu 


’ ” .J 


01 




Tb 


' / About brie-half of these have been discovered within 
ihe tast thirty years* Those so recently made known are 
usually classified under the two groups of “ rare gases rt 
, and “care earths.” Of the latter it may be well to point 
out that the group is further conveniently subdivided under 
tie heading 9f 4 ‘ race earths ” as follows ” 

1 ; - Rare Earths. ; 

V- \ Ce groop, , : Tb group, Yt group. 

■* Element. Atomic wt Element. Atomic wt. Element, Atomic wt 
Sc 44*i -Eu 153*0 Dy 162*5 

Yt 8g*o Gd 157*3 Ho ? 

, La 139*0 Tb 159*2 Er 167*4 

V Ce 140^25 Tb 168*5 

Pr 140*6 Yb 172*0 

Nd , 144*3 Lu I 74 * 0 

* Sm t 5 P *4 

U Your attention is directed to the melting-points and 
Specific gravities of four of them. 

Melting-points. 

Ce m 623° C. 

La “SiS’C. 

Nd - 640° C. 

Pi ««= 94O 0 C. 

, Al * 66o° C.) Give a rough standard 
Ag «* 960° C. f of comparison. 

Specific Gravities . 

La - 6*15 
Pr * 6-48 
Nd - 6 96 
Ce «* 7*04 

Cerium haB about the same density as Sn (7*3), bat all 
of them readily oxidise on exposure to air. Cerium is 
between lead and tin hr its physical appearance, and harder 
than tin, while lanthanum acts much like metallic calcium, 
its oxide combining readily with water, to form the hy- 
droxide, being even air-slaked (combining with carbon 
dioxide) as does lime, I exhibit here small samples of 
these metals prepared in my laboratory. In passing I 
may state that the price, of metallic cerium in Germany 
within a few years has fallen from 250 to 20 marks per kilo. 

The word “rare ” as applied above— as is the case with 
so many words of qualification — has changed its meaning 
in the light of very recent investigations, although the 
“rare gases ” are found in the atmosphere in the following 


proportions: — 

Noble Gases, 

Name. Atomic weight. 1 part by volume in air . 

Helium 4*o 2,450 vols. 

Neon 20*0 808 „ 

Argon 39*9 105 „ 

Krypton .. .. 8i*8 746,000 „ 

Xenon .. .. .. 128*0 4,846,000 „ 


Some of the elements mentioned above are by no means 
so uncommon now, and may be had in commercial quan- 
tities. X give herewith a tabic containing these and some 


Field oj Unused Elements . { ’ ’ 

other elements, many of which have been known for a 
long time, not now used extensively, but inviting appli- 
cation ; — 


Elements Now Available , or Easily Rendered Available tin 
Commercial Quantities but Little Used. 


0. 1. 2, 

3. 

4. 

5 - 

6 . 

7. 

8 '. Unclas. 

A K Ca 

B 

Si 

As 

se 

Br 

Co 

Sr 

Y 

Zt 

Cb 

Te 

I 

Td 

Ba 

La 

Ce 

Ta 




Cd 


Th 





Now that we have 

seen 

the 

field. 

let us 

see what are 


some of the factors involved in bringing it under cultiva? 
tion. I know how bard the work is., I have been a field 
band, for as my old friend President Mclver once said, , 
“ I’ve ploughed new ground with a blind mule.” 

In some cases we lay the lack of use of the elements 
at once to the scarcity of known occurrences* Haber has 
shown that osmium is the best catalyser for making am- 
monia from its elements, but von Welsbach, who devised 
the osmium filament lamp, has calculated that there are 
only a few hundred pounds of osmium available in the 
periphery of our globe. When, however, we remember 
that carbon is but 0*21 per cent, while silicon is 25*3 per 
cent of the crust of our earth for a depth of ten miles, in- 
cluding the waters on the earth and its surrounding atmo- 
sphere, according to Clarke's calculations, we know that 
our present utilisation of the elements commercially bears 
but little relation to their total quantity. With some 
striking exceptions, man has found more or less ample 
sources of the elements or their compounds when it has 
been shown that our chilisation required them. I need 
but mention tungsten, thorium, vanadium, and radium in 
illustration. It is not the small percentage in which these 
elements occur, for palladium exists in nickeliferous 
pyrrhotites in quantities too small to be detected by even 
refined chemical analysis, but it accumulates in the slimes 
of nickel refineries, and is thus obtained in some quantity. 
The price fixed by possession is the deterrent in ihe 
development of the use of palladium, a fact of no individual 
immorality, perhaps even praiseworthy, but contrary to 
the law of economics. Some ten years ago one large cor- 
poration possessing a store of palladium was approached 
by some technologists, supported by good repute, with the 
idea of working but uses.for that by-product. The owners 
said they were not interested in spending a thousand dollars 
on. the investigarion—tbey did hot' mind spending the , 
money, but tbey would not be a party to lowering the- 
price of the material in their possession, the inevitable 
result of extending its use. This principle is well illus^ 
trated in the history of metallic aluminium and thorium 
oxide, whose maiket quotations have fallen to one one- 
hundredth and two one-hundredths respectively what they 
were one generation ago. 

On account of its great resistance to atmospheric oxida- 
tion and moisture ana to the effect of sulphuretted gases, 
palladium has been employed for the inner mechanism of. 
chronometers and watches, for the construction of fine 
balance beams, for the divided scales of delicate apparatus, 
for surgical instruments. It has been used for coating 
silver goods, and for electroplating searchlight mitrors, for 
soldering platinum , and in dental preparations. Palladinised 
asbestos, palladium sponge, and palladium black are most - 
efficient catalytic substances for reducing purposes. This 
well-known fact may be flashed from the housetops without 
any fear of coagulating the clouds of litigation hovering j 
over the oil-hardening situation in this country, as the 1 
parties referred to still own the palladium. J ; 

Some of these “unused” elements will be used, if the. 
prices are made more reasonable. A very important factor 
in reducing the market prices of these substances is an 
improvement in methods of extraction. This I may illusr > 
trate from the group of rare earths, not that I mean to lead / 
you into that maze, but because it shows how modern ; 
topis have served the purpose and gives Suggestions for/ 
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needed extension with other elements in that class of 
** meia- elements,” as Crookes termed them. 

Monazite sand is essentially a phosphate of the rare 
earths containing variable amounts of thorium, usually 
4 — 6 per cent. The problem of obtaining thorium com- 
pounds from that source— 315,000,000 Welsbach. mantles 
was the world’s output in 1913 — depends upon (i) solution, 
usually by baking, with concentrated sulphuric acid and 
leaching. Verylne grinding of the sand was essential, 
(a) The rare earths and thorium are then thrown out as 
oxalates to remove the last trace of phosphoric acid. (3) 
The mixed oxalates were brought into solution with the 
destruction of the oxalic acid, and the thorinm precipitated 
or the. oxalates were treated with ammonium oxalate, 
whereby the nonahydrated thorium tetra-ammomum 
oxalate went into solution. This thorium salt was sub&e 
quently converted into nitrate. Withal the price of 
thorium salts steadily declined until it seemed to reach a 
limit. 

Mnthmann and Weiss conceived the plan of distilling off 
the phosphorus and converting the metallic elements 
present Into carbides. The resultant mass is hard, and is 
very expensive to grind in order subsequently to dissolve 
it. The writer later produced calcium carbide within the 
mixture of other carbides, using the unground monazite 
sand. This mass when thrown into water; crumbles at 
hrice tea powder from which the suspended milk of lime 
is readily washed. The residual mass of carbides goes 
into solution in commercial hydrochloric acid from which 
the thorium may be precipitated at once in a form readily 
soluble in nitric acid. The cerium maybe thrown out of 
the solution from the thorium precipitates, and tons of 
oxalic acid are now, destroyed or locked up in the by- 
product of rare earths which are accumulating' awaiting 
the development of uses. 

Mnthmann and Weiss and Hirsch in this country have 
applied the Hall process for the isolation of metallic cerfnm, 
whose use is now practically limited to pyrophoric alloys. 

Very recently it has been proven to be distinctly profit- 
able, according to separate patents of Soddy and Hahn, 
to separate meso-tborium compounds in the process of 
extracting and purifying the thoria. Meso-thorium rivals 
radium in some of its applications in radio-Surgery. 

The threie instances cited above are given for another 
reason. The ideas were worked out by three college pro- 
fessors. Labourers must be provided for clearing the 
field, whether the toil be that of working out new processes 
to so reduce the cost of a material as to admit of its appli- 
cation or to develope uses not known for by-products now 
quoted at fictitious prices, but which do not appear at 
such supposititious values in the annual financial statement. 

Undoubtedly the best way to work out problems of the 
utilisation of" undeveloped elements” is to attack them in 
such welt-equipped and Splendidly manned research labora- 
tories as are maintained by the General Electric Co., the 
General Chemical Co., the Eastman Kodak Co., and 
others, , but their . up-keep involves large expenditures. 
Many college and university professors would welcome a 
subsidy for work of this charaqter, which should be scientific, 
dignified, and help keep the wolf from the door. I com- 
mend for your amusing perusal “The Confessions of a 
College Professor’s Wife” In a recent number of the 
Saturday Evening Post. 1 do not mean that the college 
professor is prepared to or should go into the factory, but 
be can work at an idea which should later be developed, 
if it has merit, oh a commercial scale by the technical 
chemist or chemical engineer. Elaboration of this pro- 
position, which is not novel with the speaker, is not neces- 
sary here. Suffice it to say that one so selected would 
bring to the problem a degree of, ignorance that might be 
stimulating and a freedom from tradition which would 
admit of a display of imagination necessary to utilise 
material which is commercially abundant and inviting 
. investigation. 

H. 8. Baker has said somewhere w Nothing nan be of 
more value to science than the exhaustive study of one 


particular action.” Weiss and Neumann have found that 
compressed zirconium is a conductor, whereas previous 
statements have been that it was non-conducting. There 
is need of reviewing many such statements that ate handed 
down in the literature. Aluminium is sonorous according 
to so many text-books. I have a sample of very pure 
aluminium, a part of which was used by the late Prof. 
Mallet in the determination of its atomic weight, and, as 
be assured me, it is not sonorous. If aluminium is sonorous 
it is not pure. Although J have been informed that this 
statement is not true, if the aluminium has been 
rolled. 

Stewart, in his charming book on u Recent Advances In 
Physical and Inorganic Chemistry,” in referring to 1887 
and the following years of feverish activity in physico- 
chemical research, led by Arrhenius, van *t Hoff, and the 
elder Ostwald, says ” To some extent this wave appears 
to have spent its force. At the present day physical che- 
mistry, except in the bands of a few exceptional researchers, 
has degenerated into a means of attacking the problems of 
pure chemistry instead of opening up new. fields : and con- 
sequently there Is a certain tendency to decry the subject 
as a mere means to an end, and not a living branch of 
science. This is perhaps an exaggerated view;' but it 
cannot bo denied that physical chemists of the present day 
are not animated by the high. hopes which seem to have 
inspired Ostwald and ethers in, the earlier days of the 
subject.” Bancroft acknowledges that there is some'tnjth 
in this criticism, but asserts - M The difficulty is -that most 
people are still struggling under the limitations imposed 
deliberately and consciously by Ostwald. Once these are 
broken through, nobody wilt have any cause to complain 
of the wave having spent its force.” Stewart further says 
“ It is an extremely fortunate coincidence that as the first 
movement declined, a second and perhaps more powerful 
one had succeeded it. This second movement rose with 
even greater rapidity than pure physical chemistry, and 
yet at the present day we appear to have touched only 
the hinge of the subject of radio-activity ; so that we may 
look forward to a long career of fruitful investigation still 
before us in this department of chemistry. 

The problems of sub atomic or electronic , universe have 
presented themselves, and at once we begin applying these 
new ideas to utilitarian purposes. The cryogenic labora- 
tories have accumulated fractions from tons of liquefied 
air. Collie found that neon thus had incidentally luminesces 
under the influence of the ^Hertzian waves. A tube of 
neon serves as a detector of the nodes and loops, glowing 
brilliantly under the influence of the latter as if It were 
excited by an induction coil. Tubes of neon, prepared by 
Claude in Paris, electrically excited, offer a most pleasing 
and perhaps later on may supply an economical form of 
artificial light approaching sunlight. ... 

Quantities of argon are now available from liquefied, air. 
There are indications that, on account of its. inertness, we 
may shortly see tungsten incandescent- lamps, as Whitney ' 
puts it, with M the vacuum jar full of argon ” instead of 
nitrogen. Troost and Oovrard have stated that they have 
succeeded in causing argon .to combine with magnesium 
vapour. Neither Rayleigh, Ramsay, nor , Moissan were 
able to secure any evidence of the formation of compounds 
of argon, however. Many reactions unobserved on the 
laboratory scale are found to occur when dealing with 
large quantities of substances through long periods of 
time. If this were not true we should have even greater 
difficulty in accounting for the occurrence of such inert 
gases as helium in malacome, clevite, and thorianite.. If 
it is thus barely possible that in time we shall find com* 
ounds of argon produced in the large scale operations of 
urning the nitrogen of the air, as. carried on so, success- 
fully in Norway at present, A use of compounds of argon 
may then be found. 1 ' 

The development of radio-activity has projectedus into 
an undreamed of realm pf thought and new interests. 
The phenomena of radiology ate closely allied to those of 
radio-activity. The use ofc Soutgen rays in medicine has 
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been attendant with not a few difficulties. Among them 
the so-called “hardness” and “softness” of the rays. 
The former are the penetrating and affect tissues, some- 
times favourably and sometimes unfavourably, far below 
the surface. The “soft” rays affect the epidermis. In 
the use of “hard” X-rays tubes for deep treatment it is 
necessary to screen the skin with various thicknesses of 
aluminium or lead, &c. For treatment of skin affections 
only, there have been no satisfactory means for screening 
hut the penetrating rays, consequently the problem has 
been the' production of “ soft ” rays with a minimum of j 
“bard” rays. X-ray tube glass is usually a potash or 
soda-lime silicate.; Lindemann found that by substituting 
lithium for potaesium the rays were “ softer.” He then 
- substituted beryllium for calcium, and finally boron for 
VUthiura-beryilium-boron glass shows over 30 per 
cent reduction in the empirical molecular weight. Windows 
' of this glass let into X-ray tubes give the “soft” rays 
desired". I, am pleased to exhibit, through the courtesy of 
Waite and Bartlett, one of these tubes wherein three 
« unused ” elements were utilised. It would be interesting 
ibdsee the effect with a potassium-ban um-zirconium glass. 
We know the effect of substituting tungsten lor the 
platinum target within these tubes. 

In connection with the above I show you samples of 
'titan-quartz and zirCon-quartz glass,, for which original 
properties are claimed. "'Analyses of such quartz pub- 
lished in the Ckemiker ZeituHg show from 005— 0*15 pet 
cent Of zirconium, and o/o— 0*11 per cent of titanium 
oxide, so they are what they are not. 

Application of the newer electronic conceptions of 
valence, especially when associated with residual affinity, 
with the development of methods for changing valence 
_ according to our wishes, will unquestionably cause many 
; of these unused elements and many of those now most 
Used to assume new properties. I call your attention to 
one qualitative illustration. Pure lead does not plate on 
iron. When molten lead is caused to ffow to and fro as a 
conductor of a low voltage high amperage alternating cur- 
rent for variable periods of time, usually several hours, it 
then plates iron as may be seen from the sample so plated 
this week. The lead is pitted and the sample not perfect, 
but it points a way, which may serve as a hint in seeking 
usaa for such elements as cadmium,, selenium, and tel- 
lurium. 

An indifferent and unsatisfying classification of the 
“unused” elements has been attempted. Over one- third 
of the accepted chemical elements are little used . “ Rare ” 
elements have been shown to be not so rare. Furthermore, 
rarity bears little direct relationship to utility. Desire to 
eat the cake and keep it at the same time are important 
factors in making use of some of the elements. Illustra- 
tions of the development of methods for reducing the cost 
of production have been cited. Means for stimulating 
work m utilising elements how available have been sug- 
gested. These workers at least could correct much of the 
misinformation how transmitted by the norma! channels 
„ from one generation to another. Directions in which real 
modern physical chemistry has made it possible to use 
some of these elements and opened up further possibilities 
have been mentioned. The limited time and assumed 
patience of our members have forced a degree of unavoid- 
able superficiality. 



The Seventh Congress Of the International 
Association for Testing Materials will be held under 
the Patronage of H.M. the Czar of Russia, in St. Peters- 
burg, from . August 12—17, x 9*5* ^our days will be 
devoted to the discussion or the most important problems 
on testing materials. After the Congress extensive ex- 
cursions in the interior of Russia, have been, arranged. 
The Offices of the British Section , of the Association are 
at the Iron and Steel Institute, 28, Victoria Street, 
London, S.W, 


T . — The Clean-up qf Oxygen in a Tungsten Lamp. 

By IRVING LANGMUIR, 

{Concluded from p. 257). 

Summary* 

1. In order to obtain a vacuum so free from water-vapour 
that a heated tungsten filament will not produce appreci- 
able quantities of hydrogen by the decomposition of the 
water-vapour, it is necessary during exhaustion to heat, 
the bulb to 360° for about an hour, and to employ either 
phosphorus pentoxide or liquid air as a drying agent. 

2. By this heating about 300° cu. mm. of water-vapour, 

20 cu. mm. of carbon dioxide, and 4 cu. mm. of nitrogen 
are evolved from a 40 watt lamp bulb which could not be 
removed from the bulb at rppm temperature by ordinary • 1 

1 means. 

3. A tungsten wire heated in oxygen at low, pressures 
begins to oxidise at about 8oo° K, the oxide forming a * 
brown or blue coating on the metal. By heating to about s 
1200 0 the oxide volatilises without dissociation and leaves 
the wire clean and bright. 

4. Above 1200 0 oxygen at pressures below 0*02 mm. 
acts on a tungsten wire at a rate which is strictly pro- 
portional to the pressure of oxygen and is propor- 
tional to the surface of tungsten exposed. The rate 
increases as rapidly with the temperature as do the rates of 
most chemical reactions at similarly high temperatures. t 
No fatigue effect can be observed, and the past history of 
the wire does not influence the results. There Is much 
evidence that no film of oxide remains on the metal, but 
that the oxide distils off to the bulb as fast as formed# 

5. The composition of the oxide produced is WO3. 

6. The velocity of the reaction is not affected by varying 
the temperature of the bulb. 

_ 7. The conditions under which this reaction was studied 
differ in several important respects from those that prevail 
with reactions at ordinary pressures. Because of the fact 
that the normal free path of the molecules of the gas Is of 
the same order of magnitude as the dimensions of the bulb r 
the following unusual conditions prevail : — 

(a) A molecule of oxygen can strike the filament only 
once before returning to the surface of the bulb. 

( b ) The velocity of the oxygen molecules is not affected 

by the temperature to which the filament may be heated. 
Hence we may say that the metal is made to react with a 
gas at a totally different temperature from itseif—a thing 
impossible at atmospberic pressure. \ 

(c) The product of the reaction, .WO3, in diffusing away \ 
cannot influence the rate at which the oxygen comes in 
contact with the metal, as would be the case at higher 
pressures. ~ 

These facts make it much easier to study the mechanism 
of the reaction/ 

8. The rate at which the oxygen molecules come into 
contact with the surface of the filament was calculated. 
This rate gives die maximum possible rate of the chemical 
reaction.. The ratio of the actually observed rate to this 
maximum rate is called e. The values of s at different 
temperatures are given in Table IV. They range from 
o*ooii at 1270° K to 0*15 at 2770° K. 

9. Applying the principles of the kinetic theory to an 
analysis of the experimental data, we are led to the fol- 
lowing conception of the mechanism of the reaction : — 

The oxygen molecules that strike the filament do not. 
react directly with tungsten atoms, but as a first step become 
negatively charged by taking up an electron from the 
metal. On the average about 30 electrons in the metal 
collide with the oxygen molecule during the time that it is 
in contact with the metal. Only those electrons which . 

* Paper read before the New York Section of the American Chemical 
Society. . From the Journal of the American Qhemical Society ^ xxxv., , 
$10* *; 
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« The Emission of Electricity from various Substances at 
High Temperatures” By G. W. C. Kaye and W. F. 
Higgins. 

Experiments have been conducted at temperatures from 
2000° to 2500° C. within a carbon-tube furnace at atmos- 
pheric pressure* Under these conditions the electrical 
emissions, in the absence of any applied potential, have 
been measured for a number of substances (including the 
alkaline earths and the metals tin, aluminium, iron, and 
copper) on their introduction into the furnace. During 
their rapid volatilisation the substances gave out large 
amounts of electricity which, with one exception, were 
negative in sign* For example, barium oxide and alumina 
generated negative currents of the order of 4 amperes per 
sq, cm., boiling tin about 2 amperes per sq. cm., and 
boiling iron about 1 ampere per sq. cm. Boiling brass, on 
tbfe contrary, produced a positive current of about 0*5 
ampere per sq. cm. The results have interest in connec- 
tion with the problems of solar magnetism. Incidentally, 
striking absorption-colourations of the emitted light from 
riie furnace were observed when the alkaline earths were 
introduced, the colour in the case of strontia was a 
brilliant green, ami with baryta a salmon-pink . 


CHEMICAL SOCIETY. 

Ordinary Meeting, May 7, 1914. 

Prof. W. H. Perrin, LL.D„ F.R.S., Prerident, 
in the Chair. 

" / , - {Concluded from p. 233). 

129. “ The Alloys of Aluminium and Silicon.” By 

Charles. Edward Roberts. 

A re-investigation of the thermal diagram of the 
alnmimum-silicon alloys in order to determine the possi- 
bility of the existence of either a compound of the two 
elements dissociating at high temperatures on an allotropic 
form of silicon stable above 1200°, resulted in a complete 
confirmation of the results arrived at by Fraenkel (Zeit. 
Anorg, Cheuu, igoS, lviii., 154), that the alloys form a 
simple eutectiferous series, the eutectic melting at 578°. 

130. u The Constitution of Camphene . Part II. Experi- 
ments on the Synthesis of Several Degradation Products of 
Camphene” By Walter Norman Haworth and Albert 
Theodore King. 

An account was given of the condensation of ethyl 
oxalate with ethyl as-dimethylsuccinate in the presence of 
potassium or sodium ethoxide, and of the synthesis of the 
lactonic acid (IV.) through the following stages : — 

CHg’COCl CHa'COCHfCOaEt)* 

CMe 2 -G 0 2 Et CHcs'CO^Et 

; I. - , * . \ II. . ■. 

CH 2 -C{ 0 H){C 0 2 Et)’CH(C 0 2 Et) 2 
* CMea*C0 2 Et 

III. 

CHa-CCCOaHJfCHa-COaHJ^Q 

d&lez CO/ 

IV. 

Attention was directed to the fact that a complete syn- 
thesis of camphene has now been realised by the combined 
experiments of several independent workers. Camphenic 
acid and camphenilone having now been synthesised (Ber. f 
1914, xlvii., 871, 934), this, considered along with the 
earlier work of Moycho and Zienkowski (Ber., 3:905, 
xxxviii., 2461 ; Annalen , 1905, cccxl., 58) on the prepara- 
tion pf camphene from camphenilone, establishes finally 
the constitution of. this terpene as represented by Wagner's 
fpfmqla* ■ * ‘\. x J , 


I3r. “Action of Nitrous Acid on Dimetkylpiperazine” 
By Prafulla Chandra Ray. 

In continuation of previous investigations on the amine 
nitrites, ‘attempts have been made to isolate an amine 
dinitrite. When ethylencdiamine hydrochloride or hydro- 
bromide was treated with silver nitrite, it was noticed that 
even during the initial stages of reaction slight decomposi- 
tion often set in, with evolution of nitrogen and formation 
of glycol and ethylene oxide. The aqueous filtrate, on 
evaporation in a vacuum, gave a non -crystalline residue, 
which did not dissolve to a clear solution, and on evaluation 
by the Crum-Frankland and “ urea” methods respectively, 
gave, as a rule, an appreciable excess of gas by the former, 
proving the conversion of a certain proportion of nitrite, 
into nitrate. In two preparations, however, the nitrogen, 
as estimated by both the processes, agreed well : — 

1. 0-0214 gave 2-i cc. N 2 (“ nitritic*?) at 24 0 and 760 

mm. N » it o. 

2. 0 025 gave 2*6 cc. N 2 (“ nitritic ”) at 25 0 and 760 mm. 

N - 11-34. 

The result approximates to a mononitrite, 
C 2 H 4 (N H 2 ) 3 , HN 0 2 , which requires N{ “ nitritic ”) » 13*08 
per cent. That the percentage of nitrogen actually found 
is lower is easily accounted for by the fact that there is 
always a slight insoluble residue. 

It has already been shown (Proc,, igi2, xxviii., 258) 
that whilst benzylethylammonium nitrite can be isolated 
in a crystalline form, the corresponding methyl compound 
decomposes even in aqueous solution, mainly into the 
nitroso-derivative, and that after some time equilibrium 
sets in, thus : — 

C 7 H 7 -NHMe,HN 0 2 ^ CyH/NMe-NO f H* 0 . 

It has now been found that by using an alcoholic solution 
of the amine hydrochloride, this reverse change is com- 
pletely arrested. The alcoholic solution, when evaporated 
in a vacuum over sulphuric acid, yields a crystalline mass, 
which is bensylmethylammonium nitrite ; — 

0 0294 gave 2*46 cc. N 2 (“ nitritic ”) at 33 0 and 760 mm. 

N ■* 8-94. 

C8HnN,HNC>2 requires N « 8*33 per cent. 

An alcoholic solution of piperazinium chloride, when 
similarly treated, gave a salt approximating to a dinitrite. 
It was thought that dimethylpiperazine might yield better 
results, and this expectation has been realised. The base 
chosen was a-2: 5-dimethylpiperazine, which Pope and 
Read’s recent investigations ^rove to have the trans- con- 
figuration (Trans., 1912* ci. t 2325 ; 1914; cv., 219J. , , 

The aqueous soiutionof, the hydrochloride* on treatment 
with silver nitrite and evaporation of the filtrate in A 
vacuum, gave a crystalline salt, which was found to be : 
nitrosodimethylpiperaxinium nitrite , — 

N °- N <CH a M CHMe> NH ’ HN0 - ■ 

0*0286 gave 7*3 cc. NO at 26° and 760 mm. by, the Crum- 
Frankland method, whereas the “ urea ” test liberated only 
half the amountof nitrogen (compare Trans., 19x3, ciii., 2), 
whence N » 14-66. 

C 6 Hi 3 0 N 3 ,HN 0 2 requires N ** 14-74 per cent. 

It should be mentioned that the aqueous solution of 
piperazinium chloride, by treatment as above, gave di- 
nitrosopiperazine in the first two or three crops. The 
introduction of the two methyl groups in the ring had the 
desired effect of diminishing the tendency towards the 
formation of the nitroso-derivative. 

_ Dimethylpiperazmium chloride in alcoholic solution was 
next treated with finely powdered silver nitrite. Although, 
both the reacting substances are very sparingly soluble in 
alcohol , the increased solubility of silver nitrite in. the 
presence of an amjne nitrite (due, no doubt, to the forma- 
tion of a double salt) facilitates the double decomposition. 
The atcoholic filtrate was evaporated in a vacuum, and 
the crystalline salt which was thus obtained was found to 
he a dinitrite, as both by the Crum-Frankland and the 
u qrea * process it yielded the same amount of nitrogen 
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0*023 gave 2*7 cc. N 2 ( u nitritic ) at 30° and 760 mm. 
N * 13*33. 

0*0764 (by combustion) gave z8*o cc. N 2 at 26° and 
760 mm. N~ .26*41. 

C6Hi4N2,2HN0 2 requires N{“ nitritic ”)« 13*46, and 
N (total) «« 26*92 per cent. 

Conductivity measurements also bear out that the one 
is the nitrite of a nitroso-derivative and the other s dinitrite 
(compare Trans., 1912, ci., 1555)* 

N i trosodimethylpiperazinium Nitrite. 

V .. 252*1 504*2 1008*4 2016*8 

ft .. 93*5 1027 II 4*3 1207 

In this case there are only two univalent ions. 

Dimethylpiperazinium Dinitrite. 

V .. .. 200*3 400*6 801*4 1602*4 

ft .. .. 210*3 225*4 237*2 241*1 


Evidently there are three ions in solution, 
surements were conducted at 25°. 


The mea 


132. « Partially Methylated j Glucoses . Part III. Mono- 
methyl Glucose." By japes’ Cqlquhoun Irvine and 
Thomas Percival Hogg. • , 

/■ 'Monomethyl , glucose has been prepared tom glucose- 
diacetone oh a sufficiently large scale to permit of the u- 
and 3- modifications being isolated in pure stereochemical 
forms. As the interconversion a 3 proceeds extremely 
slowly in pure methyl alcohol, it has been possible to 
determine the initial specific rotation of each form of the 
sugar with a high degree of accuracy. The mutarotatory 
changes observed were : — 

e-Form (m.p. 160*5—161°). 3-Form (m.p. r33'5*— *35°)* 
Initial [<t] D -fr 107:6° -> 68*5°, 68*3° +24*4° initial [a] D . 

The difference of the molecular rotations of the a - and 
j3-forms thus equals 16141, and as the corresponding value 
for glucose is 16200, the result agrees with Hudson’s rule 
(yourn. Am . Chem. Soc. t 1909, xxxi„ 66) witbm the limits 
of experimental error. 

^ It has been found that monomethyl glucose yields few 
characteristic derivatives, and its methylglucosides, in view 
of the spatial distribution of the hydroxyl groups, fail to 
enter into condensation with either acetone or benzalde- 


134. “ Studies in the Diphenyl Series. Part VII. Iso- 
meric o- and m-Dini iro-o-tolidenes . ” By John Cannell 
Cain and Frances Mary Gore Micklethwait. -*cV 

In addition to the o-dinitrotolidine (m. p. 270°) described 
by Gerber, the authors have obtained, by the nitration of 
diacetyltolidine, a new isomeric o-dinitrotolidine (m. p. 
202 — 203°). 

By the nitration of tolidine sulphate or diphthalyltolidine 
there are formed in addition to Gerber’s w-dinitrotolidine 
(m. p. 217°; obtained by him from tolidine sulphate), 
three new m-dinitrotolidines, melting at 205—206°, 263°, 
and 284° respectively. 

These four bases are represented by the plane formulae 



and the possibility of the separate existence of A and B 
and of C and D, as well as of the two isomeric o-dimtro- 
tolidlnes, is readily explained by means of Kaufler’s stereo- 
chemical formula for diphenyl. 

135. u Thio-deri’vatives of ft-Naphihy lamine" By 
William Reeve and Samuel Smiles. 


hyde. A well defined monomethyl glucoseanilide was, 
however, isolated (m. p. 154—155°). This compound 
shows suspended mutarotation in a remarkable degree, 
and the optical change [cc]d —108*5° —> - 50‘3° was only 
promoted by traces of acids, and not by alkalis. 

The constitution previously assigned to monomethyl 
glucose has been confirmed, as, on oxidation with nitric 
acid, the sugar reconverted into monomethyl gluconolac tone , 
thus indicating that the' methoxyl group is attached to a 
terminal 'carbon atom. The sugar is not fermented by 
.living yeast, or by yeast extract, and is unaffected by most 
bacteria whxch attack glucose. The action of B. Clocae 
(Jordan), however, resulted in the formation of both acid 
and gas, but the reaction proceeded much mpre slowly 
than in the case of glucose. 

133. “ Studies in the Diphenyl Series , Part VI. The 
Configuration of Diphenyl and its Derivatives.” By John 
Cannell Cain and Frances Mary Gore Micklethwait. 
: It has been found that benzidine and tolidine condense 
with reagents for ortho-diamines, such as . benzil and 
glyoxal, to form compounds of the type— 

’ V C6H 4 -N:CR 

c 6 h 4 -n:<I;r 

(where R - H or CeHs). 

This reaction appears to prove that Kaufier’s stereo- 
chemical configuration of members of the- diphenyl series 
is correct, 


The substances here described were obtained in some 
experiments which had been undertaken with the object of 
synthesising a3-naphthathiophen. The results are now 
published, since the scheme has been abandoned on 
account of the extremely poor yields of the essential 
products. 

Dinietky l-fi-naphthy lamine sulphide , — • 

NMea-CioHfi-S-CioHg'NMea, , 
was obtained by treating three molecular proportions of 
dimethyl- 3-naphthaline dissolved in light petroleum with 
one molecular proportion of sulphur chloride. The in- 
soluble hydrochloride of dimethyl-jS-naphthylamine sepa- 
rated, and when this had been removed the required 
substance was isolated by spontaneous evaporation of the 
solution. After recrystallisation from hot alcohol it was 
obtained in very pale yellow needles, which melted at 
145°;- 

Pound, S — 8*4. N » 7*2. 

C^H^NaS requires S « 8*6 ; N m 7*5 per cent, 

Di-p-naphthy lamine sulphide, NH a *CioH6*J3*CioH$*NH a . 
was obtained by treating 8-rtaphthyIamine in nitrobenzene 
solution at 160° with sulphur in the presence of lead oxide. 
The solvent was removed in a current of steam, and the 
residue was dissolved in acetic acid. Water was then 
added to this solution, and the amorphous precipitate 
which separated was collected and dissolved in ether. By 
spontaneous evaporation of the solvent the sulphide was 
deposited in an impure condition, It separated from solu* 
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tion in hot alcohol in colourless needles, which melted at 
1,66° : — 

' Found, S - io-o and g»8. N * 8-6 and 87. 

C20HX6N2S requires S » 10*1 ; N « 8*86 per cent, 
When dissolved in hot aqueous mineral acids, the sub- 
stance was readily oxidised by atmospheric oxygen, an 
insoluble blue material being formed . 

The yield of the sulphide obtained by this method varies 
considerably, not only according to the quantity of the 
reagents taken, but also according to other conditions, 
which have not yet been determined. In the majority of 
experiments the yield was extremely poor, and in these 
cases it is difficult to separate the, substance from the 
polysulphides which are always formed. These compou nds 
—the di- and tri-sulphides— have not been closely examined. 

136. “ The Interaction of N aphthctsulphoniutn-quinon e 
and Substances containing the Thiol Group J* By Bro- 
jendranath Ghosh and Samuel Smiles. 1 _ ’ * - 
A description was given of the reaction of certain thiol 
.. derivatives with /Snaphtbaquinone and £- naphthas ul- 
phomum-qumone. From the last-named quinone, thiol 
and tbioglycollyl derivatives of dinaphthathioxin were ob- 
tained. The action of alkali with these substances and 
with hydroxydinaphthathioxin was examined in order to 
determine whether isomeric change could be induced, as 
in the case of the imsulphide of 8-naphthol. The results 
were negative. 

137* “ The Formation of Heterocyclic Compounds from 
Hydroxymethylene Ketones and Cyanoacetamide” (Pre- 
liminary Note), By Hbmendra Kumar Sen-Gupta. 

Hydroxymethylene-ketones condense readily with cyano- 
acetamide in the presence of piperidine or diethylamine, 
giving rise to heterocyclic compounds ; in the case of 
* open-chain- hydroxymethylene-ketones, hydroxypyridine 
derivatives are obtained, whilst with bydroxymethyleue- 
eyefoketones, substances are produced which may be either 
quinoline or iroquinoline derivatives, according as to 
whether the condensation commences at the formyl carbon 
atom or the ketonic carbonyl of the bydroxymethylene 
compound., 

' CH* CH a CH 

df^C:CH OH CH a -CN Ch// 'W cN 

<1h 2 io + Ao "cjHa i io +2Ha ° 
'feHa Hal/ 
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ch 3 

dH*C:CH - OH 

dflaio + 

\.^Ha 


. CHaCH 

NH a Ch/c/nH 
1-11 | + aH a O 

CO CHaC CO. 

CN-dHa " N cil/cn 


in addition to these condensation products which are 
formed by the elimination of two molecules of water, there 
is evidence of the formation of a second type jn which only 
one molecule Of water is eliminated : — * 


CH a CH;OH 

dC^HN 

1 1 11 +HaO. 

CH a C C-OH 


CHa 

dC^H-CHO NH* 

(La Ao + CO 
^Ha- CN-dHa 

1 - In some cases, this intermediate type has been isolated 
by careful crystallisation^ Since a well-defined acid is ob- 
tained by hydrolysingeither of the condensation products 
thus produced, there is little doubt as to the similarity of 
tMm J structures. 1 In a few cases the final products 
Wh¥i are deposited from the condensing mixture have 
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found to be those condensation products which have lost 
two molecules of water. 

The following compounds have been obtained 

1. Ethyl hydroxymethylene-ethyl ketone,— 

C a H 5 -C0-C(CH 3 ):CH'0H,* 

gives with cyanoacetamide a mixture of condensation pro- 
ducts which, on hydrolysing, yields an acid, CgHnQ 3 N 
(m. p. 278—279°) ; this evolves carbon dioxide on melting/ 
and passes into the compound, CsHriON (m, p. 136— 138°°). 

2. Hydroxymethylenecyc/ohexanoneyields the condensa- 
tion products CioH r oON 2 (m. p. 250°) and Ci 0 H„O a N a 
(melting above 300°). Both compounds , on hydrolysis with 
80 per cent sulphuric acid, give the same acid, C IO Hn0 3 N 
vOi. p. 265°), which evolves carbon dioxide on melting, 
and passes into the compound , CgHxxON (m. p. 2O4 0 ), 

3. 2- M ethyl hydroxy m ethylene^y rtohexanon e gives the 
compound C11H12ON2 (m. p: 242°) , which, on hydrolysis, 
yields the acid , ChHx 3 0 3 N (m.p, 260°) j this loses carbon 
dioxide, and forms the compound, Ci 0 H*30N{m. p. 142°). 

4. 4-Methylhydroxymethylene^yr/ohexanone gives the-emh- 
pound, CriHiaONa {m. p. 228 — 229°), which i$ hydrolysed 
to the acid, CiiHi 3 0 3 N (m. p. 284), and the latter yields 
the compound, Ci 0 Hi 3 ON (m. p. 206—207°), with' loss of 
carbon dioxide. 

Experiments with the object of elucidating the constitu- 
tion of this class of compounds are in. progress. 

138, “ Studies of Ammonium Solutions A Correction. 
By Roland Edgar Slade. 

In a former communication it was shown that the po- 
tential of an ammonium electrode at 25° was given by the 
equation— . 

, 

e—e 0 —0*050 log •* 

The value of e Q was calculated to be —0-486 volt from 
twelve independent measurements. * It has been pointed 
out to the author by Prof, Auerbach that, in calculating 
these- values of e Q , the pressures of ammonia were, by 
mistake, expressed in mm. of mercury instead of in atmo* 
spheres. This mistake has now been corrected, and the 
values have been revised in accordance with the later value 
for the potential of the normal hydrogen electrode. The 
revised valae of e 0 is - 0*654 volt. 

, This value has been compared with other data., and 
found to be in excellent agreement. ; . / 

139/ “Thu jin” By Arthur George Perkin. : ■ 

Rocbleder and KaWaUet (W«*. AkacL.- Ber*, 1858, 
xxix., 10; Journ , Pr. Chem^ *858/ lxxtv., 8} isolated 
from the arbor vitae ( Thuja occidentals) in minute amount 
a> glucoside, tbujin, s C20H22O12, which by hydrolysis ' 



— thujetin are described as yellow crystalline substances, 
soluble in alkalis with a green colour, and in alcoholic 
ammonia with a bluish green coloration. A re-examina- 
tion has npw shown that thujin is, in reality, quercitrin 
contaminated" with a trace of a second glucoside, and that 
the green tint of the alkaline solution of the free colouring^ 
matter originates from the latter compound. It is possibly 
a glucoside of myricetin (Trans'., 1899, lxxv., 829), but the 
amount present in the material now examined was far too 
small for identification. Incidentally, it has been found 
that quercitrin melts at 183—185°, much higher than has 
been usually supposed {compare Herzig, Monatsh.,1885, 
vi», 877), that the formula CaxHaaOia, assigned to it pre- 
viously, which it is found to possess when dried in the air 
or at ioo°, is, in reality, C2iHjoOri,H20, and that it may- 
be obtained in the anhydrous- condition when heated 
at 160°. - - ■ 

140. “ The Rotatory Powers of d- and 1 -isoamarine and" 
of their Respective Tartrates By Henry Lloyd Snape. 

In a previous paper on “Racemic and Optically Active 
Forms of 4 inarine” /(Trans., 1900, Ixxvii,, 784,; see also 
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True,, xxx., 7)* the density was inadvertently omitted in 
the calculation of rotatory powers. Re-der urinations were 
subsequently made, and the missing factor was included. 
As before, the bases were dissolved in ethyl acetate, and 
the tartrates in 90 per cent alcohol. 

Each determination of the angle of rotation was made 
fay taking the average of a number of rotations (which 
fluctuated slightly and irregularly — sometimes falling and 
then rising, and sometimes conversely) measured at Use 
same time on successive days. The following are the 
results obtained : — 

Number of 

Iff. [n] Di determinations. 
Dextro-base (C2iHi3N a ) *. 4*5°° 4 69*06 3 

Lsevo-base .. 4*581 -68*23 * 

Dextro-tartrate of dextro-base 1*357 +** 3*95 ‘ 2 ' 

Dextro-tartrate of las vo-base 3*377 -93*31 3 

. As the only polarimeter which was at the author’s dis- 
posal for the above experiments was a very simple one, 
and could not be trusted to give very exact measurements, 
Prof. W. J. Pope very kindly undertook to determine [a] 
in specimens of the dextro-tartrates of d- and /-isoamarine, 
and the following are his results, for which the author 
desires to express bis thanks. 

In each: ox the following determinations the quantity of 
the substance stated was dissolved at 20®, made up'to 30 ce., 
and the solution examined in a +dcm. tube at 20°. 
d-ko Amarine & tar irate, o 9053 grm. in absolute alcohol. 

Hg violet. Hg green. : Hgyellow, Na yellow, 
a. +32*57° ‘ + 16*56° + 14* 18° + 13*48° 

[ij +270 + *37 +117 +“2 , 

J Rotatory dispersions— 

Hgviolet/Naytllow . • .• • * ■* 2*416 

HggreeniNayellcnv ». 1*228 

j Hgycllow/NayeHow * * • ♦ - *■ **°5 a 
0*3097 in go per cent alcohol by weight. 

'*.V +12*34* +6*29° +5‘3 S ° +5* ia ° 

W "+299 +152 +130 +134 

Rotatory dispersions, 2*410, i*22g, and 1*051 respectively 
I-iso Amarine d- tartrate , 0*2390 grm. in absolute alcohol* 

’ - - T5 5° * 3-68° * - 3**5° - 3’07 tf 

[«] -23 7 -**5 ~98;8 -96*3 

Rotatory dispersions^ 2*459, 1*199, and 1 *026 respectively. 
It will be observed that the corrected values for the D 
' line for the tartrate of the dextro-base in 90 per cent 
alcohol is 124, which is distinctly higher than was obtained 
with the imperfect apparatus. Similarly, the value for the 
tartrate of the Iaevo-base in absolute alcohol is somewhat 
higher than was obtained from a solution in 90 per cent 
alcohol. Probably, therefore, the values given above for 
the bdses are, like those cited in the same table for the 
tartrates, only aproximately correct. 


^.NOTICES OF BOOKS. 

The Viscosity of Liquids, By A* Dunstan, D.Sc. 

(Lond.), and F. B. Thole, R.Sc. (Lend.}. London, 
" New York, Bombay, and Calcutta: Longmans, Green, 
and Co. , 1914* 

The authors of this monograph have done a useful work 
to science, in bringing together the scattered data relating 
to the measurement of the viscosity of liquids, A good 
'.deal of work on the subject has been published, but, on 
the other hand, there is a great lack of agreement about 
.the methods of measurement to *be adopted and the 
interpretation of the results. The authors have endeavoured 
to give accurate descriptions of the experimental Work 
, which has been done upon, the viscosity of pure liquids, 
.mixtures, electrolytic solutions, and colloids, and the 


monograph contains excAUent^chapters upon the connec- 
tion between viscosity and chemical constitution, and the 
application of the results obtained to the investigation of 
some problems in organic chemistry, such as the deter* 
mination of the configuration of the acetaldehyde phenyl* 
hydr&sones, is described. ' 

The Principles of Inorganic Chemistry . By Wilhelm 
Ostwald. Translated with the Author’s Sanction by 
Alexander Findlay, M.A,,- Fh.D., D.Sc. Fourth 
Edition. Loudon : Macmillan and Co., Ltd. 1914. 

Ik the third German edition from which this English 
translation has been prepared the early chapters were 
considerably altered, and additions were made which 
greatly increased the value of the hook as a comprehensive 
treatise on pure inorganic chemistry. Thus a new chapter 
was provided on solutions, which treated of the properties 
and general laws of solutions and the application of these 
laws in the separation of mixtures, and the phenomena of 
changes of physical state and the general properties of 
mixtures were discussed The chapter on radio-active 
substances have been revised and enlarged by the trans- 
lator, and gives an excellent resume of the subject. 

Ail Elementary Treatise on the Calculus for Engineering 
Students . By John Graham, B.A„ B.E. Fourth 
Edition. London : E. and F. N. Spon, Ltd. New 
York: Spon and Chamberlain, 1914. 

The author of this very useful book has a thorough know- 
ledge of the requirements of engineering stndents and of 
the difficulties which beginners meet with in the study of 
the calculus. Throughout the book the application of the 
principles of the calculus to practical problems is kept in 
view, and some very interesting typical examples are 
worked out in full, while the large collection of unworked 
problems to which only the answers are given will afford 
the student ample practice. An introduction has been 
added to the fourth edition, giving a brief outline of the 
more advanced parts of Algebra and Trigonometry with 
which the student should be familiar before he begins to 
use the book, and also enumerating some results and 
formulae of co-ordinate geometry. 

Baume and Specific Gravity Tables . By Nat. H. 

Freeman. London: E. and F. N. Spon, Ltd. New 
York : Spon and Chamberlain. 1914. 

This book of specific gravity tables for liquids lighter than 
water is particularly well printed and will be found con- 
venient in use. The specific gravities are given to seven 
figures, and to save the user of the book trouble the dif- 
ference, and also the difference of the differences, are 
tabulated. 



CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 


Note.— All degrees of temperature are Centigrade cutlets otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Stances de V Academic 
des Sciences, Vol. clviii,, No. 51, April 14, 19x4. 
Gravimetric Analysis of Urea. — R. Fosse.— 
Xanthydrol is a valuable reagent for the quantitative 
analysis of urea, with which it forms a definite crystalline 
product of formula — 

o< c6h: >cii - nh -c o - nh - ch <^ > o. , 

This compound is only very slightly soluble, and its 
molecular weight is seven times as great as that of urea. 
By elementary analysis it is easy to control both the 
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THE PREPARATION OF EYE-PRESERVING 
. GLASS FOR SPECTACLES.*. 

. By Sir WILLIAM CROOKES, O.M., F.R.S. 
(Continued from p. 287). 


Measurement of Infra-red Radiation, , 
Before I had tried many experiments with the thermo- 
pile and black mica another difficulty cropped up. The 
heat radiated from the Nernst glower gradually warmed 
up the apparatus, and unless a long time was allowed 
between each observation I never could get the index ray 
of light to return to zero.' This and the little sensitiveness 
of the instrument used induced me to try a mercurial 
tnermomctex in place of the thermo-pile, all other arrange- 
ments being as before. 7 The thermometer was specially 
constructed with a concave bulb coated with carbon from 
burning camphor. It was divided into tenths of a degree, 
the scale being about 9 mm. to a degree. , 

- To test, a selected plate Of black mica was permanently 
fixed in the apparatus between the bulb of the thermo- 
meter and the slide containing the glass. First of ail, 
upon lighting the Nernst lamp, the rise in temperature was 
.taken, having only the mica plate between the lamp and 
the thermometer. The thermometer was observed from a 
distance through a cathetometer. It was allowed to rise 
about i°C., and then with a stop-watch the further rise in 
sixty seconds was observed. A mean of four observations 
in mis way gave a rise in sixty seconds of— 
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1*675 


1 

-mean 1*683. 


Radiation.”* It is a torsion balance in which the beam 
moves in a horizontal plane. Figs. 1 and 2 show the 
details of the instrument, the latter references being the 
same in each figure, A s is a thin glass tube, with a bulb 
at the end, b, and ground fiat at the end, a. To the 
centre of a b is sealed an upright tube, c d, having an arm, 
e, blown to.it for the purpose of attachment to the pump. 
f g is a very light arm oif aluminium carrying at the end, o, 
a disc of silver- flake mica coated with lamp-black. At 
the end, f, is a small counterpoise to allow the arm to 
hang level, h is a glass stopper to the upper part of the 
tube, c d, which is widened out to form a cup to hold 
mercury. The stopper in the cup is accurately ground in 
the tube, as long a surface as practicable being in pon- ' 
tact. The horizontal arm is suspended from the stopper 
by a bifilar suspension of fine quartz fibres, t j, which are 
| attached to the arm f g by an aluminium stirrup holding 
I at its upper end a silvered glass mirror of one metre focus. 
The vertical tube is blown out and the edges ground fiat . 
at the part where the mirror hangs ; a fiat piece of glass 
is cemented to it, forming a window through which pass 
the entering and emerging index beabns of light. The 
end A of the horizontal tube is left open to allow of the 
adjustment of the arm in its stirrup, and then it Is sealed 
with a fiat piece of glass cemented on. The stopper, ay 
is lubricated with drops of burnt indiarubber so that it 
can he smoothly rotated to allow the arm to be brought 
accurately to zero. % *■ 

Fig. 2 shows the arrangement of the apparatus fitted for 
testing the samples of glass. The radiometer balance is 
enclosed in a wooden box having two holes opposite the 
mirror and the end of the blackened disc at the torsion 
arm. Great precautions must be taken to avoid all ex- 
traneous radiations from acting on the black disc ; a 
slightly conical card tube, as narrow as the angular move- 
ment of the ray of light will admit, is attached to the 
window at x in front of the mirror, s, and another to the 
bulb at l opposite the black disc. 

The heat radiation used in these tests is emitted from a 
Nernst glower, M, enclosed in a metal box with an open 
end. In front of the* glower is an aluminium screen, n,* 
pierced with a centimetre bole. A shutter, o, can be 


In makings determination of diathermancy, glass plates 
2 mm. thick were prepared and placed close to the ther- 
mometer bulb in a holder having a 4 inch hole; ten 
observations were made and the mean taken as the value, 
which was given in percentages of 1*683. 

Thus with glass No. 129 ; mean rise in sixty seconds 
030*26° C, 

o -26 vioo . :c 
, . 1-683 

A mean ot’ ten similar observations gave a value which 
was. taken, as the diathermancy of the glass to dark heat, 
its athermancy is obtained by subtracting this value from 
106. . In this, way a multitude of glasses were tested, and 
recently the results have been plotted on a curve which 
was -found to correspond closely with the result subse- 
quently 'obtain^ the radiometer method. 

The Radiometer Balance. 

In early papers on “ Repulsion Resulting from Radia- 
tion, I showed that the blackened surface of a radio- 
meter was repelled by all the rays of the solar spectrum, 
from ' the - ultra-violet to a distance at the red end 
extending far into the ultra red, the maximum intensity 
being a little distance below the spectrum line. A. 

An instrument was accordingly made based On the 
principle of the radiometer, and somewhat resembling 
the apparatus described in a paper read before the 
Royal Society in 1S75. — “On Repulsion Resulting from 


moved up and down by an arm close to the observer. 
The shutter screen is made of a piece of cork an inch 
thick, having on each side a plate of polished aluminium. 
In th;s way the heating up of the shutter when it Is 
obscuring the ray from the glower is effectually pre- 
vented. At p is a frame for supporting the piece of black 
mica, and at q is a sliding carrier holding the piece of 
glass under examination. This is so arranged that it pan 
be drawn out and another piece of glass put in without 
causing any jar. Behind the glass is an aluminium screen, 
r, with a hole in it one centimetre ini diameter. The 
vacuum must be a rather high one, about 40 millionths 
of an atmosphere,! 

The whole apparatuses closely packed with cotton- 
wool* so that no radiation can get to the black disc 
but that' which comes -through the. window opposite. 
The box containing the radiometer balance is firmly 
attached to the main wall of the bouse, to avoid as much 
as possible interference from vibration caused by move- 
ments in the room. - A spot of light reflected by the 
mirror, s, from another luminous source is received upon 
a graduated screen x metre distant in the usual manner. 

Testing Synthetic Glasses for Diathermancy . 

The mode of procedure is thus : -The mica is put in its 
place and the lamps started. In about ten minutes the 
zero is adjusted by means of the rotating stopper. When 
the spot of light is at zero the shutter, o, is raised, and 
the extent of the deflection noted. At the end of the first 
half swing the shutter is lowered, and the whole is left at 


♦Read before the Royal Society. November 13, 3913, From the 
Philosophical Transactions of the. Poyal Society, Series A, vat ccxiv., 
pp. r— 35. - J - ' '■ 

Phil, Trans. Boy. Soc„ 1876, Part II., vot clxvL, pp. 355-361, 


+ Roy, Soc. Phil. Trans „ 1875, voL* clxv,, Part IL, pp, 533-4-5. 

J Phtl. Trans. RaV.Soc, ,1876, Part I., p. 301 (The Bakerian 
Lecture), and Roy. Soc. Proc., vol xXv., p. 305-. 
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rest until the light is again at, zero. 
The glass under test, t, is now put in 
its carrier and slid into place, and the 
extent of deflection of the spot of light 
noted when the shutter is raised. The 
amount of deflection with the same 
piece .of mica interposed is, thus ob- 
tained with many different kinds of 
glass, and from the data the order of 
obstruction to heat rays can be calcu- 
lated for each. It is a necessary pre- 
caution to verify the readings once or 
twice, and to afiow the spot of light to 
come accurately to zero. It is inclined 
to shift if observations are repeated 
too rapidly, owing to the retention of 
heat by the blackened face of the 
radiometer disc, and the consequent 
repulsion between it and the front of 
the bulb b. This effect soon goes off 
if a little time elapseB between the 
different observations. 

The deflection of the spot Of light 
when the dark mica alone is interposed 
gives the effect of the total heat ray, 
and the lessened deflection when the 
glass under test is also interposed is 
a measure of the heat it cuts off. By 
dividing the scale divisions traversed by 
the luminous index when both glass 
and mica are in the path of the heat 
ray by the number of scale divisions 
traversed when the mica alone is inter- 
posed, the result gives the amount of 
heat obstructed. 



Chemical News, 
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Addition of Absorbing Media to the 
Soda Flux . 

The first point to be settled is the 
effect of dissolving various metallic 
oxides by fusion in the clear colour- 
less glass. The metal is added in the 
form of oxide, nitrate, or other salt, 
according to which is easiest to obtain 
pure. Unless, oxidation of other in- 
gredients is to be avoided the nitrate 
ispreferred, as the copious liberation 
of gas during the fusion stirs up the 
fused mixture and assists in making it 
homogeneous in a much shorter time. 

To be generally useful, it is desirable 
to obtain a glass which will absorb 
rays of longer wave-length than about 
X 7200, and so cut off dark heat radia- 
tion. It should also be opaque to wave- 
lengths shorter than • about X 3550, 
thus cutting off the most chemically 
. active rays, and also those which give 
rise to ionisation, cause the air 
- through which they pass to conduct 
electricity. 

Working in a vacuum and with 
sensitive plates of emulsion containing 
no gelatine. Dr. Schumann succeeded 
, in photographing ultra-violet rays as 
short as x xooq. In a paper recently 
read before the French Physical Society 
by MM. Karl Stockhausen and Fritz 
ffchanz, it is stated that the harmful 
action of light on, the eye is due to the 
ultra-violet rays.' It. is also shown 
that the cornea is opaque to rays 
' shorter thin x 3300. . 

* The crystalline lens is opaque to 
rays shorter than X 3500, and rays of 
longer wave-lengths than this reach 
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Fig. 1. 
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Fig. 2. 

A, B, C, D, E. Case of radiometer (Fig. i). 

F, G. Radiometer arm with blackened mica disc . 

H. Ground glass joint (Fig. i). 

■ I,J. Quarts fibres (Fig. , x). ” - 

‘ ^ K. Guard tube in iront of mirror S. . 

L. Guard tube in front Of radiometer disc. 

/■ * , M. Nernst glower. _ v " . 


N. Aluminium screen* 

O. Shutter. 

P. Black mica screen. 

Q. Carrier for holding glass specimen. 

R. Aluminium screen. 

S. Concave mirror, one metre focus. 

T. Glass specimen under examination; 


the retina. As the transparency pf ordinary spectacle 
, glasses is limited to A 3000, it follows that a considerable 
, amount *of ultra-violet radiation may reach the cornea 
through ordinary spectacles. 

, Method of Testing Class. 

Single metals were at first tried in varying quantities 
to See if from the colour and properties communicated to 
the glass they Were worth further examination. Each 
specimen is cut and polished into a plate 2 mm. thick. 
The plate so prepared is first tested in the spectrum ap- 
paratus to ascertain the upper limit of transmission of the 
ultra-violet rays. It is next put into the radiometer 
balance to see die percentage of heat cut off, then tested 
ip Chapman Jones’s opacity balance* to see the percentage 
of luminous rays transmitted, and finally the colour is 
registered in a Lovihond’s tintometer.f 
A large proportion of the known metallic elements were 
tested in this manner, and a considerable number were 
proved to be unsuitable. After experiments extending 
over several months the following elements were selected 
as likely to be worthy of farther experimentation by com- 
bluing the metals two,, three, or four at a time in one glass 
' so as to enable die advantages of one to make up for the 
shortcomings In another. 

Cerium. Manganese. 

, Chromium. Neodymium. 

Cobalt. Nickel., 

v - Copper. Praseodymium. 

" Iron. Uraniums 

Lead. J « 

I will now take the metals selected for further trials, and 
give the results of the preliminary test of the glasses so as 
to ascertain their behaviour in the four instruments above 
' described. 

Cerium. 

One, of the most important additions to soda flux is 
ceria, which gives a practically colourless glass. Cerium 


* u An Opacity Balance," by Chapman Jones {The Photographic 
Journal, vol xxiii., p. 99} 

- f The tintometer n an instrument devised by Mr. Lovibond (Messrs. 
Gallenkamp and Co.). - Any colour can be matched by a combination 
of three sets of glasses, coloured respectively red, yellow, and bine, and 
numbered in order ; J ^ “ r “- 4 ' 


of the numbers. 


; the depth of colour increasing with the magnitude 


nitrate was generally used, and occasionally cerium borate 
and ceric oxide. , Trial glasses were made, the proportion 
of metal varying from r per cent to 7-5 per cent. The 
conclusion arrived at on tabulating and considering the 
results shown by this series of glasses, is that cerium is of 
value in cutting off the ultra-violet rays. The glasses are 
very slightly coloured, and allow nearly all the luminous 
rays to pass. The beat absorption is about 30 per cent, 
and does not vary much with the amount of cerium 
present. 

Chromium „ , 

This metal, in quantities of less than z per cent in the 
glass, exerts a strong action on the ultra-violet rays, 
cutting them off down to the blue {K 4550). In larger 
proportions, either singly or mixed with other metals, the 
absorption extends as far as A 5600 (about the middle of 
the green). Its heat obstructing power is not on a par 
with that of uranium, being about 30 per cent for r per 
cent of chromium metal. The luminous rays transmitted 
by chromium glass containing 0*85 per cent of metal are 
37 per cent of the total light, the colour of the glass being 
green. 

Cobalt and Nukel, 

Cobalt colours glass a rich blue, and then transmits 
ultra-violet rays of shorter wave-length than about \ 3200. 

I It cuts off 40 per cent of the heat, and unless in very 
small quantity obstructs too much light to be of Use. 
Nickel colours glass brown. In glass its absorption of 
ultra-violet light is about the same as cobalt* It obstructs 
a little more heat and is more transparent to light. These 
two metals separately are of no use for the present pur- 
pose, but united they have the valuable property of neu- 
tralising each other’s colour and giving the glass a neutral 
grey tent. 

It is noteworthy that the colours of nickel and cobalt 
in aqueous solution are green and pink, whilst in solid 
solution in glass they are brown and bine, in each case 
complementary to one another. 

Solutions of nickel and cobalt sulphates, containing 
5 grins, to xoq cc. of water, mixed together in the propor- 
tion of 2’5 cc. Ni to x cc. of Co, gave a mixture of a 
neutral grey colour. The mixture was divided into two 
parts; one was gradually heated to the boiling-point, 
while the other was left for comparison at the temperature 
' of the laboratory (i§° C.). Compared with the cold 




Hedychium Pulp and Physical Qualities oj Paper . 1 Ch j 8 U m C h, ^ s ’ 


280 

' solution, the one at the boiling-point was decidedly pink, 
and it required a farther addition of nickel solution to 
restore the neutrality of colour at the boiling-point, raising 
the' proportion of nickel to cobalt 3*5 to x at ioo° against 
a*5 to x at iGP. As the hot solution, cooled the neutral 
tint gradually changed until it became decidedly green. 

The same mixed solution, neutral tinted in the cold, was 
acidulated with sulphuric acid. It immediately assumed 
a very faint tinge of pink, but not so decided a tint as the 
same neutral coloured solution took when heated to the 
boiling-point. 

A solution was prepared containing nickel and cobalt in 
die proportion of 2*5 to 1 ; it was evaporated to dryness 
and ignited. The mixed oxides were then added to- the 
hard soda flux, and the whole melted together at a high 
temperature ; the glass resulting was cut and polished 
into a plate 2 mm. thick. It was decidedly blue, although 
the metals were in the proportion to give neutrality at the 
ordinary , temperature when in aqueous solution. More 
, nickel was added in small proportions at a time , and it was 
not untit the proportion in the glass was 1 cobalt to 5 
nickel that a neutral grey glass was obtained. 

As a colouring agent cobalt is stronger than nickel. It 
is not easy to get an exact proportion, as the neutral point 
is difficult to hit with accuracy. If 4 of .nickel instead of 
5 are used with x of cobalt the glass is 'of a decided 
bluish tint, -while if 6 of nickel are added the colour is 
brown. t 

(To be continued). 1 * * ’ 



THE INFLUENCE OF THE ADDITION i 
OF HEDYCHIUM PULP TO CHEMICAL AND 
MECHANICAL WOOD PULPS UPON THE 
PHYSICAL QUALITIES OF PAPER PRODUCED 
THEREFROM. 

‘‘ By CIAYTQN BEADLE *nd HENRY P. STEVENS. 

? j 

Hitherto, in the various published investigations on the 
subject of Hedychium coronarium , the results recorded 
have to do with papers of various kinds, qualities, and 
substances made from the fibre alone or, in some few 
instances, with the addition of clay. No results have been 
published with a view to ascertaining, the effects of using 
Hedychium .coronarium in admixture with other paper- 
making fibres. In a paper mill where a commercial trial 
was made of Hedychium coronarium paper of the strong 
Manila quality, it was decided, subsequent to the pro- 
duction of the Manila paper, to mix some of the beaten 
Hedychium coronarium pulp with Jong-fibred sulphite pulp. 
This gave rise to a very strong paper possessing qualities 
somewhere intermediate between those of strong sulphite 
and strong Manila. As Hedychium has the property 
of self-sizing pulp, we thought it would be as well to 
ascertain whether it imparts these self-sizing qualities 
to other fibres when used in admixture with them. Also, 
whether, on the addition of considerable quantities of clay, 
the p£per still. retained its sizing qualities. 

Certain physical qualities of clay loaded Hedychium . 
papers have recently been dealt with ( Cl The Effects of 
Mineral Loading upon the Physical Qualities of 1 Hedy- 
chium ’ Paper,” yourn, Soc. Dyers, and Colourists t March, 
1914, xxx.. No. 3}, at considerable length. Clay loaded 
Hedychium papers of the percentage compositions given 
in Table A were examined to ascertain how far they re- 
mained inkproof. It is well known that all ordinary fibres, 
in order to render them inkproof, have to be sized with 
rosin (or gelatin), and that the addition of clay calls for an 
increased consumption or rosin in proportion to the 
amount of clay retained, that is if the loaded papers are 
to retain as great an inkproof quality as that of the un- 
loaded. _ 


Table A. 


No. 

Date. 

Hedychium. 

ClAy 

X. 

December 16, 1913.. ' 

. . IOO’O 

0*0 

2. 


«•- 91-5 

*■5 

3* 

„ . . , . . , 

. . 85*0 

15*0 

4- 


827, 

i7'3 

5* 

. „ 

73‘3 

- 268 

6. 

„ 

.. 68 6 

. 31*2 

7* 


577 

42*3 


No. x, consisting of Hedychium and containing no 
loading, behaves towards ink very much like a strong 
Manila paper, that is, a broad ink mark showed the liability 
of repelling the ink on the surface somewhat. The same 
liability is to be noticed with some very hard tub sized 
papers. This is a general indication of hard sizing. 

No. 2, which contains 8*5 per cent of clay, behaves very 
similarly, but rebels the ink on surface in a somewhat 
less degree. ; 1 ■, • . L ' 

No. 3 also, although in the case of 3 the Ink spreads In 
a more normal fashion. 

Ail these are very resistant to ink penetration.* 

No. 4, containing 17 per cent of clay, shows great re- 
sistance to penetration of ink, hut;, the ink spreads on the 
surface in a uniform manner more like that of a normal 
paper, and the same may be said of Nos. 5 and 6. 

No. 7, which contains. 42 per cent of loading, which is 
an , exceedingly high percentage, and with ordinary paper 
stock would require a large amount of rosin in order to 
render it properly inkproof does not show the least pene- 
tration to the other side for ordinary substances, and, when 
Stephens’ blue-black mk is used, which we use as a stan- 
dard, shows practically uniform spreadingontbie surface and 
ho appearance whatever of penetration to the other side 
for normal thicknesses. ./. < v / ; /<,, / 

1 ' - / - Table B. . ,* 1 -- ' ' : V\ 1 

_• „ Composition, \ 

-/ — r - -**-v Bursting strain inlbs. 

Hedychium. Mechanical A or per, square loch. 

ehftmirAl ’R. -JL— 


Percent 

VUCUJIMU U. 

Percent 

A, ; 

B. 

XOO 

, •* 

' 64-5 

. 58 - 3 ' 

90 

to 

65*0 

67*0 

80 

20 

63*0 

63-0 

70 , 

30 

65*0 

60*3 

60 

40 

60 • 1 

68*3 

50 

50 

55 *° 

70*0 

40 

60 

500 

66*x 

30 ' 

70 

44*0 

6r:6 

20 

80 

< 3**6 

... 58 '‘r 

IO 

90 

31*0 

6 i w 4 

— 

xoo 

29*0 

54 '^ 


These results, therefore, show that the influence of the 
parenchyma cells of the Hedychium Is so great as to enable 
papers to be loaded with clay up to the extent of 40 per 
cent without breaking down the self -sizing qualities. This 
is in itself a valuable property. It must not furthermore 
be lost sight of that with most paper-making fibres it 
would be practically impossible to retain such a large per- 
centage of clay, even with the aid of rosin sizing. 

Mixtures of Hedychium pulp and mechanical wood pulp 
were made of compositions as per Table B. Similar mix- 
tures were made of Hedychium pulp and chemical wood 
pulp. Papers were made from each of them and carefully 
tested by ink tests. Papers prepared from the Hedychium 
mechanical mixtures were also tested by ink tests. Down 
to mixtures containing 60 per cent Hedychium and 40 per 
cent mechanical wood, there was no appearance whatever 
of penetration or spreading upon the surface. In fact such 
mixtures appear to behave, as regards ink bearing and ink 
spreading, in the same manner as xoo per cent Hedychium. 
At 50 per cent Hedychium and 50 per cent mechanical' 
wood there is a slight disposition to spreading laterally, 
at right angles to the ink mark, in feathers upon the 
surface but with practically no penetration. . At 40 , per 1 
cent Hedychium and fio per cent 'mechanical wood the 
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feathery spread oh, the surface is augmented. At 30 per 
cent Hedychium and 70 per cent mechanical wood the ink 
penetration to th^ other surface is distinctly marked, and 
both the feathering and the penetration increasewith in- 
creased quantities of mechanical ; thus 3b per cent 
mechanical more so than 70, and 90 pet cent more so than 80 
percent, and, of course, zoo per cent mechanical is quite, 
soft and liable to immediate penetration. 

Taking the case of Hedychium-chemical wood pulp 
mixtures when tested, in a similar manner to the above 
show very surprising results. All of them show no 
spreading and no penetration. The breaking down in ink 
bearing qualities is between the paper showing 10 per cent 
Hedychium and 90 per cent chemical wood, and the zoo 
per cent chemical wood paper. 

It is evident, therefore, that not only has Hedychium : 
when in admixture with clay, mechanical and chemical 
wood, marked strength-giving and such like qualities, but 
it acts as a sizing agent as welt as a mineral retainer, and 
the proportion necessary to produce self-sizing will depend 
not only upon the proportions (percentage compositions) 
of Hedychium with these other substances, but upon the 
nature of the substances with which it is mixed. Thus with 
chemical wood-pulp, a small' amount of Hedychium only, 
such as iq per cent, Is sufficient to produce self-sizing ; with 
mechanical it is a i least-50 per cent, and perhaps some- 
where about, the saihe proportion with clay. 

Table B is alsointended to show the influence of admix- 
ture of Hedychium with (a> mechanical bt [b) chemical 
wood pulp upon the bursting strain of the papers produced. 
The first two columns indicate the compositions, the third 
column relates to (*) mechanical, and the fourth to (b) 
chemical. The bursting strain is expressed in lbs. per 
square inch and, for purposes of comparison, is reduced to 
a standard substance. Each result given in the table is a 
mean of ten tests. Attempts are always made in such 
trials to arrive at a uniform substance so as to avoid any 
further calculations, but where they differ from uniform 
substances they are calculated to a uniform substance. 

Tests were also made (not given in table) of the breaking 
length of these papers. The results as regards breaking 
length do not indicate anything particularly striking. 

Hedychium for these purposes is beaten fairly short in order 
to make rt operate piote as an agglutinating agent than as a 
fibrous material, and, In each case of that user! in admix- 
ture with chemical wood, it was so beaten that the bursting 
strain of zoo per cent Hedychium was made to correspond 
Us nearly as possible with the bursting strain of too per 
cent chemical. Taking the case of the bursting strain of 
the Hedychium-mechanical mixtures, it will be noticed 
that the zoo per cent Hedychium has more than doubled 
the bursting strain, of the zoo per cent mechanical. From 
the; results of the top. members of the series, there is no 
evidence a( diminution in the bursting strain untH the 
composition arrives at somewhere between 70 per cent and 
fiopet cent Hedychium and 30 per ceiit to 40 percent 
mechanical. After this point as the percentage of me- 
chanical increases so the bursting strain. diminishes. 

' -Hedychium is a pulp. which stands the admixture of a 1 
pertain proportion of other material much inferior to itself 
^without showing deterioration, at least so far as bursting! 
strain 19 concerned. This is borne out in the Hedychium- 
mechanical mixtures; it has been observed in cases of 
admixture with clay, and it is also borne out when one 
comes to look at the figures obtamed with admixtures of 
Hedychium and chemical wood pulp in which the unmixed 
chemical wood is only slightly inferior to the On mixed 
Hedychium. Here it will be observed that, from zoo per 
-cent Hedychium up to 50 per cent Hedychium and 50 per 
cent .chemical, there is a distinct rise in bursting strain, 
ioo per cent Hedychium being 58 and the' 50 per cent 
being 70, after which there is a distinct fall. We can only 
account for these results by assuming that there is in the 
normal Hedychium pulp a surplus of parenchyma cells, 
that is, more than is required for giving to the Hedychium 
fibres proper their necessary strength and self-sizing quali- 


ties, so that on the addition v thereto of any foreign fibre a 
mixture may be obtained which possesses greater strength 
or greater bursting strain than the Strength-giving con- 
stituent, namely, the Hedychium. This is a distinctly 
valuable property, especially in cases where it is desiredto 
blend Hedychium with other paper-making fibres. Not 
only is this property to be noted so far as the bursting 
strain is concerned, but also the breaking length. Thus 
the mean breaking length o! the annexed Hedychium and 
chemical, that is, when each nnmixed paper is tested and 
the mean taken for both, is 4-5 kilometres.. One would 
assume in the ordinary course of events that all mixtures 
of the two would fall somewhere between the figure ob- 
tained for the unmixed Hedychium and that obtained for 
the unmixed mechanical. As a matter of fact, the unmixed 
Hedychium shows 4*0 kilometres breaking strath, and that 
containing 80 per cent Hedychium andzopercent chemical 
is 6*o kilometres. Therefore much stronger paper is ob- 
tained by mixing thetwo tbaajrom either of the constituents 
separately. We wish, however, topbint out that fcr stronger 
papers are obtainable alone than any of those recorded 
above when the material is suitably beaten far the purpose , 

I when Hedychium is beaten for long and hairy papers 
i or krafts. Thus the greatest strength so far obtained is 
somewhere between 10 apd 11 kilometres. The Hedy- 
chiam pulp here used is prepared in such a way as to act 
as an agglutinating, compacting, and self-sizing agent, 
and as a mineral retainer. At . the same time in some 
respects it possesses qualities which arc quite equal to 
those of the strong krafts. When, however, the Hedy- 
chiura and chemical pulps are blended with large propor- 
tions of Chemical, as, say, equal weights of each, although 
the bursting strain is very high, the breaking length found 
is almost exactly that calculated, the observed being 
477 kilometres and the calculated 4*5 kilometres. & 
When a fibre is investigated for the first time it is 
desirable to examine the qualities of paper producible 
from it without admixture with other fibres, but inasmuch 
as the qualities of mixtures cannot be inferred and the 
paper maker works mostly with blended fibres, it is im- 
portant as a further step to test the qualities of various mix- 
tures. This communication is for the purpose of recording 
the influence of such mixtures. ' . * 



THE ESTIMATION OF CARBON DIOXIDE IN 
THE AIR,— A SIMPLE AND EXPEDITIOUS 
METHOD.* 

By W. M. DOHERTY", F.I.C., F.C.S., Government Laboratory, 
Sydney, New South Wales. 

The rapid estimation of carbon dioxide in the ah of rooms, 
public halls, factories, or wherever numbers of persons 
congregate in confined spaces, is sometimes very, desir- 
able. The older methods in use are comparatively slow, 
and in some cases cumbrous. The process I now propose 
to use, though not perhaps as absolutely accurate as more 
lengthy methods, is quite near enough for all practical 
purposes of the hygienist.' It is extremely simple, and 
may be Carried out well within the hour from obtaining 
samples, and in as small a quantity as zoo cc. It is as 
follows: — 

A series of zoo cc. flasks (say, ten in number), well 
stoppered and filled with water free from carbon dioxide, 
&c. (preferably distilled water), are emptied at the place 
where the sample is required to be taken. The stoppers are 

the spot. Into each* zoo cc. flask a standard solution of 
sodium carbonate coloured with phenol-pbtbaleirt is 
rapidly run, in arithmetically progressive quantities until a 
limit is reached beyond which it is unnecessary to go. 

* “ Report of the Australasian Association for the Advancement of 
Science, Section B (Melbourne Meeting),” vol. xiy. 
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For instance, in the first flask 4 cc. are placed ; in the 
second, 5 cc* ; in die third, 6 cc. ; and so on. Two or 
three flasks should he reserved for final adjustment if 
necessary* The standard solution of sodium carbonate is 
of such a strength that each cc. is equivalent to 0*01 cc. 
of carbon dioxide. {As the air contains normally about 
0*04 per cent of COa it will bo seen at once why I begin 
with 4 cc. of the standard solution). The only factor in 
the process which requires special care is the making-up 
of the standard solution. The calculation and equation 
used in doing this are here given t — 

- 1 cc. of CO a - * 0*001971 grin. 

22320 

and according to the equation 

COa+HaO+NaaC 0 3 -2NaHC0 3 

1 cc. of COa converts °" 00I ^ 7 T « 0*004748 grra. of 

44 

NaaC 0 3 into NaHC 0 3 . 

Thus a solution is made by dissolving 0*4748 grin, of 
sodiUm carbonate in zoo cc. of water, a i grin, of phenol- 
phtbalein being added as the indicator. This solution is 
carefully adjusted to its proper strength by titration with 
N/10 acid in the usual manner; If properly^ made 1 cc. 
will equal r cc. of carbon dioxide {N.T.P.). It cap be 
kept for months uhimparedv The working solution is 
made by diluting this zoo times with distilled water free 
from COa, say, xo cc. to a litre. A Standard solution is 
thus obtained, z cc. of which is equivalent to o*ox cc. of 
COa. The zoo cc. flasks containing the air to be tested 
and the standard solution are well and continuously 
shaken for twenty minutes. The amount of CO* , ex- 
pressed in percentage by volume is readily indicated by 
the number of cc. of standard solution decolorised.. This 
lies between the last decolorised flask and the next in the 
series which retains its pinkness. A reserved zoo cc. 
sample can finally be tested with half a cc. more standard 
solution than was required by the decolorised flask. A 
correction for actual volume in the zoo cc. flask is made, 
subtracting, of course, tne volume of standard solution 
added. 

It remains but to add that ordinary care will have to be 
exercised in protecting the standard solution from the 
natural action of the air surrounding it. This can be 
done in the burette by the aid of a soda-lime filter, the 
burette being preferably large enongh for the whole set of 
experiments. The solution ihay also be conveniently 
kept in as ordinary separator similarly protected. I do 
not find, however, that using reasonable expedition in 
pouring the solution into , the burette and in running it 
into the flasks there is any appreciable alteration in its 
strength. 


AN IMPROVISEIX^ATER PUMP. 

By K. EVANS. 

It often happens in a laboratory that a water pump is not 
always at hand, the available ones being in use or fixed to 
the water supply at a distance from the apparatus where it 
is required. The pump described may be of some use in 
such a case, and may be put together in a few minutes. 

A piece of narrow bore glass tubing is inserted in the 
long arm of a T-tube (glass), the end projecting about 4- in. 
beyond the junction of the short arm of the T-tube. The 
inner tube is fixed into the T-tube by means, of a piece of 
thick rubber .pressure tubing, the outer end of the tube 
being attached to the water supply by means of pressure 
tubing* 

A pump so fitted was capable of a suction of 20—30 cubic 
feet per hour when attached to the ordinary water supply. 

The pump can be used to produce a gentle suction, by 



In this case a long piece of glass tubing is attached to the 
T-piece at a to act as a fall-tube. 

Tanycoed, Carnarvon. 


THE SCIENTIFIC WEEK. 

(From Our Own Paris Correspondent). 

Forecasts op the Weather. 

It is generally said that meteorology is an uncertain 
science. It progresses slowly. However {during the last 
few years meteorology has made , some f precious dis- 
coveries. Among these discoveries we must include the 
new method of foretelling . the weather imagined by a 
meteorologist of Caen, M. Gabriel Guilbert. This method, 
founded on the observation of the wind both in its direc- 
tion relative to the cyclonic and anticyclonic centres, as 
well as in its speed relative to the barometric gradient, 
may be summed up in the two following propositions 
(1) The variation of pressure is determined twenty-four 
hours in advance by the direction and the actual speed Of 
the surface wind ; (2) the formation of cyclones and their 
destruction are connected in all seasons only to the surface 
wind, to the exclusion of upper currents and naturally to 
mountain winds. In a paper presented to the Academy of 
Sciences by Prof. Violle, M. Gabriel Guilbert indicates the. 
results of a long series of forecasts made from;October i, 
1912, to May 1, 1914. These previsions, numbering 
9000, contain indications as to the rise of the barometer 
and the future of depressions, sometimes even the designs- 
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tion of the points or limited regions on which was to take 
plane. the next day, the maximum barometric rise or£all, 
and the approximative numerical value of this maximum, 
The forecasts relating to the variations of pressure have 
been realised in the proportion of 86 per cent. Those 
concerning the future of cyclones have had 8$ per cent of 
successes. And the discussion on the non-successes 
shows that those really due to the rules of the method 
do not exceed 2 or 3 pet cent. The method then would 
be verified theoretically from 95 to 98 times per 109. 

Marine Chetognates. 

Chetognates are worms, but exclusively marine and 
pelagic worms. On the outside they resemble a small 
rigid and transparent war torpedo boat: They swim 
quickly and straight ahead. M. Joubin, Professor at the 
Natural History Musenm, has jnst studied them in a 
paper presented before the Academy by the Prince of 
Monaco. Several thousands of chetognates were cap- 
tured during the oceanographic cruises of the Prince. 
They usually live at a depth varying from 1200 to 4000 
metres. The species that live in the mean depths come to 
the surface at night. A curious fact is that the teeth and 
hooks of these Worms become stronger as the depths at 
which they live is greater. This is because the marine 
vegetatipn becomes .poorer in the greater depths ; the 
detritus does not descend into the depths of the abyss. 
The animils are obliged to live on each other; the 
strongest devour the weaker ; the Strongest armed triumph. 
This is why the chetognates that live .at a depth of 4000 
metres are more powerfully armed than those that live 
nearer the surface. 

The 26th Scientific Campaign of the Prince of 
Monaco, 

. From July 22 to October io, 1913, the oceanographic 
cruisecommanded by the Prince of .Monaco pursued the 
course of'Us operations between the coasts of Europe and 
those of North America. The oceanographers of the 
JiirondelU wished especially to determine precisely certain 
observations that they had made the previous year con- 
cerning a whole series of animals inhabiting depths below 
xooo metres and which are to be found, but only during the 
night, at 200 metres from the surface. The Tin portance of 
sttph a fact is considerable from a physiological point of 
view, for it allows us to catch a glimpse, or at least to 
suppose, in these animals an extraordinary facility to 
undergo, twice in twenty-four hours, the enormous de- 
compression of an ascent equivalent to one or several 
hundreds of atmospheres, and immediately afterwards the 
recompression to the same atmospheres. This fact also 
throws a how light on the existence of the fauna that, m 
spite of the smallness of its Individual members, executes 
eyery night,, and by the simple' means of swimming, fol- 
lowed by a vertical fall or drop, this ascension of one or 
several kilometres. The great progress realised by the 
Campaign of 1913 consists in the regulating and the em- 
ployment of a very precious instrument constructed by 
Schafier and Budenberg, of Madgeburg, to obtain, by a 
very precise registration, the curve of the depths visited by 
the net to which it bad been joined* The comparison of 
. the lengths of cable let out, and the speeds of the drawing, 
with the hours and the depths registered, enables tbe 
establishment- of a law to regulate the work of the net at 
\ the : depth that is required, in spite of the complications of 
such an undertaking. But certain difficulties of details 
still remain, and these will doubtless be overcome during 
the next campaign ; and then we shall be able to know 
wtth .an absolute precision the level inhabited dr passed 
through, at the different hours of tbe day and of the night, 
by these animals that are so marvellously constructed. 
.But it will still, remain to be known why they thu9 make 
this tegular displacement. It was the Naval Lieutenant 
Bourse who directed this part of the work. M, Albert Ranc, 
assistant at the laboratories of the Sof bonne, continued, 
during this cruise, the reaearcheaon the physiology of 


fishes, previously begun by him on board the HirondelU t 
and concerning the presence of sugar in the blood of* 
marine animals. Many other studies interesting to ocean- 
ography were pursued as usual, but those quoted above 
held the first place. We can, at present, remark a certain 
decrease in the number of operations executed during the 
oceanographic campaigns at the Prince of Monaco. . This 
is owing to tbe fact that about 5000 stations having 
already been made on the Northern Atlantic during the 
twenty-nine years that these cruises have been prosecuted, 
a very advanced knowledge in this domain is already 
acquired. Henceforth it is necessary to cover wider 
spaces or to give greater amplitude to certain operations 
in order to complete certain work or to fill up gaps or 
desiderata. 

The Searching for Small Planets. 

M. Louis Fabry, astronomer at the Observatory of 
Marseilles, proposes two methods to find little planets at 
each new opposition. In one method, he determines an 
elliptic orbit by four observations, two of which are made 
in the preceding opposition, the two others in that which 
has preceded it. In the other method be utilised four 
observations in four different oppositions ; in this case he 
calculates summarily the perturbations produced on the 
planet by Jupiter by considering the orbit of the planet as, 
circular. The second method has been applied by M. 

| Fabry to the planet 308 Polix, the first by M. Henri 
1 Blondel, 0/ Marseilles, to the planet 89 Julia. The two 
planets were found in the places foreseen or nearabouts at 
a distance of, say, one or two minutes of an arc. 

A New Comet. 

M. Chofardet, astronomer of the Observatory of 
Besangon, from May ig to 22 made four observations of 
the new comet JZlatinsky. On May 19 it was estimated 
to be of the fifth magnitude, with a brilliant round head, of 
four minutes in diameter, with a strong central condensa- 
tion of from four to five seconds thick. A not very 
luminous tail, thin and rectilineal, stretched as far as one 
degree from the head at an angle of 17° to the neigh 
bouring pole; 



PROCEEDINGS OF SOCIETIES. 


CHEMICAL SOCIETY.' 

Ordinary Meeting, May 21, 1914. 

Prof. W. H. Perkin, LL.D., F.R.S., President, 
in the Chair. - 

The President announced that in connection with tbe 
van’t Hoff Memorial a Fund has been established for the 
endowment of research in the field of Pure and Applied 
Chemistry. The amount available, during 1915 Tor pur- 
poses of research is about ^67. 

A Committee consisting of Prof. A. F. Hotleman 
(President), Prof. S. Hoogewerff, Prof. A. Smits, and 
Prof. F. M. Jaeger (Secretary), has been appointed to 
award grants. Applications for grants should be sent 
before November 1. igi4, by registered post to “Het 
Bestuur der Koninkkiyke Akaaemie van Wetenschappen ; 
bestemd voor de Commisste van het * van’t Hoff fonds 1 
Trippenhuis, Kloveniersburgwal, te Amsterdam,” and 
applicants are requested to submit a detailed account of 
the manner in which they propose to spend the j’>nt. 

Papers embodying the results of the Researc^may be 
published, in any journal, but acknowledgment must be 
made of the source of the grant. Copies of the papers 
embodying the results of tbe Research must be forwarded 
to the Committee. 

Messrs, L. J.* Hudlestonp, A. V/ Newton,* B-' N. 
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Ghoah, T. E- Hodges, G. P. Furneaux, A; Coulthard, , 
A. Baxter, R. O. Bishop, and S. M, Boswortb were 
formally admitted Fellows of the Chemical Society . 

* Certificates were read for the first time in favour of 
Messrs, Frederick George Henderson, 44, Dene View, 
_Wallsend-on*Tyne ; Victor Henri, 8, Rue du Paits de 
l’Ermite, Paris ; Robert Ernest Macbin, B.Sc., 5, Redcliffe 
Road, South Kensington, S. W, ; Thomas William 
Thompson, M.A., Queen Elisabeth’s Grammar School, 
Gainsborough. I 

A Certificate has been authorised by the Council for 
presentation to ballot under By-law I. (3) in favour of Mr. 
Probodha Chuqdra Chattopadhyay, M.A., 90, Maniktala 
Main Road, Harrison Road P*Q„ Calcutta, 

Of the following papers, those marked * were* read,:—? 

/ *141. tf Ionisation and the Lam of Mass Action* 
Part. Ill*' Utilisation of the Osmotic Data and a New 
Dilution Law ? By William, Robert Bousfield, K.C. 
H Excellent freezing-point a nd vapour-pressure data for 
concentrated solutions of lithium chloride exist, and less 
complete data for sodium and potassium chlorides, the 
, vapour-pressure data ranging from 40° to ioo°. An 
empirical vapour-pressure formula e! the form — 

t v ' a-G*-**A*-*-B*-i 


note {Prdc., 1915, xxix., 226). The salts of emitine, 
cephaeline, and psychotrine have been fully characterised^ 
Emetine sulphate, C^H^O^ajHaSO^yHaQ, m. p, 205 •— * 
245° (corr.h cephaeline kydrohromide , — , '■ > 

m. p«- ^66 — 293° (corr.); psychotrine nitrate, 
C29H 3 604Na,2HNO 3 ,^O, in, p. .i84 , ’“t87 0 , (corr.} 
psychotrine sulphate , CasHgfiC^Na, H3SQ4 ,3 H 2 G , m, p, 
214-7217° (cor r.) ) and psychotrine^ hydriodide, 

C 2 8H 3 60 4 N2,aHI J m. p. 222 0 (corr.), are new crystalline, 
salts. \ 

In correction of the previous statement it was shown- 
that emitine and cephaeline are secondary-tertiary bases. , 
Emetine yields a crystalline N -benzoyl derivative# ' 
C29 H 3g0 4 N a’ CO Ph ; m. p. 185—186° (corr,), which is a 
monacidic tertiary base. Emetine is the 0- methyl ether , 
of cephaeline. It gives N ■mcthylemetinc, an amorphous base > 
yielding crystalline salts, oiimetbylation. Cdphaelitte yields 
on methylation a mixture, of emetine, N^xhethylcepkaelihe, 
m.p. 194— 1 95° (corr.), andN -methylemetme. Psychotrine 
has the formula^ C 2 8H3604N 2l 4H 2 0, and yields bn reduery 
tion a mixture of cephaeline and izocejphdeUne (m* p* , 
159— 160°, corr.). The relation between these alkalpjas 
can be expressed as follows : — , ' ' " 


is found, which gives expression to the data obtained by 
extrapolation to 18“, 

A new dilution law is proposed of the form — 

■ ' ' — = k(A~»)i. ■ • 

^ I - a _ . ■ - ' - 

By using this in conjunction with the osmotic relations— 

P _ A . J op ^ 1 * a 
R'T F' p 

it is possible to evaluate both a and ». ■ 

The values of a and n independently obtained from the 
freezing-point and vapour-pressure data are found to be 
in good accord, and give values for n at infinite dilation 
which are in fair accord with those derived from 
conductivities. , 

With the more complete series of data for lithium 
chloride, it is found that a relation exists between a and n 
which is independent of temperature in the range con- 
sidered, namely, n — 38a - 14. 

This enable the conditions of a saturated solution of 
lithium chloride at r8° to be examined, which shows that 
the ionisation reaction may be taken to be — 
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The hydrochlorides obtained by the oxidation 'of 
cephaeline with ferric chloride were shown to have the 
formula Ci 8 H i8 0 3 NC1,HC1 and _ C^Ha^NCl^HCf 
respectively. 1 ; _ * ; ; 


aLiCIAq -h Aq a aLiAq + 2ClAq. 

This gives, according to the law of mass action , the - 
relation— 

a v ' 

where #3 is the weight fraction of the free water, h 
which exists in the form Aq 2 , or dihydrol. 

This is identical .with the assumed dilution law, — 

— - K{A -»)4, 


K - VK'fl/a. 

It is shown by reference to the figures for a, n , and 8 
that the relation holds, and that .K' has the same value 
both at infinite dilution and in saturated solutions of 
lithium chloride. 

Alternatively, the reaction might be taken to be — 
2UClAq f Aq s f Aq 2LiAq+aClAq + Aq a , 

'which leads also to the form of the dilution law. 


*142. * 4 The Alkaloids of Ipecacuanha? By Francis 
Howard Carr and Frank Lee Pyman. 

A detailed description was given of an investigation of 
which at part has previously been reported in a preliminary 


143. “ The Viscosity of Sugar Solutions? By Hebrr^ 
Green. 

In a recent paper Powell (Trans*, 1914, cv., 1) claims 
that the relation between the viscosity and concentration of 
sugar solutions can be expressed by the equation tjx^fjloA x , 
where x is the ratio of solute to solvent, and in his dis- 
cussion of previous work quotes the present author (Green# 
Trans., 1908, xciii., 2027) as laving concluded that the 
“ connection between viscosity and concentration is not 
accurately expressed, even within the limits of experi- 
mental error, by any of the various formulae that have been 
suggested.” 

This is, however, an incomplete quotation, the con- 
tinuation of the same sentence being to the effect that the 
best concordance is obtained by the use of an expression 
of the form */» , where v and w are the vojumee 

oi the solute and solvent respectively. 

It was shown that the form of this expression supported 
by Powell merely neglects any possible contraction which, 
may occur when the sucrose dissolves in water, and is not 
that which gives the nearest approach to accuracy. 

The discrepancies between the calculated and observed 
viscosities are, in any case, far beyond the experimental 
error of the measurements made by the present author 
more than five years ago, and he sees no reason to alter 
the conclusion arrived at them ' J 


Action of Steam on 

c , 144, “ Compounds of Phenantkraquinme with Metallic 
Salts** By Joseph Knox and Helen ReidTnnes, 

The following additive compounds of phenanthra- 
quinone and metallic saltshavebeen prepared and analysed : 

* -rC^HsOijZnBra, {C^HgOzla^Znla, Ci^HgO^CdCla, 

■ Ci4HBOa,CdBra, Cx^HsO^Cdla, {Cj^HsOajaiHgBra, 

■Tne relative stability of the zinc and cadmium com-' 
'pounds has been determined by finding the concentration 
, of metallic haloid in aqueous solution with which mixtures 
of phenanthraqmnone and the various double . compounds 
are in equilibrium. This equilibrium concentration is a 
measure of the relative stability. The lower the equilibrium 
concentration, the greater is the stability of the com- 
. pound. : It has, bhen found that with a given metal the 
iodide compound is more stable than the bromide, and the 
bromide than the chloride, whilst the cadmium compounds 
a re more stable than the corresponding zinc compounds. 
Tjbe stability of the compounds therefore increases with 
: drpifrtishing electro- affinity Of both the metal and the 
halogen* The mercuric compounds are more stable than 
efthefthe zinc or the cadmium compounds, as is shown 
by their behaviour towards water, and mercury is the 
fractal of weakest electro-affinity of the sub group. The 
greater complexity of the mercuric compounds compared 
with the zinc , and cadmium 'compounds and of the zinc 
iodide^ Compound compared with' the zinc chloride and 
vhromide ^compounds,/ also illustrates the increasing ten- 
dency W complex-formation vritbdimimshmg electro- 
affinity. . f _ u ‘ ; . • . ' ; ' h "■ ‘ 

145. 'Quin one -ammonium Derivatives. Part II H Di- 
haloid^ Monoaxo-j Bisazo Nitrotriaso and Bistriaxo- 
compounds ; Attempts to Prepare Derivatives containing 
art Asymmetric r Quinquivalent Nitrogen Atom* By 
-Raphael Meldola and William Francis Hollely. 

■ i Taking advantage of the partial and complete reduci- 
"bility of the nitro-groupe in a:6 dinitrc-4-ttimethyl- 
^ammanium-J- ben zoqui none (Trans., 1912, 01., 912 ; 1913, 
Cij W %*n) the authors have prepared a number of new 
quinone-ammonium derivatives "containing naphtholazo- 
and triazo groups in place of one or both of the original 
;mtra groups. The constitution of the a ; 6 dibromo- 
derivative (Trans., 1913,0111., 185) has been proved directly 
\ by synthesis from 2 : 6 dibrbmo^-aminophenol. Systematic 
attempts to obtain a quinbue-ammonium compound of the 
type" (I.) with three dissimilar radicles attached to the 
, nitrogen atom have led to the discovery that this nitrogen 
atom appears to be incapable of carrying three different 
radicles when the weight or size of the latter exceeds some 
limit at present undetermined. If this limit is exceeded, 
the alkylation apparently takes a normal course, in spite 
of steric hindrance, and the isomeric phenolic ether (II.) is 
Obtained. 

o ■- ‘ ■ O.c. 

NO. /N NO. , NO. ^ NO. 

x/: \/ . 

N.a.b.c. ' . : N^a.b. 

' . {»•)•' ' , 

, 146, “ The Estimation of Carbon Monoxide* By 
Joseph Ivon Graham and Thomas Field Winmill. 

' ' As is well known, carbon monoxide is oxidised to 
carbon dioxide by iodine pentoxide, and various methods 
o£ estimating carbon monoxide has been described, based 
bntfais reaction. - The authors have studied the tempera- 
ture : at which the reaction takes place, and the influence 
' of. Other gases on its course. A modified form of H aldane’s 
'gas-analysis apparatus was described, in which the oxida- 
tion may be carried but rapidly, and carbon monoxide 
estimated with an accuracy of 0*02 per cent. 

147. si Alcoholometry and Rational Fractionation* By 
JEIendrik Pjeter Bakenurecht; 

A new distilling apparatus, made from copper, was 
described, which allows the estimation of alcohol in a 
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fermented liquid, containing between ? arid 3 per cent of 
alcohol, by concentrating automatically and in ' one 
operation all the alcohol in one-twentieth of the. original 
volume. , By this arrangement accuracy is easily obtained, 
even in using an alcoholometer. From very weak solu- 
tions, for example, o*oi per cent, all the alcohol may be 
distilled off at once in the hundredth-pint of & sample of 
3 litres. , - ' 

The construction of this apparatus, as well as of another 
one (also described), made out of ordinary < laboratory 
glassware, is based on the following principle, - 

The rectifier, surrounded on the top by an open water- 
reservoir as a depblegmator, should have a large volume, 
tilled with a porous substance, to store up and concen- 
trate the volatile, liquid, until all of the latter has been 
boiled out of the sample, and has thereby heated the 
depblegmator so far that the liquid can paSs to the 
condenser. 

14$. M The Resolution of $-Nitrohydrindene-z-cm- 
boxylie Acid* By William Hob&on Mills, Horace . 
Victor Parker, and Robert William PkowsE. ■ 

With the object of obtaining an optically active benzene 
derivative in which it should be necessary to take into col- 
sideration the relative distribution in space of the sub- 
stituent groups' to account for the optical activity, the 
authors have prepared 5-nitrohydrindene-2-caiboxyiic acid, 

N0 2 * C6H 3 <^^>CH’CO^H, and have shown that it 

can be resolved by means, of its quinine salt into two 
antimeric components. Unless the conHgtiration of the 
nitcophenylene radicle is taken into account, the reason 
for the molecular asymmetry of this compound does not 
appear. It is evidently due to the asymmetrical. disposi- 
tion of the nitro:group with respect to the two methylene 
groups, it being in the meta-position to one and in the 
para-position to the other. 

149. Researches on Pseudo-bases* Part I. “Some 
Condensation Reactions of Cotarnine , Hydraslinine , and 
iso Quinoline Methyl Hydroxide * By Gertrude Maud 
Robinson and Robert Robinson. , 

Cotarnine condenses with 6-nitrohorooveratroie, nitro- 
hpmopiperonyi alcohol, or nitropiperonal to yield nitro- 
homopiperonyl-, nitropiperonylidene-, or nitropiperonoyl- 
hydrocotarnine respectively; The condensation of iso-, 
quinoline methyl hydroxide withfi-nitrohomoveratrole, and 
of hydrastmine with itself, was also described. 

150. Molecular Conductivities of lodoanilinesulphonic 
Acids,* By Mary BoylE. 

The following monoiodoanHinesutphonic acids have been 
prepared and the conductivities of their aqueous solutions 
at 25 0 determined ; 2-, 3-, and ^-iodoanihne-GTSulphonic 
acids, 2-, 3-, and 4-iodoanUine-5-sulph0nic acids, and 2- 
and 3-iodoaniUne^4-su1phonic acids. In all cases where 
iodine is introduced into an orthopositiori to the amino- 
group, a very considerable increase. in molecular con- 
ductivity occurs ; the increase is much less marked in the 
case of and />-iodo- substituted acids. 

151. * The Action of Steam on Sodium Chloride 
(Preliminary Note). By Solomon English and William 
Ernest Stephen Turner. 

Some years ago Emich (Birr., 1907, xl. f 1482) described 
an experiment in which the production of hydrogen 
chloride from salt and water was demonstrated by dropping 
water on sodium chloride heated in a platinum crucible. 
Another and simpler way of , demonstrating the reaction is 
to drop a solution of salt on the surface of a , platinum 
basin at bright red heat, when not only hydrogen chloride 
can be detected in the issuing vapour but the residue is 
distinctly alkaline. 

The authors have attempted to determine the extent to 
Which this hydrolytic decomposition occurs by passing 
steam over sodium chloride in a platinum' boat heated, to 
varying temperatures. There is no appreciable action at 
and below 300*, b^ it becomes recognisable at 700°, and 



286 


Null Method oj Testing Vibration Galvanometers. 


increases steadily with rise of temperature, measurements 
having been made up to iooo°. Sodium chloride pos- 
sesses an appreciable vapour pressure below its melting- 
point ($oo®), and the reaction appear* to take place mainly 
between the salt vapour and steam. In porcelain tubes, 
however, the amount of hydrogen chloride found exceeds 
the alkali left as residue, and so far the authors have been 
unable to trace the reason for the discrepancy. They hope 
to repeat the determinations in a platinum tube. 

152. “Experiments on the Synthesis of the Benzoter * 
penes." Part I. u Derivatives of Benzonor-p- Menthane 
By Francis William Kay and Allan Morton. 

An account was given of the synthesis of some repre- 
sentatives of a new class of terpenes, described as the 
btnzatcrpenes, which have been obtained from the various 
derivatives of a-naphthoic acid with the aid of Grignard’s 
reagent. 


PHYSICAL SOCIETY. 

Ordinary Meeting , May 32 , 1914* 

Dr. A.. Russell, Vice-President, in the Chair. 

A rarer entitled “ Volatility of Thorium Active Deposit S' 
by T- Barratt, B.Sc., and A. B. Wood, M.Sc,, was read 
by the former. - . 

On heating thorium active deposit to various accurately 
measured temperatures up to about 1Z50 0 C» it is fqund 
that B and C each commence to volatilise at'750 0 C., but 
the volatilisation is not complete until 1200° C. is reached, 
the measurements being made by an «-ray electroscope. 
The C curve is peculiar, being similar to two of the.B I 
curves placed end to end, the, inflexion occurring between 
75a 0 C. and 900° C., where about 35 per cent of the 
a-activity is removed. 

When measured by $ radiation, C is not volatile until 
a temperature of 900° C. is reached. D commences to 
volatilise at 500° C. 

In explanation of these results it is assumed that the 
part of C which produces j8-rays, vis., C fi, is a separate pro- 
duct, which is not so readily volatile a$ C a , and the fol- 
lowing scheme of disintegration is suggested ; — 



Discussion. 

Dr. R. S. Willows congratulated the authors on their 
able treatment of the subject. , The suggested scheme met 
most of the requirements of the case and was not in com 
tradiction with any of the other known properties of the 
thorium series. He hoped the authors would extend their 
work to other radio-active series. 

. Dr. S. Russ drew attention to the apparent lack of 
parallelism between the characteristics of the thorium and 
radium series. The volatility of thorium B appeared to 
he not very different from that of thorium C, whereas in 
the radium series, radium B is the most, and radium C the 
least, volatile of the series. Again, the authors concluded 
that there was no appreciable difference in the volatility ot 
the thorium active deposit from a quartz or a platinum 
surface, whereas there was an appreciable difference in 
the case of the radium active deposit, as Dr. Makower had 
shown. 1 

Mr. D. Owen observed that one of'the products was 
styled to have a period of io-**i second. He thought it 


hardly possible to catch a product which only lived for 
that time. 

Mr. Barratt said that only two surfaces were used, 
quartz and platinum, on account of the high temperature 
to which they had to be subjected. In these cases, there 
had certainly been no difference. When different acids 
were used, considerable differences were observed in the 
temperature pt volatilisation.. The period, 10— « second, 
assigned to ThQ* was simply in order to fit the Geiger- 
Nuttall relation. The curve connecting log (7) and log 
(Range) is a straight tine, and the period io—« second was , 
necessary to make the product fit the curve. 

A paper entitled u The Passage of a - Particles through m 
Photographic Films ,” by H. P, Walmslby, M.Sc., and W. 
Makower, M.A., D.Sc,, was read, in the absence of the 
authors, by Dr. S. Russ. 

It has been shown by Kinoshita that when an a-particle" 
strikes a grain of silver, halide, that grain is subsequently 
capable of photographic development. It therefore seemed ' 
probable that the path .of an o-partide projected tangenti- . 
ally to a photographic film should, after development, be 
visible under a microscope. This was shown to be the 
case, and micro-photographs showing the~ tracks of a par-, 
tides through a photographic plate have been obtained* 
The effect of “ scattering ” of a-particles can also be seen 
in the photographs, and this method may prove of use in 
studying the scattering of. a-particles by heavy atoms such 
as silver. This method of studying the path of an a-par- 
ticle possesses the advantage of great simplicity. 

A paper “On a Null Method of Testing Vibration GaU 
vdnomeiers ” was read by S. BuYterwortH, M-Sc. * 

The methods usually employed in the determination c* 
the constants of a vibration galvanometer involve t T * 
measurement of a deflection under three different co. * 
tions. Two of these deflections can only be obtained v , 
approximately. 

By extending the theory of the vibration galvanomete 
it is shown how the constants may be determined b; t 
methods which involve pnly the measurement of one de 
flection. The remaining measurements are carried out on 
an alternating-current bridge, and the results obtained are 
practically independent of the wave-form of the source* 

The principle of the method depends on the fact that a 
vibration galvanometer behaves as a parallel combination, 
of a conductance, a capacity and an inductance, in series 
with a resistance. It is shown how to balance such a 
combination, and the method is illustrated experimentally. 
The constants of various galvanometers are quoted m order 
to show the applicability of the method. Other uses of 
the bridge are suggested. 

Discussion. 

Mr. A. Campbell remarked that it was most interesting 
to find that the electrical behaviour of a circuit capable of 
dynamical resonance could be imitated exactly by putting 
in parallel a resistance, a condenser, and an inductance* 
It was a pity that this combination could not be realised 
in practice since the inductance must have zero resistance. 
However, Mr, Butterworth got over the difficulty by his 
special form of bridge. The limitations of this bridge 
somewhat lessened the range of application to practical 
cases, and he hoped that the author would be able to modify 
the bridge so as to remove these limitations. 

Mr. £), Owen stated that he had found no difficulty In 
maintaining the frequency of the source sufficiently steady 
to maintain the voltage sensitivity of a vibration galvano- 
meter constant within 1 or 2 per cent for a considerable 
time. The author’s analysis of the vibrating coil wasv&ry 
ingenious, but one would like to know whether sensitivities 
calculated by his rather complex bridge agreed witfcutho.se 
obtained by the usual direct method. 

Dr, R. S. Willows asked whether the method could 
be used to find the dielectric constant of a slightly con- 
ducting liquid; if so, was it sensitive enough to be practi- 
cally useful and did the largeness of the required inductance 
again limit its applicability. 
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Mi* Butterworth, in reply, stated tbat the method 
would apply to any vibrating system provided that the 

- conditions mentioned in the paper could he satisfied. It 
was true, as Mr. Owen had pointe 4 out, that the voltage 
sensitivity of certain galvanometers could be determined 
very precisely. This held in the case of instruments cap* 
able of developing a high back E.M.F. The reduction of 
current at resonance would then prevent any considerable 
rise jn the vibration in spite of the large increase in current 
sensitivity. The application of the method to the measure* 
ment of small capacities required investigation. 

“ Experiments with an Incandescent Lamp ” were de- 
scribed and exhibited by Mr. C. W. S. CrawleV and Dr. 
S. W* j; Smith. j . 

. The .first of these experiments was due to Mr. Adden- 
brooke, who, using a too-voit lamp filled with paraffin oil 
: {after removing the tip) as a convenient high resistance in 
a; 200- volt circuit, noticed that some of the many bubbles 
' forming on the filament behaved in a curious way. In- 
stead Of rising at once to the surface from the point at 
which they formed they ran down the legs of the filament, 
against gravity, and then escaped at the leading-in wires* 

. tor. Smith, led to repeat this experiment by Mr. Crawley, 

- discovered another, more Striking, phenomenon. Placing 
the xoo volt lamp in a ibo'-volt circuit in series with a 
variable resistance (conveniently a water-trough) it was 
found possible, by 1 momentarily cutting out most of the 

: resistance, to obtain a single bubble upon * the wire* The 
7 behaviour of such a bubble is very interesting to watchl 
Instead of escaping at either terminal, as in Mr. Adden- 
brooke’s experiment, it travels backwards and forwards 
between the two, “ looping the loops ” of the filament in a 
fascinating way during every journey. 

The peculiarities of this phenomenon, which can be ob- 
tained with either direct or alternating supply, have been 
analysed by examining the size and motion of the bubble 
under various conditions, and sIbo by using filaments of 
different materials and liquids of different boiling-points* 

' It was shown, from the experiments, that a rapid fall of 
temperature from the wire through the liquid, in the region 
through which the bubble moves, is an essential condition 
, of the phenomenon, and also, from theoretical considera- 
tions, 4 how this condition can be used to explain why the 
bubble moves in the manner described. L * 

. Mr. Crawley pointed out, in connection with the first 
experiment, that the lamp proved most satisfactory, being 
able apt only to absorb more power than with a vacuum, 
bin also to stand momentary overload much better. 



NOTICES OF BOOKS. 


Nucleic Acids , their Chemical Properties and Physiological 
; Conduct . By Walter Jones, Pb.D. London, New 
! York, Bombay, and Calcutta : Longmans, Green, and 
<Co.'' X914. . ‘ . 

This monograph discusses with great completeness a 
; very important branch of biochemlstty, and "ft will be the 
f more' welcome because no treatise devoted exclusively to 
. the .subject has appeared before. The 'author is well 
, qualified to supply the want, having done a considerable 
amount of valuable original work on the nucleic acids and 
allied substances, and he displays a sound critical judg- 
ment in' his estimation of the value of the researches and 
deductions of other investigators. It is perhaps no dis- 
advantage that his views are generally very definitely ex- 
pressed, and that he shows no tendency to halt between 
/two opinions. In the first part the chemical properties 
sind the structure of the thymus and yeast nucleic acids 
are exhaustively studied, and in Part II. their physiological 
' conduct is treated in detail. An appendix describes some 
practical work, such as the preparation of the nucleic acids 
and the analytical chemistry of the purine and pyrimidine 
derivatives. 


The Simpler Natural Bases . By George Barger, M.A., 
D.Sc. London, New York, Bombay, and Calcutta: . 
Longmans, Green, and Co. 19x4. 

This monograph deals with the basic substances found in 
animals and plants which are of general biological interest. 
A more or less arbitrary choice of material has been made, 
and certain groups of substances, such as the purine bases, 
are entirely omitted. On the other band, those which are 
included are given fairly full treatment, their physiological 
action as well as their chemical properties and constitution 
being adequately discussed. The practical methods of 
isolating and studying the baseB which were employed by 
their discoverers and investigators are described, and the 
student will be able to gather from - the monograph many 
suggestions as to fruitful research work. 

Alloys and their Industrial Applications . By Edward F. 
Law. Second Edition. London: Charles Griffin and 
Co., Ltd. 19x4. 

In the second edition of this book the results of recent 
investigations are incorporated, and a thoroughly practical 
account Is given of »tbe properties and industrial applica- - 
tions of alloys. Methods of investigating alloys are clearly 
described, the details being sufficiently full for the pur- 
poses of students of metallurgy. The purely scientific 
research work which has been published recently in great 
abundance is not included, the book being intended chiefiy 
for the practical man. Specially important alloys, such 
as brasses and bronzes and the iron.alloys, are treated very 
fully, and some interesting new illustrations have been 
added to the second edition. 

Metropolitan Water Supply . Extract from the Annual 
Report of the Local Government Board for igia 1 — 1913. 
London : Printed under the Authority of His Majesty’s 
Stationery Office by Darling and Son, Ltd. 1914. 

Thf results of the periodical inspections made by Mr. C. 
Perrin as Water Examiner under the Metropolis Water 
Act are contained in this report, and some account is given 
Of the works in progress for the extension and improve- 
ment of the Metropolitan Water Supply. Dr. A. C. 
Houston’s new method of using lime in the Boftening, 
purification, and sterilisation of water ( M excess lime 
method ”) is also described. Many experiments have been 
carried out in investigating this method, and its advan- 
tages and disadvantages are very fully discussed. , There 
appears to be no doubt tbat it enables flood water to be 
safely and speedily used, and that it absolutely eliminates 
danger from epidemic water-borne diseases. 

The Utilisation of Solar Energy * By A. S. E. Ackermann, 
B.Sc.(Engineermg), A.C.G.I., M.Cons.E., Assoc. M* 
Inst.C.E. London : The Society of Engineers (Incor- 
porated). 19x4. 

This pamphlet contains a paper which was read before the 
Society of Engineers in April last, and which dealt with a 
subject of the highest importance both scientifically and 
commercially. It is probably not within the knowledge 
of the average man that water cam be made to boil by the 
unconcentrated rays of the sun, and although a good deal 
is said of the necessity for busbanding the earth’s store of 
fuel, it is perhaps hardly generally realised that by the end 
of the present century the problem of supplying mills and 
factories with fuel will have become acute in America and 
more so in Europe. This being so, these accounts of the , 
official tests of sun -power plants are of peculiar interest. 
The author describes the early types of the Shuman plant, 
in the first of which no means of concentrating the sun’s 
rays were employed; afterwards in the xgxx form of ap- 
paratus plane glass mirrors were used to concentrate the 
rayB, while finally in the 1913, type of absorber parabolic 
mirrors .are used (Shuman -Boys absorber). The official 
tests carried out with this latest form of apparatus are de- 
scribed in detail, and the results sue remarkable enough to 
deserve the very serious attention of engineers. The 
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author writes in a temperate spirit, and the pamphlet is 
an important addition to our knowledge of a new means of 
power production. 

First Report of the Departmental Committee on the Heat Test 
as Applied to Explosives . London : Printed under the 
Authority of His Majesty’s Stationery Office by Darling 
and Son, Ltd. 1914. 

This report gives the details of thb Committee’s work in 
connection with the standardisation of the apparatus and 
materials used in the Abel Heat Test for explosives. The 
preparation of the sample to be tested and the application 
of the test are described in full. All the apparatus is 
illustrated by diagrams drawn to scale, and the report 
contains a short account of the visit of the Committee to 
the M Centralstelle fur Wissenschaftlich-technische Unter- 
suchungeh ” at Neubabelsberg, when Prof. Will stated his 
views upon the question of stability tests for propulsive 
explosives. 


CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.— A ll degrees of temperature are Centigrade unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances de r Academic 
des Sciences . Vol. clviii., No. 17, April 27, 1914* 

Action of Chloroform on Metallic Sulphates. Pre- 
paration of Anhydrous Chlorides.— Auguste Conduchd. 
— Metallic sulphates are readily converted into anhydrous 
chlorides by vapour of chloroform at comparatively low 
temperatures. The following are the temperatures at 
which the reaction begins CuS 0 4 , 250° } NiS 0 4 , 300° ; 
FeS 0 4) 3<x>°; M«S 0 4i 35^°; PbS0 4 , 350°; Al 2 (h0 4 )3- 
400° ; ;MnSO + * 450° ; BaS 0 4 , 500° ; CaS 0 4 , 500° ; 
NaaS6 4> >500°. At these temperatures, however, the 
transformation is slow and incomplete, and practically a 
higher temperature is necessary. At 400— 500°, however, 
the chloroform itself decomposes, giving deposits of carbon, 
so that pure chlorides can be obtained only at low tem- 
peratures. In the case of copper the method is the best to 
employ for the preparation of the chloride. 

Alkaloid obtained from Galega officinalis,— Georges 
Tanret *— Oalega officinalis is a herbaceous leguminous 
plant wfhicfr is much cultivated in France. The author 
has obtained front its seeds a new alkaloid which he calls 
galegine, • It fuseB at 60* to $5° ; it has no rotatory power, 
and is very soluble in water and absolute alcohol. Its 
formula is C$Hi3N 3 , and the composition of its sulphate 
and of other salts shows that it is a. monovalent base. 

Preparation of Pure Butine. — M. Picon.— Pure butine 
can be prepared by the action of ethyl iodide upon mono- 
sodium acetylene. It is a colourless gas with an odour 
resembling that of pure carbon disulphide* The author 
finds that it boils at 8*3° under normal pressure, this being 
a much lower boiling-point than that previously ascribed 
to it. The gas is absorbed by all the reagentB for true 
acetylenic hydrocarbons $ it give a white precipitate with 
aqueous or alcoholic alkaline potassium iodomercur&te, a 
white precipitate with alcoholic or ammoniacal silver 
nitrate, and a pale yellow precipitate with ammoniacal 
cuprous chloride. 

Derivatives of 2. 6-Octadiine-i , 8-diol.— M. Les- 
pieau.— The glycol function of — 

CH a OH.C=C.CH*.CH 2 .CSCXH a 0 H 
is confirmed by the existence of a diacetine, and its un- 
saturated nature is proved by the fact that it fixes bromine 
and iodine. The product of hydrogenation is the saturated j 
linear biprimary glycol CgHrsO*, which has been obtained j 
by the hydrogenation pf ethyl suberato. . : r j 


MISCELLANEOUS. 

Royal Institution. — A General Meeting of the 
Members of the Royal Institution was held on the 8tfr 
inst., The Duke of Northumberland, President, in the 
Chair. Mr. H. B. Hans Hamilton/ Sir William H. 
Lever, Bart,, Mr. Percy ,St. C. Matthey,. J.P., Mr. 
H. W. P. Matthey, Miss’ Matthey, Mr. J. F. C. Snell, 
and Mr, T. J, Taylor were elected Members. The Chair- 
man reported the decease of Sir Francis Lakfng and Sir 
Joseph Swan, Members of the Institution, and Resolutions 
of Condolence with the families were passed. The 
Secretary announced that His Grace the President had 
| nominated the following gentlemen as Vice Presidents for 
! the ensuing year.* — Lord Blyth, Mr* J. H; Balfour-Browne, 
Mr. Charles Hawksley, Dr. Donald Hood, Lord Moulton/ 
Mr. -E. Pollock, Sir James Crichton- Brown (Treasurer)/ 
and Mr. Alexander Siemens (Secretary). l 

The Wellcome Historical Medical Museupa. — The/ 
Historical Medical Museum, which was founded* by Mr, 
Henry S. Wellcome in connection with the Seventeenth 
International Congress of Medicine, was re-opened on May 
28th as a permanent institution in London* It is riTow. 
known as the “Wellcome Historical Medical Museum,”' 1 
and is open daily from 10 a.m. to 6 p.m., closing at x p, ro. 
on Saturday ; entrance 54a, Wigmore Street, Cavendish 
Square, W. Since closing last October the collections, in 
the Museum have been considerably augmented and en- 
tirely rearranged. Many objects of importance and interest . 
have been added, which it is hoped will increase the use- 
fulness of the Museum to those interested in the History 
of Medicine. Members of the medical and kindred pro- 
fessions are admitted on presenting their visiting cards. 
Tickets of admission may be obtained by others interested 
nl the History of Medicine on application io the Curator, 
accompanied by an introduction from a registered medical 
practitioner. Ladies will be admitted only if accompanied 
by a qualified medical man. 


MEETINGS FOR^THE WEEK. 

Thu fcsn.w, iSth.— Royal Society, <1} “Trypanosome Diseases 0/ 
Domestic Aril mute iu Nyasaland, Ttypunvxoma ; 
cuprite (Kleine) Part III., Development in - 
Gtossina munilnn* ; (a) Try panosomes . found in'. 
Wild Glosslna morsittiHS and Wild Game in the , 
r Fly-belt * of the Upper Shire Valley; (3) Pood 
of Gid stna, momtam j {4) Infectivity of Gtossma , , 
momtans in NySsaland during 191a and 1913,“ by 
Surg -Gen. Sir D. Bruce, Major A. E. Hamerton, , 
Capt.D.P. Watson, and Lady. Bruce, “Relation' 
between the, Thymus and the Generative Organs; ... 
and on the Influence of these Organs upon . 41 
Growth/ by E. T. Hainan and F. H. A. Marshall 
(with a note -by G. U. Ytle) “ Vapour- pressure- 
Hypothesis of Contraction of Striated Muscle,” 

, by H. E. Roaf. “Validity of the Microchemical ■ 

, Test for the Oxygen Place in Tissues,” by A. N. 
Drury. “ Man's Mechanical Efficiency,” by*]. S. 
Macdonald. , “ Colouring Matters in 1 the jCofh«- 
pound Ascidian D\aionainol,*cea," by A. Holt, r 
— — Chemical, 8.30. “Nitrogenous Constituents of/ 

Hops” by A. Chaston Chapman. “The Iso- 1 , 
merism of the Oximes— Part IV., Constitution, of, 

' the N- methyl Ethers of the Aldoximes and the- 
, Absorption Spectra of Oximes, their Sodium 
Sahs and Methyl Ethers, by O. L. Brady. “ Wet 
Oxidation of Metals'— Part III., The Corrosion" 
of Lead,” by B. Lambert and H. E. Cullls. 

" Studies in the Camphane Series - Part Xl^XV.,,) 
Isomeric Hydraxoximes of Camphorquinone and 
some Derivatives of Aminocamphor,” by M; O.'' 
Forster and E. Kunz. “ Velocities of CombUntf*- 
tlon of Sodium Phenolattes with Olefine Oxides,*’ ;■ 
by D. R. Boyd and E. R. Marie. “ Colouring . 
Matters, contained as Glucoside in the Flowers of 
, some Indian Plants,” by A. G. Perkin and 'L ^ 
S hurl man. “ A New Cnlorocamphor/ by T. M-, ' 
Lowry and V. Steele. “ Ideal Refractiyitxes or r 
Gases,” by W. J. Jones and J. R. Partington. ; 
“ Purification and Physical Properties ofa-Bromo- 
naphthalene,” and- 11 Determination of Water'll* / 
Alcohol-water Mixtures by the Clouding Point*" 
of Mixtures .with a-Bromonaphthalene,” by 
Jones and A. Lapworth. ;C 
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THE PREPARATION OP EYE-PRESERVING 
GLASS FOR SPECTACLES.* 

By Sir WILLIAM CROOKES," O.M,y F,R,Sl 
s if ^ (Continued from p. aSo). 

•* . ,l \‘ Copper i , 

• Copper* by itself as A constituent of glass is not of much 
i;4dvantXge. It colours the glass blue, has not much 

action on the ultra-violet rays, but cuts off three-fourths 
of the heat rays. It forms a useful addition to’ other 
'gbfourmg agents in tending to neutralise those of the 
OrRnge-yellow colour. 

4 ‘ r ■ Iron (FeO). 

. Xronis introduced into the glass as . ferrous sulphate, 
care being taken to avoid all oxidising agents, - The fused 
. mass is stirred with, a carbon rod, and: a little powdered 
bharcoal added to the melt in the crucible. In quantities 
\ from i to 2’5 per cent the obstruction to ^ heat radiation is 
‘great,»hd incfeaSds with the quantity of metal present. 

* One per cent of itfdn cuts off , about 65 per cent of the heat, 
and 23 per cent cuts off about 89 per cent. The action 

' on the ultra-violet end is but slight; the photographs ex- 
l tending to k 34^7 with the lowest amount of iron, and to 
■ X 3560 with the largest amount experimented with. The 
flight transmitted by the 2 mm. plate is 71 per cent with 
the least amount of iron and 50 per cent with the largest 
; amount. The colour of the glass is greenish blue. Iron 
in tbe ferrous state, therefore, will prove useful on account 
-Of its communicating adiathermic property to the glass. 

Iron (FeaO^), 

! In, this state of oxidation iron glass cuts off ultrar-violet 
light to a limited extent. When small proportions only 
ate present, such as 0*25 , per cent, the rays are trans- 
ihitted iromA3Soo (far in the ultra-violet), and it iB Only 
v When the amount of iron in the per state rises to about 
' a ger cent that the glass becomes dpaqhe to the rays near 
X 4000 (about the limit of visibility in tne violet). ; A glass 
: hf this composition cuts off about 63 per cent of the total 
heat; The colour is almost pure yellow. The glass 
: transmits about 75 per cent of the incident light. Iron in 
$fce per state, therefore, is another metal useful in com- 
Mnaddn. - ' 

1 ; r . Lead. 

\ \ :A plate 2 mm. thick was cut from a block of Faraday’s 
« heavy glass ” (born-silicate of lead) prepared by himself, 
and tested as a sample of lead glass. It is practically 
t colourless and transparent, and is opaque to the ultra 
violet above \ 3800. Its action on the heat rays is slight, 
lonly cutting off about 38-5 per qeat. 

"v '* '■ ' ' . Manganese. 

ft v;Gla|is containing manganese is of a reddish purple 
f\ colour, jjn rfespect to obstruction to .the ultra-violet and 
^ heat rays manganese has no special action. It has, how 
Vfeyeft been experimented with to obtain aneutral coloured 
4 ’*-■ i by adding it to glass containing a greenish colouring 

~ Neodymium and. Praseodymium. % 1 ■ / 

These two bodies would be useful in the quest for, a 
; Sliitable glass were they to be obtained at a price which 
would not- be prohibitive. In aqueous solutions 
■* praseodymium salts are greenish yellow, . and those of 

* Read before the Royal Society, November 13, 19 3. From the 
V. PhitosopHical Transactions 0 the tioyal Society, Series A, vol. ccxiv., 


neodymium are of a violet-rose colour. Mixed together 
in the proportion of five parts of praseodymium to one of 
neodymium the mixture is of a neutral grey. In solid 
solution in glass the colours are— praseodymium greenish 
yellow, and neodymium lilac. Melted together in glass' 
in the same proportion as in aqueous solution, the resulting 
colour is also neutral grey. In this respect these two 
elements differ from nickel and cobalt, inasmuch as the 
colours remain constant either in aqueous solution or 
melted in glass, and the proportion required to obtain 
neutrality of tint appears to be the same in. each case. 

Uranium . 

Glasses were prepared containing from half a percent of 
uranium to over 4' per tent; ' Thecolburofthe glasses with ; 
smallest quantity of metal is vetyfaintbtowh; ahd>iththe 
highest proportion it is yellowish brown." The; opacity for 
uftra-viotet light increases as the glass fsr ieher In metal, < 
the one with about 4 per cent uranium being opaque to the 
indigo and violet down to the blue. The heat absorbed at 
most is about 55 per cent. These results show that 
uranium is a metal likely to be useful in combination. 

Composition 0 f Glasses Specialty Selected for Practical Use*. 

Whilst bearing in mihd that the chief object of this:, 
research is to find a glass that will cfat off as much* as 
possible of the heat radiation, I have also attacked the 
problem froth the ultra-violet and the transparency 1 points of 
view. Taking each of these desiderata by itself I haVe suc- 
ceeded in preparing glasses which cut off over 90 per pent 
of heat radiation, which are opaque to the invisible ultra- 
violet rays, an d am sufficiently free from colour to be 
scarcely noticeable when used as spectacles. But I have 
hot been able to combine in one specimen of glass these 
three desiderata in the highest degree. The ideaLglasa 
which will transmit all the colours of the spectrum 
cutting off the invisible rays at each end, is stiff to bb 
discovered. : . : 

As far as transparency, however, is concernedit will not 
be an unmixed advantage for the sought-for glass to be quite 
clear and colourless. The glare of a strong light op white 
cliffs, expanses of snow, electric light,* &c.; is known to be 
injurious to the eye, and therefore a tinted glass combining 
good obstruction to f the heat radiation and ultra-violet 
rays is the best to, aim for. ■ 

Grey or neutral tints are the most pleasant to wear. 
They do not appreciably alter the natural colours of objects, 
and are a great relief to the eye. Many glasses are met 
with in comnierce of different colours which are found by 
experience to suit the public demand for tinted spectacles. 
They are of various tints of yellow, green, blue, and 
neutral, and therefore I do not think it will be wrong to - 
select the tints of my glasses, suitable in other respects, 
no darker than those which appear to suit the public taste. 

As a basis for the preparation of the coloured glasses, - 
Mr. Powell prepared for me a quantity of hard soda-flux 
mixture of the following composition ;-t- * ' " 

Sand .« . * *>■ .. fir *00 

Sodium carbonate, anhydrous *. 2$ *50 ' 

Sodium nitrate, re-crystallised . . . ■' 5*00 
Calcium carbonate, precipitated . 7*20 
Borax . . . .. »• «. .. Ml . 075 

Arsenictrioxide .. .. „ • . 0*55 

xoo-oo ■ . 

This mixture whilst melting loses about 25 per cent in 
weight. When first melted, it is colourless ; on, second 
melting it acquires the usual faint greenish tint of soda- 
lime glass- The v contents of a large potful of the melted 
fiux was poured' ‘into 'cold wafer. The brpkeft-up mass 
was sent to my laboratory and has been used in the pre- 
paration of the test glasses. - The object of pouring die 
molten flux into water Js to break it up and render.it easy 
to powder for convenience of adding other ingredients* 
In this state I call it V Fused Soda Flux.” 
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Sometimes it is found advisable to use the dux in its 
raw state without previous melting, and when working 
upon the large scale this is the best plan. I then call it 
M Raw Soda Flux.” 

5 -Without counting numerous preliminary experiments, I 
have made and fully tested over 300 tinted glasses, the 
quantitative composition of each, being known. From 
fteSe glasses I have selected a certain number which 
^possess valuable qualities in respect of atherma.ncy, 
adiactinity, and transparency. 

.* - 1 will now give the composition of these glasses, and 
the special properties in respect to the desired results* 
Glass 130. 

Fused soda flax . . .. .. .. 90*00 

", Cerium borate • . .. .. .. .. 8*13 

Nickel sulphate, crystallised . . 0*07 

J : ; Vranoso-urahic oxide i*8o 

;v; / ; k v ■ : V 1 / 4 ■ ' • : 1 - 100*00 ■ 

In Glass 150 a small amount of nickel has been added 
; tptbe cerium and uranium. The colour is pale yellow, and 
It is opaque to ultra-violet radiation, the limit being A 3613; 

’ ■ It cuts of 37 per cent of the heat radiation and transmits 
' ; per cent of the incident light. The tintometer numbers 
: Kei^Fed,^; yellow, 3*5$ Wue, ; 0*5. ’ 

” r *v* f * / .'"■'s' \ Glass x$&. 

f '■ Fused soda flux" .. .. ; ,, 8975 

Cerium borate , .. . . 8*18 

: Ferroso-femc oxide. . .. «• 2*03 

Chromic oxide . , .. .. o-og 

■■ \ ' r 100*00 

' This glftss Is pale greenish yellow. It is quite opaque 
to all the ultra-violet rays,, the limit being A 3700. It cuts 
. oft 63 per cent of heat radiation, and transmits 54 per cent 
of the light. 

1 The glass has a pale greenish yellow colour. Its tinto- 
meter numbers are Yellow, 2*75 ; blue, 3*5, 

. . Glass 165. 

Raw soda flux •• .. .. . . 87*56 

Cerium borate .. .. 8 00 

Ferrous sulphate, crystallised .. 3*00 

Uranic oxide .. Q ‘55 

Nickel, oxide .. .. *. ». 0*09 

Chromic oxide . . .. .. .. 0*80 

100*00 

This glass cuts off practically all the ultra-violet rays 
shorter than A 3680, and 38 per cent of the heat radiation. 
It transmits 48 per cent of the light. Its colour is a 
pale yellowish green. Its tintometer numbers are : — 
Yellow, 4*0 ; blue, 2*50. 

Glass 187. 

This glass and the next are both cerium glasses. No. 
■ £ 187 is composed of ; — 

Fused soda flux . . .. .. ** 83*0 

-v Cerium nitrate, crystallised . . *. 17*0 

100*0 

The heat rays cut off by this glass are only 27 per cent, 
but its other qualifications are important. It is practically 
Opaque to ultra-violet radiation, the limit being A 3650, and 
it transmits 99 per cent of the light. 

; J In the tintometer and opacity meter no colour or want of 
; transparency can be detected, although against white paper 
1 ih a good light ft faint tinge of yellow is perceptible. 

' Glass 197. 

Fused soda flux .. 79*00 

Cerium nitrate, crystallised .. . . 20*50 

Nickel sulphate, crystallised.. 0*30 

Cobalt sulphate, crystallised.. ... 0*05 

Uranoso-uranic oxide •• ♦. .«** 0*15 

ioo*oo . 


Nickel and cobalt are here mixed in the proportion to 
make a neutral tinted glass, the other ingredients only 
slightly modifying the colour. The colour is a pale neutral. 
It is opaque to ultra-violet rays of shorter wave-length than 
A 3700, and cuts off 41. per cent of the heat rays.* It is 
transparent to 45 per cent of the incident light. The 
numbers in the tintometer are -Red, 3*00 ; yellow, 3*00 5 
blue, 5*50. - 

Glass 202. 

I have obtained a neutral tinted glass by neutralising the 
orange-yellow colour communicated to glass by iron in the 
ferric state, by adding to it a little cobalt, which colours it 
blue. The composition is : — 

Soda flux .. .. •• ,, , , 95*X5 

FeaC>3,, .. 4*75 . 

CoSO^HjjO . .. .. o*io 

: t 100*00 _ ' 1 ' 

The resulting glass is opaque to ultra-violet of shorter 
wave-length than A 3830, it cuts off 83 per cent of the heat 
radiation, and transmits 25 per cent of light. The tinto- 
meter numbers are Yellow, 2*5 ; blue, 5*5. 

.■* * ' ‘ Glass 210. * 

Fused soda flux 

, Ferrous sulphate, crystallised 
Chromic oxide . . ...... . , 

Carbon, in fine powder . , . . 



100*0 

Glass 210 is of a bluish green colour, the blue colour com- 
municated by the ferrous oxide making the colour of the 
Chromium not so pure a green. It cuts off all ultra-violet 
rays of shorter wave-length than A 3620. It obstructs 87 per 
cent of the heat radiation, and transmits 30 per cent of 
light. The tintometer numbers are;— Yellow, 2*0 ; 
blue, 16*0. 

Glass 217. ; 

A further attempt was now made to get the iron in the 
ferrous state, and a glass Was prepared of the followirig 
composition:— , * . 

Fused soda flux . . . . . . , , 96*80 ? 

Ferroso-ferric oxide, . .. .. ,, 2*85 / 


Carbon 


0*35 

100*00 


A few percentages of finely powdered carbon are added, 
to this mixture before fusion fo-keep the iron in thu proto- 
state. Any excess of carbon rises to the top of the fused 
mass and prevents oxidation of the iron. This glass la p? 
a pale blue colour, and cuts oft the ultra-violet rays shorter, 
than a 3550. It cuts off 96 per cent of the heat radiation, 
and transmits 40 per cent of light. Spectacles made of 
this glass are very pleasant. The glass ift bluish with ft 
tinge of green. In the tintometer the numbers, are:*— 
Yellow, 2*0 ; blue, 8*0. „ £ 

Glass 221, ■ ’ ^ 

Fused soda flux # # 8o*o r ^ ^ 


Cerium nitrate, crystallised 
Uranoso-uranic oxide .. 


V * 


' ioo*o . ; 

In this glass the action of uranium on the ultra-vio)bf| 
rays is added to that of cerium. The colour: is |wSp?i 
yellow. It practically cuts off all the ultra-violet radfaei 
tions, the limit being A 3685, and it also cuts off 
cent of the heat rays. Its transparency is 60 per cent. InS 
the tintometer the number is : —Yellow, 8*0. \i :,± 

Glass 238. 

Raw soda flux .. ... „* 

Cerium nitrate, crystallised' . . . , 



100*0 
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J Glass 338 is similar in composition to Gtass 187, but it 
f contains more cerium. Like 187 it is practically opaque to 
ultra-violet light* the limit being about \ 3610, the injurious 
rays being beyond this wave-length. It cut*, off 34 per cent 
of the heat, and transmits 71 per cent of the luminous 
jav$. In the tintometer the numbers are i— Red, 0*375 i 
yellow, 0*375 blue, x’500. 

(To be continued). 

DIFFUSION AND MEMBRANE POTENTIALS.* 
By E. B. R, PRIDEAUX, M.A., P.Sc. 

When two solutions of the same salt of different concen- 
; trarions, or of different salts, are separated by a porous 
diaphragm, there is generally an e.m.f. set up at this 
" which differs in magnitude from the diffusion e.m.f. at 
the junction of the same two solutions without any separate 
membrane. "• > , 

In considering the possible cause of this potential, it 
^would seem to be important to emphasise the distinction 
between those membranes which are capable of furnishing 
ibns of the electrolyte and those which are 'riot. „ 

\ There id an essential difference between chemical pre- 
cipitation membranes, suebas those of copper ferrocyanide, 
and: organic tissue membranes, such as parchment, cbt- 
lodion,orgeIatin. The former kind may, as Beutner has 
pointed out, act to some extent like the AgCl and other 
eleetrolytically conducting solids investigated by Haber 
and BeUtner ; they form a reserve of ions and behave to 
some extent like metallic electrodes. Beutner, for ex- 
ample, observed an e.m.f. of 0*115 volt which remained 
steady for ten minutes in the combination 

: . , ; . K*Fe(CNj6 I Cu a Fe(CN)6 | CuS0 4 . 

He supposes that this e.m.f. is due to the concentration 
:fairbetween K*in the K 4 Fe(CN)6 and the small K* pre- 
sent. in the CUSO4. There is a small amount of double 
ferrocyanide of K and Cu in the membrane which is re- 
versible with respect to E ions. If the CuS 0 4 side is 
Stiffened with gelatin, so as to prevent the diffusion into 
the body of solution of those K ions which are continually 
being produced on this side, then the e.m.f, drops to 
! o«op3^~o*oxo volt. 

, 4 Tots valuable hint as to the nature of Cu 2 Fe(CN}s 
membrane was not available when the author commenced 
a series of researches which were devised to ascertain to 
what extent such a membrane hindered 4 the motion of the 
ibns of A salt — sodium benzoate — which as a whole dif- 
fuses through with: great slowness. Although potentials 
: were obtained with this solution, which, unlike those ob- 
, served by Beutner, remained constant over long periods 
and also gave a regular alteration of e.m.f. with concen- 
tration gradient, yet the substitution of another membrane 
Sometimes gave results differing from the former by far 
greater amounts than could be accounted for by experi- 
mental error* The anomaly could only be accounted for 
jby^tbe superposition of irreversible effects and effects of 
reactions with materials .of the membrane, upon those due 
to the selective hindrances of ionic diffusion. 

It was decided, therefore, to Investigate those simpler 
cases in which the latter cause alone was likely to be 
\dperative. ■ 5 >: 

.c ; This simplification is to be expected in the case of 
cdtlulose or .other organic tissue membranes: which have 
.^'particular importance to physiological chemistry oh 
account of their similarity to animal and vegetable mem- 
branes. * - 

, The e*m.f.*s observed in muscles, nerves, &c., have 
been, assigned by Ostwald (Zeit, Phys . Chem„ *890, yi M 
71) to a selective permeability, of ions. The effect hi ay 
be, divided into two parts . 

j : ♦ A’papcr wad before the Faraday Society, April 34, 1914. 


x. Hindrance of ionic motion due to the, nature of the . 
solid membrane. ' 

a, Hindrance of ionic motion due to the sugars, starches* 
&c., which alter the properties of the solution within the 
membrane as compared with the solution outside. 

The following investigation obviously deals with the 
first of these effects. . v \ ■> 

The simple theory of an e.m.f. due to selective perme- 
ability of two iorrs through a membrane is of course merely 
an extension of the theory of diffusion potential. A dif- 
fusion e.m.f. is found for the membrane which is supposed 
to be due to the difference in the relative ionic mobilities 
in that medium as compared with the ionic mobilities, in 
the solution. Little experimental work appears to have 
been done with the following definite objects s-~ • 
x. Ascertaining over what range of concentration, if 
any, a constant transport number of the anion in a mem- 
brane could be defined. 

2. How far such transport number differs from that in 
the solution. 

To a research on the diffusion potential due to sharp and 
mixed surfaces of separation Gumming (Trans. Far. Ste,, 
19x3* yii„ 5) has added a note on the bee of membranes, . 
The symmetrical combination^ , ,J 

(x) HgHgClN*ECl I connecting solution l N*EClHgClHg(a) 

; *. ■ * 1 - * ^ .■ * , * 

was rendered unsymmetrical by the interposition of a 
membrane at a while at b the liquids were mixed. If the 
membrane was parchment the electrode (x) on the side of 
the membrane was 4 - to the other to the extent of 3 mv. 
when the connecting solution was HC1, and (1) was about 
6 mv, - to (2) when the connecting solution was NaOH. 
With LiCl (x) was 4- to (2) by 0*6 mv. 

These results on the whole point to a strengthening of 
the diffusion potential by the membrane, f to an tx* 
aggeration of the differences between the anion and cation 
mobilities. The difference between membrane and dif- 
fusion potentials gradually disappeared with time, indicating 
perhaps a gradual removal of the mixed layer from the 
membrane by diffusion. 

In the following series of measurements parchment paper 
was chosen as the membrane material on account of its 
wide employment in. chemical and biological researches, 
which gives a value to any additional knowledge of its 
properties. 

A salt was required which should* as a whole, diffuse 
only slowly through the membrane, and which should not 
furnish any appreciable amount of H' or OH' by hydro- 
lysis. Sodium benzoate proved suitable in these respects. 

It was considered important to use a binary salt in order 
to reduce the uncertainty in the calculation of ionic 
concentrations. 1 

The amount of sodium benzoate diffusing from a N/$ 
solution through parchment into pure water was found to 
be small. , It was not sufficient to influence the e.m.f .„ in a 
day, if the weaker side was at least N/ro ( When there, " 
was N/2 solution on one side and N/xoo upon the other a 
slow fall of e.m.f. wjth time was observed. In such cases 
the more dilute or both solutions were analysed imme- 
diately after reading the e.m.f. 

The combination actually used was-~ 

membrane 

HgHgCIN’KCl I NaB NaB N-KClHgClHg, 

I Ci C* 

The temperature variation of the membrane e.rM* JtseH 
for variations of -a few degrees in the neighbourhood of 
x8° was shown to be unimportant, that in the. calomel 
electrodes is, of course, eliminated by their opposition. The 
quality in temperature of the two electrodes was in most 
cases checked by a measurement of the one against the 
other when they were connected by N-KCl. , 

The diffusion potentials of N*KC 1 against CgHjCOONa 
at concentrations C* and C a was eliminated by a concen- 
rated solution of potassium chloride (3*5 N). At present 




it cannot be stated certainly that thesaturated KCl eliml- 
ndtei the diffusion e.m.f; at the junctions— \ ■ 

N*KCt | CeHgCOONa 1+KCl 

but the probability* that; these were either eliminated or 
htought to vory low values, andtheir difference therefore 
inmost eliminated, is .strengthened by the result of the 
nreasbrements of the diffusion e.m.f.. of CgHsCOONa Cx 
against 0*. \ 

V" , The .membrane was secured by rubber rings and metal 
clamps between two flanged glass tubes held horizontally, 
closed at the ends by stoppers containing glass tubes bent 
at right angles to make connection with the calomel elec- 
trodes. The e.m.f. became constant as soon as the com* 
bination was setup, whereas that of the copper ferrocyanide 
previously investigated often required half-ah-hour or more 
to attain a steady value. The more dilute solution was in 
all cases positive. 


CeH^COONa 


Ionic Concentrations. 

These were calculated from the molecular conductivities 
in the usual manner. The data in' Kohlrausch and Hoi- 
born’s M Leitvermogen n were supplemented by determina- 
tion of conductivities from o*x N to x N. 

* The values at 25 0 are as follows : — 

C«» x*o 0*5 0*2 o*i 0*05 0*02 o*oi 

*.-42*2 52*6 62*0 67*2 70*4 74*5 7 6*5 . 

V -~ 1 c •* 

interpolated. 

The values of [Na*] or a c as tabulated below were plotted 
' against C and the values ac in the table have been read off 
from this. 

C"bO'ox 0*02 0*05 o*io o*2o 0*50 x*oo 
ac m 0*0086 0*0167 0-O3QS 0*0755 0*139 0*295 o*472 


Diffusion Potentials. 

The transport numbers of Na* and C6H5COO' in aqueous 
solution with which were to be compared those in the 
membrane may in the first place be determined from the 
data collected by Bredig (Zeit. Phys . Chem. t 1894, xiff., 

. xgi). From the ionic mobilities _ at high dilution of 
Na*«>49*2 and CgHjCOO'-sra, the transport number of 
the anion (» A ) is 6*388 and 1,- 2» A is 0*224. It was de- 
sirable to supplement this by a determination of the average 
-transport numbers in more concentrated solutions. This 
* was done by measuring a series of diffusion potentials* , 


From the equation — 

Diffusion potential, Erf «■ 0*058 (i*- 2# a ) log 2 —$ - 

the mean value of x -2«a could thus be determined. 

The measurement was carried out in a similar manner, 
-to that of the membrane potential, the place of the mem- 
brane being taken by a syphon tube containing the more 
dilute of the C6H 5 COONa solutions. No special care 
was taken to preserve a sharp boundary between dilute and 
concentrated solution, since, in the first place, no change 
of E, was observed within a moderate time ; such a change 
would have taken place if the progress of the mixing with 
time had been capable of producing it. Cumming(/or, citi). 
also has been unable to detect any potential difference dtljp 
to the opposition of a completely mixed and a sharp 
contact between two electrfalytes. 

The results indicate that the relation between. Erf and 

log i-lS* is nearly linear, and that therefore there Is a 

mean transport number which . does not vary much with, 
the dilution. ' A 

The e.m.f. between a o*r and o*ox solution is* #*gv, 
almost identical with that between x*o and o*x solution . 

E(mv). Ci, Ca* log a]Ci-log agCa. V?. 

,12*8 o*x 0*01 9*945 i 

17*5 0*2 o*oi 1*20 /.A 

21*2 0*5 0*01 1-53 , ' ‘ 

25*1 x*o 0*01 x*74 

12*85 r*0 o*ox o*79 

22*6 , 1*0 0*02 1*45, 

These results are shown by the lower line on the;grajf&- 
The best linear equation connecting E and log 0l - x was 

calculated by the method of least squares, and it was/ 
found that— , ' 

E(mv.) « 1+13*5 log 

On the above assumptions the linear graph should 
through the origin, actually it is +x millivolt away. Tttev 
average value pi t - zn A is— ^ fi 


and— 


* 3*5 
58 . 


■. 0*234 


, , ' " ■ ^ • v& £ 

■ ■' - ■* * 0*383. ; • / , :■ 

The transport number of the anion therefore agrees 
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S tb thtt calculated from, the ionic mobilities at infinite 
dtipn, ue^ 0*388* 

'[ \ Membrane Potentials; 

; The potentials observed when the diffusing layer is on, a 
parchment membrane are considerably higher than the 
ordinary diffusion potentials, although they do hot in any 

Case reach the value E(mv.) « 58 log ~ corresponding 
. , • La 

to n* *0, or a membrane impermeable L to the benzoic 
anion. On the above assumptions the effect of the mem- 
brane appears to be to decrease the mobility of the anion 
compared to that of the cation. 

The relation of log 2 — £ tof E is here also approximately 

linear, and horn it; an average transport number in the 
membrane has been calculated. 

The magnitude of the deviations may be seen on the 
accompanying graph; They may perhaps be due in part 
to the uncertainty in the calculation of ionic concentra- 
tions froth conductivities. The theory has also been 
somewhat severely tested by the employment of such 
different ranges of concentration. Thus it has been as- 
sumed that a fall of ionic concentration between 0*5 and 
0*05 will produce; the same e.ra.f* as the fall between 0*2 
and 0*02. ;■ " , t * 

In the following table the total concentrations- of the 
*Wo solutions are given in the first column, Ct, C *. The 
hmoht cohnnn cootaittft tfae logarithms of the ratios of 
Ionic conctntration, the third the observed e.m.f. in 
lniilivqlts , :•^ . - ' ' 4 ^ . ' 

, C*,Ca. logSHi, E (millivolts). 

' o*aoa-ro^koo7 . 0*36 10*80 

0*505— 0*20$ 0*30 12*20 

0*202^-0*064 0*44 14*95 

0**02-70*025 „ 6*81 23 05 

.v';, 1 ' - 1 0*505^-0 064 076 24**0 

0*202—0*02X2 0*9$ ; 28*25 

/ ' 0*501— 0*0252 rias 3260 

0*505—0*0245 ri4 34*45 

0*262—0*012 I*r3 35 '*o 

1*010—0*023 1*39 37 * 2 5 


The numerical constants of the linear equation 
1 t* i^/uiOr 


me found to be :— 

■ E(mv.) 

Bence — 


' e-p^logi. 


4*53+24*8 log ■ 


, v ; , r sS{it— mmx) « 24^ 

'UOdl'T, 1 ( 

X-2*a « O-428 *■ 0*286. 

* It is remarkable that this graph does not, as in the case 
40 Effusion 'potentials* pass almost through the origin but 
Intercepts- an ordinate of 4*5 millivolts. Pending further 
investigation the author is unable to suggest an axplana- 




{MM'S to aero. It may be that the function 
assumes other forms between the smaller differences of 
concentration observed (about 2 to r) and zero difference,. 

: For fuph differences in concentration as lend themselves to 
pneafturement the transport number ofthe anion is apparently 

decreased in the ratio -,«■ 0*74, ,■#>., the transport 
‘ ^ 1 , ■ . 0*388': J . 

number of the anion in the membrane is less than three- 
fourths of that jn the free solution, 

Further work pn similar lines will, it is hoped, decide 
the applicability of the above hypothesis to other oases, 
and also whether it is true in general that the mobility, of 
the $1ower iph is, apparently checked by such a diaphragm. 
- This work was done at the Muspratt Laboratory of the 
^Puiymity of Liverpool in *913; 


the scientific w^ek;"; *-.vr* 

(Prom Our Own Paris Correspondent)* 

Extraction or Germanium from theWaters of Vigny, 

In a recent study M * Jacques Bgrdet announced that 
germanium is to be found among the rare bodies contained 
in the water of Vichy. Since then he has undertaken the 
separation of this exceedingly rare body. The new re- 
searches, in which he gives the results obtained, have just 
been presented before thie Academy by M. Moqreu. In 
treating too kgrmt, of the earthy residue which is precipi- 
tated daring the evaporation of Vichy water employed in 
the manufacture of salts, xoo kgrms. of earthy salts corre- 
spond to 250 tons of mineral water. In proceeding, by 
. separations regularly followed with the spectrograph, so as 
pot to lose this precious metal, the author has managed 
. to obtain 6 centigrms. of pure oxide of germanium. - Thla 
result corresponds to a proportion of 24 hundred-millionths : 
of a milligrtn. per litre of water. This shows the sureness 
of the physico-chemical method in analysis. \ This kind of 
analysis may be compared to the extraction of radium, 
wherein also we proceed by separations, in following the 
operations with the electroscope. In the speetro-chemical 
analysis separations are also made, but they are followed 
With the spectrograph. Thanks to this new means it is 
possible to obtain infinitely smalt quantities of matters 
which it would never have been possible to isolate with the 
old methods. _ ' * , ; , 

Transmission to a Distance of Coloured 
Photography. / 

Telephotography is an invention- of a relatively recent 
date. As is known, it consists in the transmission to a 
distance of photographs, drawings, plans, or sketches* 
Twadifferent systems have been devised by Prof. Korn, 
of Munich, and by M. Edouard Belin*. of, Paris,. An Italian 
engineer has tried to improve upon these methods. He 
has had the idea of transmitting telegraphically to a dis- 
tance coloured photographs. His method consists in 
realising this transmission in three distinct and successive 
phases. In the first phase, for example, the orange-red 
colour will be transmitted, in the second green, and in the 
third the violet-blue colour. In this way the film of the 
receiving station will receive three different impressions in 
three separate times. This method can be realised in two 
ways (*) Either the coloured photograph will be placed 
on the turning drum of Korn's apparatus, this apparatus 
being lighted successively by a coloured source of the three 
different colours ; or else (2) the photograph having been 
taken by means of an apparatus capable of obtaining in 
one single pose the images corresponding to the three 
fundamental colours, by successively transmitting these 
images lighted by white light. This method is also appli- 
cable to Belin's system of photography. For that it .suf- 
fices to prepare three bicbromated gelatin, negatives, 
corresponding to the three fundamental colours, and to 
transmit them one after. the other to the receiving station. 



Institute of Metals , — Portsmouth Conference, — Ports- 
mouth has been selected as the place of meeting for the 
Autumn Conference of the Institute of Metals. The 
. Conference, which will be presided over by Engineer Vice- 
Admiral Sir Henry J. Oram, K.C.B., F.R.S., the, Presi- 
dent of the Institute of Metals* will be held on Thursday? 
September xo, and Friday, September xx, in the Municipal 
College, a number of important papers being read each 
morning. In the afternoon of September 10 a visit will 
be paid to Portsmouth Dockyard, and there will be a 
Dinner in the evening. On September xx the afternoon 
function will consist of a Luncheon at the Cowes Works 
a£ Messrs- J.v Samuel White and Company, the works 
afterwards being visited* ' 
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; PROCEEDINGS OF SOCIETIES. 

' ROYAL SOCIETY. 

Ordinary Meeting, May 28, 1914. 

Sir William Crookes, O.M., President, in the Chair. 
Papers were read as follows 

. "Anomalous Trichromatic Colour Vision” By Prof. 
W; VTatson, D.Sc,, F.R.S. 

It is shown from the results of measurements made on 
some forty subjects .that anomalous trichromates are 
jtharplv divided into two distinct classes, and two experi- 
mental methods of distinguishing these classes are de- 
. scribed. r . • ' * ; 7 - 7 , v 7 J 

V One class corresponds apparently to a reduction form of 
ordinary trichromatic^ is characterised 

by want old^fimtenesa when mating : certain matches, 
j The other class cannot lj« considered a Reduction form of" 
hormai trichromatic vision, bflt corresponds to an abnormal 
tyna of trichromatic vision in that one of the sensation 
curves occupies a displaced position In the? ; spectrum^ j 
; Colour matches obtained bythis class of anomalous, tuw 
chromates differ from the normal, hut the accuracy with 
which theycati he made is as great as iri the case of the 
normal. ' > ' " . - ' / ' ’• , ■’■■y 

A curious fact a&to the first biass is clearly brought out 
by the meaflurements recorded, namely, that in the matched 
described * although r a considerable band ofthe spectrum 
supplies. E satisfactory thatch id these persons^ one limit 
^ of this band always corresponds to the pdrition which gives 
> correct match, for the. normal, although the band lies 
sometimes op one aide and sometimes on the other . of this 
poa ufibtiv \ ; ' . ;r V' ' *' 

** Difarmdiol-peroxide.” By Dr. H. J. H. Fenton, 
F.B.S. ' ■ . m • 

: The conditions of co-existence, and the mode of inter- 
; action, ofhydrogehdioxide and formaldehyde are of some 
interest in connection with certain theories which have 
b-en advanced In order to account for the photo-synthesis 
of carbohydrates in the living plant. [Compare, for ex- 
ample, Bach (Compies Rendus , 1893, cxvi., 1145), and 
Usher and Piwtley ( Proc . Roy. Soc. f 1906, Ixxvii,, 369, 
and Ixxvii?., 318)]. 

During the course of some experiments in this direction, 
it has been found that, under appropriate conditions, 
these two substances combine to form a compound 
sH-CHO’HaOa which crystallises in large transparent 
plates or prisms. This compound explodes when warmed 
to about 75 0 , and takes fire if brought into contact with 
reduced iron or platinum black. It decomposes slowly in 
bright sunlight and appears to undergo some interesting 
changes, but it is stable if kept in the dark. In aqueous, 
or acetic acid, solution it gives the normal molecular 
weight for the formula indicated, and its condition at o°, 
in aqueous solution, remains unchanged for forty-eight 
hours or more. If the aqueous solution is treated with 
platinum black the hydrogen dioxide is catalytically de- 
stroyed, and the freezing-point depression remains practi- 
cally unchanged, indicating the dimeric form of the alde- 
hyde, or else a corresponding mixture of the trimeric and 
monomeric forms (compare Aubach, Chetn. Centr 1905, 

TO$l). 

The general behaviour of the substance indicates that it 
is to be regarded as an “atomic” compound, in the ordi- 
1 narv sense of the term, rather than as a compound con- 
taining hydrogen dioxide of crystallisation. 

It is most probable that the compound is identical with 
that which Legler, in x88r, obtained among the products 
of the slow combustion of ether. 

“ Studies Of the Processes Operative in Solutions. XXIX. 
TA# Disturbance of the Equilibrium in Solutions by 


1 Strong 1 and by 1 Weak 1 Interfering Agents . 11 By Prof: 
H- E. Armstrong. F.R.B., and E. E. Waiter/ ' ; - 1 > 

The effect of a large number of substances on the optical 
rotatory power of an aqueous solution, of fructose Ms been 
measured and the views put forward in No. XXVI/ of 
these studies with regard to the action of interfering-agents 
have been confirmed and elaborated. “Strong” solutes, 
such as the sugars and metallic salts, increase the negative 
rotatory power of fnictoSe, whereas “weak ” soliites, such 
as the alcohols, ketches, and ethers, decrease it. The 
observed effect of the added substance (“ the interfering 
agent”) is regarded as the algebraic sum of two opposing 
factors ~ r 

i. A diluent effect, causing dissociation of hydrates and 
oiber complexes in solution. 

a. An influence, opposite in effect to the first, depending 

M il»A • e,t_ _ _ 


of solvent and interfering, agerit* prbtnofi tog 'fytsddtfiffoti? '* > 
A simple mathematical expression involving; f hese. tsyo 
factors has |?een developed by ipea n r of:; Mihfch-, (kt 
been evaluated; This valueto denoted r by:';A. ^Thuitbal^ 
culated, A Is found to he, very yearly proportioned to the 
number of atoms of oxygen in the molecule. The valhe bf 


nitrogen / 7 The same method of treatment has been adopted 
in analysing the influence of interfering agents on h) the 
solubility of potassium chloride V (2l the rate at which cane 
sugar is hydrolysed by aci^s* The value of t A is alsp 
correlated approximately with the influence which tbe |ol/ 
vent exerts on the rate at which chemical action take* 
place' in' solution* / : /? v; .* J 

“ Morphological Studies of Benxene Derivatives*, VTI* 


Structure and Orientation in a Magnetic Field in„ the case 
of Hvdrated SulphonateS of Dyad Metals By Prof . H. 

E. Armstrong, F.R.S., and E. H. Rodd. 

U A Type-reading Optophone By E. E. Fournier 
d’Albe, D.Sc. 

A description is given of a new construction of the 
“ optophone,” an instrument capable of translating light 
action into sound, and so making light recognisable by 
means of the ear. The new instrument is intended to 
enable totally blind persons to recognise and “ read M 
ordinary letterpress by means of the ear. 

It consists essentially of a rapidly rotating disc perforated 
like a siren disc with several concentric circles of holes^ 
A Nernst lamp is placed behind the disc with its filament 
stretched radially across the circles. The light, shining 
through the holes, gives regularly recurring flashes which, 
when of suitable frequency, can be detected bymbana df 
selenium and a telephone. 

An image of this line of intermittently luminous dots is 
thrown upon the type to be read, and the light dfffuaejy 
reflected from the tvpe is received on a selenium bridge. 
As each dot has a characteristic note, the sound heard ip 
the telephone will vary with every variation ?n the re- 
flecting power of the surface under examination * 1 A«, the 
letterpress is moved on in the direction of the line of typq^ 
the sound changes rapidly with every change in the sHap# 
of the letters, and with some practice the latter eani btt, 
“read”byear, 

Type 5 mm, high can be thus read by means of an dfdfc 
nary high-resistance telephone receiver. , The effect: 
comes rapidly fainter as the type diminishes in $iae v but 
ordinary newspaper type is readable with the help of a 
highly sensitive Brdwn telephone relay. * , <£' 

u An Application of Elec trolytically -produced Luminosity, 
Forming a Step towards a Form of Telectroscopy ” By' L» 
H. Walter, M.A, ■ ' ' 

The author haR investigated the conditions under which: 
it should be possible to maike practical use of the luminosi# 
of anodes of alloyed aluminium forming part of a “ valve ^ 
cell arrangement The alloy known^ as “duralumih” 
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foundto give the best results, and with sodium tungstate 
rotation as electrolyte, corrosion is practically eliminated 
: when this alloy is used as tfae anode* 

The difficulties with immersed anodes led the author to 
employ anodes which are completely dry, except as regards, 
the front surface, which is kept wetted by means of a layer 
, of electrolyte caused to flow down it in a continuous 
stream, the flow being distributed by using a transparent 
■ cr&pe screen which clings to the anode surface. In this 
way, the anode being dry at the hack, electrical connection 
can be directly established there, without the great care 
as to insulation otherwise needed* 

This arrangement permits of the construction of an 
apparatus having a multiple anode, comprising a vast 
, number of equal units in quite a small compass, each such 
■- unit being capable of being rendered luminous in any order 
or sequence desired and at a speed of some hundreds of 
:;tiim»per second.* - 

K: : In, the authors experimental apparatus there are over 
« ^oob sUqh separate units in a space the size of a cabinet 
/. photograph, or at the rate of over 24,000 per square foot 
number which it would hardly be possible to obtain by 
V other means. 

Such an apparatus is capable of being .employed, as a 
^ receiver in phototelegraphy for the reproduction of pic- 
: , lures, &c., especially where these are received as electrical 
impulses. If constitutes a step towards one form oftelec- 
• troscopy, the luminous reproduction at some receiver, of 
/ , an object visible at some distant electrically-operated 
‘ /transmitter, . . s .■ t ’ ;■ ■ , ' 1 ■ J , 

"Axial Chromatic Aberration of the Human Bye*” By 

: P. $h Cutting* 

"Convection of Heat from Small Cylinders in a Stream 
of Fluid, and the Determination of the Convection Con- 
stants of Small Platinum Wires * with Af plications to Hot- 
wire Anemomtry*” By L. V,. Kmo. 


.CHEMICAL SOCIETY. - 

’’ BxtraMeeting, May 25,19 14, 

Prof* W, H. Perkin," Ec,dTlL,D., F.R.S., President, 

.■..v" .. in the Chair, v f: ¥ V... 

This meeting was held jh the Theatre of the Royal 
Institution, by kind permission of the Managers. 
r j r, The pRESioENt, in opening the proceedings, said We 
are assembled in this historic place to pay a tribute of 
respect to the honoured and revered name of Faraday, 

; and, at the same time,, to add another to the list of 
: : illustrious men who have served as Faraday lecturers in the 
/ past. I do, not need to introduce Prof. Arrhenius to such 
> a gathering; a* this. Many Of you know him personally, 
\ . and all of yod arc aware of the great influence which his 
brilliant and' far-reaching generalisations have had on the 
; development of modern science* . I have therefore great 
; ‘ pleasure in calling upon, Professor Arrhenius to deliver the 
;^ad|y Lecture; . - . . * 

V , iPrSof; then delivered the Faraday Lecture, 

'jS'ijf which the following account is ah abstract (Full 
|^*Cport,,Tfga»i f 19x4^ p; *4x4)* 

/vV s Mg#t of my predecessors in this position, being mindful 
M of the far-wachittg importance of Faraday’s discoveries, 
Save treated general questions connected with Faraday’s 
y^ ieofk, and bearing on our fundamental conceptions of 
iS’jaafter; It is most, opportune fori me that the chief in- 
v ‘pfgsUgation' made by myself falls within the great domain 
Of electrochemistry, which Faraday enriched in a mar- 
ydllous manner, especially by the discovery. of his law, 
Xwhich is tandamehtal to all later work in this chapter of 
' Science. 1 The' work on which I have to speak to you also 
V 1 concerns the constitution of matter: Solutions, especially 
those of salts,, are; of a peculiar character. Gay-Lussac, . 
: the most prominent physicochemtBt of his time, paid 


special attention to solutions, and reached some con- 
clusions which apparently are very modern. . Tin his re* 
markable memoir of 1839, “ Considerations ser ies forces 
cbimiques,’* he says : U A& the effects of acuity do not 
change with temperature, whereas dissolution (solubility) 
is in a high degree dependent upon it, it is very difficult to 
avoid the assumption, that in dissolution as well as in 
.evaporation, the product is essentially limited, at a given 
temperature, by the number of molecules which are' able 
to exist in a certain volume of the solvent. 'They ire 
separated from this, just as gaseous molecules are precipi- 
tated, by a lowering of temperature. .. ; Dissolution is 

therefore in a nigh degree connected ynth evaporation, 
namely, in this respect, that both of them depend on the 
temperature and are subject to its variations. Hencethey 
ought to show, if not a complete identity in their effects, 
at least a great analogy.** / 1 r '« 1 ■' ■ 

Here Gay-Lussac is a precursor of van ’t Hoffiwho, 
forty-five years fater^develpped in such a masterly manner , 
the idea of the analogy between matter' in the dissolved . 
and in the gaseous state. ' ' - . 1 v 

In 1883 I investigated the electrical conductivity of dif- 
ferent electrolytes, and came to the conclusion that the 
molecular conductivity moreases with dilution, because 
the number ofconductingmoleculesincreases atthebxpense 
of the other, non-conducting, molecules. At infinite! dilution - 
all molecules of an electrolyte are conductors. This 
hypothesis led to the following chief conclusions. The 
molecular conductivity at infinite dilution is an additive 
property for all electrolytes, and not only within certain 
groups of electrolytes of similar composition, as main- 
tained by Kohlrausch for the molecular conductivity; of 
diluted electrolvtes. According to the thermo-chemical 
data given by Berthelot and Thomsen, the stronger >n 
acid is the greater is i$s molecular conductivity. The 
electrically conducting molecules are therefore the same 
as the chemically reacting molecules, the nature of which 
is characterised by Williamson and Clausius. At infinite 
dilution all acids must therefore be of the same strength. 
In accordance with these ideas, the velocity of reaction 
caused by an acid is proportional to its number of elec- , 
trically conducting molecules per unit volume.. This , 
assertion could only be verified qualitatively in some very 
few cases, because experimental determinations were 
wanting. The heat evolved on neutralising one equiya-.. 
lent of an acid consisting of only conducting molecules 
with a base of similar kind is always the same and equal 
to the heat produced when one equivalent pf conducting 
molecules of water is transformed into one equivalent of 
non-conducting molecules. Therefore the heat of neu- 
tralisation of strong acids with strong bases at high cau- 
tion, as in the experiments of Thomsen, when they are 
composed almost entirely of conducting molecules, is very 
nearly the same for all acids and bases in equivalent 
Quantities. When a salt such as potassium ferrocyanide, 
I^CeN^Fe, the ions of which are 4K and CeNgFe. enters 
into a , chemical reaction with another salt in aqueous 
solution, there are formed only ferrocyanides and potassium 
salts, but not ferrous or ferric salts, because the result is 
always a rearrangement of the ions. ' , , f ' 

/ Such were the conclusions drawn from a rather entail 
number of experimental data, and I do hot wonder that 
my colleagues refused to take notice of these ideas,, which 
seemed absolutely incompatible with the prevailing Con* 
captions regarding the chemical nature of salts/ Very . 
soon after my memoir had appeared, Oswald published 
measurements of the conductivity of thirty-four acids, 1 and 
showed that the molecular conductivity of the acidjf is 
very nearly proportional to the velocity of reaction in 
catalytic processes (inversion of sucrose, hydrolysis , of 
esters) caused, by these acids. A little later be also proved 
that the relative strength of weak acids, as compared 
.with that of strong acids, increases with dilution, so pat 
all acids show a tendenev to become of equal strength' in 
infinite dilution. Both of these laws; were predicted In iny 
memoir of 1884, Then there were two different pbe- 
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nomen a, the molecular* conductivity and the chemical 
activity of acids, which quantitatively led to the same 
Conclusion. 

^This was not* however, sufficient evidence to support 
the hold hypothesis that salts, including acids and bases, 
are to & great extent dissociated into their ions. Fortu- 
nately, Iliad not long to Wait for further evidence. In 
*836 van *t Hoff published his revolutionising memoir on 
the analogy of dilute solutions to gases. There he showed 
that Raoult’s measurements on the freezing point of 
jtqueous solutions pointed to the fact' that the influence of 
one molecule of a salt, such as potassium chloride, in 
great dilution, was double that of a simple molecule 
(alcohol, ammonia)/ This fact was wholly analogous to 
the fact that soma substances, for example, ammonium 
chloride and phosphorus pentachloride, in gaseous .state 
per -molecule exert a pressure which is double as great as 
thatproducedby common undisaoCiated gases. According 
to tbe law of Avogadro, thfe .latter circumstance: could 
%mif\be explained hf hypothesis that the molecules 
qf such substances as ammonium chloride or phosphorus 
pmixehtotite: ate; dissociated,. when vaporised, into two 
molecules, namely, ammonia and hydrogen chloride or 
phosphorus trichloride, and chlorine, respectively. The 
exper imeptal proof of this hypothesis was also given by 
y.pebal and Than in 1862 and 1864- From analogy 
to this experiencer there seemed ho other possibility open 
tq explain the abnormal freezing point of solutions of 
potassium chloride than to Suppose . that the mol ecules of 
this salt were for the greater part dissociated into their 
dons. K and Cl. Thus RaOult’s measurements of the 
feezing point gave.' a, means of determining the degree of 
dissociation ofa great number of substances, the aqueous 
solutions of which he had investigated. By the aid of the 
measurements of Kohlrausch, regarding the molecular 
conductivity of different substances, it was possible to 
make another independent determination, of their degree 
of dissociation/ The two methods gave values which 
agreed very well with each other when dilute solutions 
(generally 1 per cent) were examined. A thorough exami- 
nation by A. A. Noyes and Falk (y<mrn>Am* Chm> Soc 
rqtz, xxxiv,* 455) leads to the conclusion that for electro- 
lytes consisting of two univalent ions the difference does 
not reach more than 2 per cent if the solutions are o*x 
normal or less. The same is also valid for potassium 
sulphate and lead nitrate. For salts such as calcium 
chloride, calcium nitrate, magnesium chloride, &c., the 
deviation is much greater, the freezing-point method 
giving too high values. The deviation seems to have 
something tb do with the hygroscopic nature of most of 
these salts. For copper sulphate and similar salts I have 
found that the said method gives too low values, which is 
due to the formation of double molecules, ag Hittorf 
Observed as early as 1859. The change of the molecular 
composition with dilution is seen from the simultaneous 
change of the rate of migration. The chief point, how? 
ever, is that salts- (strong acids , or bases included) con- 
sisting of two phivalent ions give the molecular depression 
2xjr:85»3'7* salts of one, bivalent ion with two univalent 
ions give salts of one tervalent ion with 

three univalent ions , give *xi'85~7*4, &e., whereas 
non-electrolytes give' r ’85, all in extreme dilation. In 
extreme dilution the dissociation is complete. 

Further, it was possible to calculate the degree of 
dissociation from the strength of the catalytic action of 
the .acids, and in 1889 I showed that, within the limits 
of the errors of observation, the values found in this 
manner agree wholly with the values deduced from the 
magnitude of the electrical conductivity. 

Of the three methods -of determining the degree of 
electrolytic dissociation, that founded on the measure- 
ment of the electrical conductivity has always been pre- 
ferred to the other two. This choice is chiefly based on 
practical reasons, because the method is applicable to 
solutions in all solvents, and bteause it is possible to 
determine the conductivity with an accuracy of about o*a 
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! per cent up to the highest dilutions investigated— about 
0*0001 normal. The high dilutions are just those by 
which the trustworthiness of the theory ought to m 
controlled. 

There was also a fourth fundamental fact in favour of the 
dissociation theory, namely, the additive properties of 
solutions of electrolytes. Certainly there are other 
additive properties valid also for non-dissociated sub- 
stances; for example, the m&BS of a substance is an 
absolute additive property, because it is equal to the sum 
of the masses of the constituents. If we except the maaB, 
however, the additive character is far less prominent fot 
uhdissociated molecules than for electrolytes. 

The additive properties of solutions of electrolytes have 
for a long time attracted the attention of physico-chemists, 
because they are so strongly pronounced. If the electro* 
lytes are dissociated into their ions, it is quite clear that 
the properties of their solutions may be regarded as the 
sum of the properties of , the solvent and of the ions. The/ 
additive property which is most familiar t6 the chemist*- 
is the chemical reaction of solutions of electrolytes, All 
salts containing chlorine as, ipn give the' reaction M of 
chlorine,’’ as it is said, but it would be more exact to say 
“ of the chlorine ion.” But chlorates,; containing the Jon 
CJ 0 3 r perchlorates with the ion C 10 4 , the numerous" 
chloro-ealts of cobalt, platinum, iridium,' &c., in which 
the chlorine is placed in the inner sphere, according to 
Werner, and all the salts of the cb loro-substituted organic 
salts, do not give “ the reaction of chlorine.” 

On these four strong foundations: the freezing-point;, 
the electrical conductivity, the chemical reactions jamT 
other additive properties of electrolytic solutions, as well 
as the strength of acids and bases, it Was possible to erect ; 
a thoroughly solid building capable of sustaining attacks 
from without, and this building is the theory of electrolytic 
dissociation, first enunciated in 1887, , , 

As a general conclusion, it may be, stated that the 
difficulties inherent to the theory of electrolytic diaeocia* , 
tton have been overcome only withfn a very recent period, 
when the observed facts have been more closely examined. 
It is now our task to investigate the causes which interfere 
with the simple laws In more concentrated solutions, and 
to find those other theoretical laws which govern these 
deviations. , . ' r % ^ 

In presenting the Faraday Medal to Prof. Arrhenius at 
the conclusion of the lecture, the President said i Prof. 
Arrhenius, it is now my very pleasant duty .to hand you 
the Faraday Medal, the highest honour the Society has to 
confer, and I should like to add an expression of our deep 
regard for you as an honoured member and our respect 
for you as a man of science* , - / 

Sir William Crookes, in proposing a vote of thaOks 
to the lecturer, said : Mr. President* Ladies and Gentle- 
men,— With deep satisfaction I rise to propose a. vote of 
thanks to our distinguished guest, and to offer our con** 
gratulations to him on his very interesting lectured Prof* 
Arrhenius has made his; subject glow. He has drawn' 
freely upon his vast stores of knowledge, and be invites 
us to share in the astonishing results of his researches. 
We are glad to welcome him in this country, where, 
indeed, he ia already well known, and glad to felicitate; 
him upon his command of our language, and on tb* 
fluency which is so marked a feature of his speech. We 
find it peculiarly fitting that the Faraday Lecture should 
be delivered by the Director of the Nobel Research 
Institute. 

There is perhaps no need for me to remind you, of Prof. 
Arrhenius’ scientific work. It is known to many bow, 
more than a quarter of a century ago, hp contributed to 
science one of its greatest generalisations, which he has 
now placed before you here, and which, after much stirife, 
has taken its place as one of the corner-stones' of 
chienfistry. In early days I* well remember the hostile 
objections. The hot controversies that raged reminded one cl 
one of Raskin's whimsical sayings— that most matters , of 
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any consequence ura not merely to be regarded from two 
points of view, but are really three* or four-sided, or even 
polygonal, and u trotting round a polygon is stiff work 
for people who are in any way stiff in their opinions.” 

. We can hardly listen to a Faraday Lecture without 

* letting oor thoughts dwell upon the great Faraday him- 
self; and comparing, him and his work with that of his 
eulogist, bur illustrous guest. Faraday’s work, like that 
of Arrhenius, lay chiefly in the borderland of chemistry. 
He was the pioneer in the region of physical chemistry, 
which of late years has revealed such boundless stores of 

' wealth. There is an obvious close connexion between 
hig electrochemical laws and Arrhenius 4 theory of electro- 
lytic dissociation. Faraday was a true epoch-maker, and 
, a most striking example of the supreme value of those who 
cultivate science for its own sake without ulterior motives 
. and without thought of the commercial value of their dis- 
coveries. How enormous is the value Of Faraday’s work 
the world has not yet by any means realised, but if in 
later times an adequate Appreciation Of its far-reaching 
; results comes to be written, I am almost tempted to 
suggest that its title might be u Civilisation in the 
■ : Making.’* : -\ ‘ < 1 ' 

"Arrhenius bassuggested to us bow worlds may be made, 

; ftnd surely Faraday did more than any one single indi- 
yidual to shO> ushoW to civilise worlds when made. A 
farther resemblance ;may be observed between bux guest 
f And Faraday, and that is the remarkable gift of clear ex- 
position. Not many -of those present, I suppose, ever 
. heard Faraday lecture; but some of you know of hie 
fame in exposition, and I can assure you from personal 
'* experience that it. has not in the slightest degree been 
exaggerated. 

Prof. Arrhenius’ later work in immuno- chemistry, and 
his researches into the action of toxins and anti- toxins, 
have challenged the attention of the scientific world, . and 
* Still more recently his investigations in cosmogony have 
startled staid scientific mien. u Worlds in the M aking n is 
. a title bound to catch the mind’s eye, and those of you 
who have read the book, and the later volumes on the 
Life of the Universe; will no doubt agree with me as to the 
absorbing interest of the subject, the cogency of the 
arguments, and the skill with which they are handled. 
The world is deeply in need of researchers both of the 
type of those whose genius is characterised by that fer- 
tility of resource in experimental investigation exhibited 

* by Faraday, and of the type of Arrhenius, whose gifts of 
^ intrepid speculation and imagination enable him to reveal 

new worlds of thought. Both are revolutionaries and 
' founders of new kingdoms. Both types are rare. Both 
\ Are ** world compellers,” and the world’s debt to them is 
.incalculable, I think we may begin to look hopefully for- 
‘ ward to a time of fuller recognition of scientific genius 
/ and deeper appreciation of the value of scientific work, 
and fcertSirity the British nation will not be found in the 
; fear-guard in that desired advance,. ■, Once again let us 
: offer our hearty thanks to Prof. Arrhenius, and assure him 
af oot genuine appreciation, of his masterly exposition of, 
/\T might almost say, a Sensational chemical problem. 

’ } . .Sir William Tildes in: seconding the vote of thanks, 

; ’jsaid-s 1 Ladies arid Gentlemen,— I am one of those who 
ding tenaciously to the principle of submission to pro- 
perty constituted authority. Consequently, when the 
J - t . President, preferred a request that I should stand in this 
hohourable position of seconding the vote of thanks to 
Vdie Faraday Lecturer, Which has been so eloquently pro- 
v, posed by the President of the Royal Society, X looked 
: Upcnit as a commands and concealed my own misgivings, 
^feeling as I did that! could not be regarded a* a repre- 
sen tat i ve of any body of chemical opinion on the present 
'occasion.: .We are here to-day to celebrate the great 
' nAme of Faraday. A celebration of the same kind has, 

: been held by the . Chemical Society on, I think, ten pre- 
vious occasions, and it would he impossible, as you 
realise, no doiibt, for the .Society effectively to carry out 
its wiBh except with the aid of our eminent colleagues and i 


friends who have visited us from abroad on all these 
previous occasions. , T , ’ v ' ■ , , 

We have had assistance from France* from Germany, 
from Italy, -and front the United States. On the present 
occasion we have the great pleasure of welcoming among 
us, not for the first time— for his face and figure are 
familiar to everybody in London— we have the great 
pleasure of receiving here to-night and welcommga re- 
presentative of thdt great country which, I am almost 
tempted to say,' has done more— but at any rate has con- 
tributed not less— than any other country to the advanced 
meat especially of chemical science. A . 

It is only necessary to remember that Scandinavia has 
produced Scheeie and Berzelius, besides many others 
whose names will doubtless ; occur to you . I > think you. 
will agree with me that our friend who has just delivered 
the Faraday Lecture is a worthy successor to bis great 
countrymen whose names I have just men tinned. ^ 

X think the first qualification in a Faraday Lecturer must 
be that be has by bis own work and his own researches con- 
tributed to the advancement Of that department of science 
with which Faraday’s name is, and* has always heed, 
associated ; and in this case that quality is presented 
eminently by the Faraday Lecturer: 

With regard to the theory of electrolytic dissociation, 
which has been the subject of the discourse this 'evening, 
my experience, perhaps, is very much that of a good 
many others, and . probably the majority, in this room* 
When it first began to be discussed seriously, close upon 
twenty years ago, I confess I was among those who were" 
strongly hostile. But I felt, as time went on, that X had 
to lay before my students — for -I was- a teacher in those 
days — at any rate an exposition of what other people 
believed in regard to this department of the theory of 
chemistry ; and it was my experience that by merely pre- 
senting those views, so new and so unacceptable as they 
were to me at that time, I gradually got to feel that they, 
were inevitable, and that they were absolutely necessary. 
One, was forced to consider all the pros and cons, and" 
ultimately I was led to a conviction of the very valuable 
character of the theory that I was then expounding. Of 
course, the theory of electrolytic dissociation, like every 
Other theory which has become established in the fabric 
of theoretical chemistry, must pass through, has passed 
through, and will continue to pass through the sable 
kind of experience as other theories, It baa met, first of 
all, strong opposition and violent criticism, but it, has 
ultimately been accepted, and all that remains is to clear 
away the few comparatively small difficulties. 

At the same time, I always feel, and I hope most 
teachers feel, that every, theory which we accept Is bound 
to be modified more or less as time goes on. If not 
acttially abolished, it will at any rate? be modified very 
considerably in favour of something which is more com- 
prehensive, and perhaps illuminated by a large number of . 
new facts at present unknown to us. 

, -X 'need scarcely say that 1 thank the President for 
allowing me the distinguished honour of standing here on 
this occasion, and I support most cordially the proposition 
which has been, laid before the meeting by the President 
of the Royal Society. “ 

The Chairman having put the vote to the meeting* it 
was carried with acclamation. 

Prof. Arrh&kius, in acknowledging the vote of thanks, 
said r Amongst learned societies, the Chemical Society 
was one of the very first which lent me support and gave 
me encouragement. It has therefore been a great pleasure 
and favour to me to come back to London qn repeated 
occasions and Speak to and see mv many dear friends in 
-this Society. Every time I returned I felt that your 
kindness and friendliness towards me had increased. To- 
day it has reached its maximum, when you have conferred 
upon me the greatest honour you can give. I eannot 
express my deep feelings of gratitude towards the Society 
as I would wish, and X must confine myself to saying that 
you. have my Warmest and deepest thanks. 



Presence of Sulphate in Flour ; i c *j"lVtL*£T f 

lysis of the fat is but slight, changes of the same type as 
in the blowing of oils, however, occur. The iodine value 
decreases, the acetyl value and the refractive index increase. 
Apparently the fat becomes more hydfoxylated, butt no 
definite ratio between the decreaseln the iodine value and 
the increase in the acetyl value can be observed. Oxida- 
tion of the fat also takes place, the fat becomes darker and 
more viscous and “ oxidised” acids are formed. All 
these changes are more marked the longer the pastry is 
cooked. These changes have been observed with cotton* 
seed oil and butter-fat, butter-fat changing less than the 
more unsaturated oil. In the case of cotton seed oil there is 
also a marked increase in the volatile acids. Except in 
the case of very thin pastry or when it has been over- 
cooked the changes are small, and would not interfere 
with the detection of adulteration or substitution, 

“Chief Cause of the Loss On Sulphuric Anhydride and 
o f Chlortne by Ashing Substances containing these Consti- 
tuents By James O’Sulwvan. , ' 

The author finds (i) that when either sulphate of calr 
cium, potassium, or sodium are present with organic 
matter, an ash is obtained containing only slightly leas 
sulphuric anhydride than was present, but if magnesian* 
sulphate is present then the ash contains only a small pro- 
portion of the sulphuric anhydride ; (a) that in the presence 
of magnesium sulphate and organic matter the chlorides ; 
may be completely destroyed ; (3) the presence of phos- 
phates has no influence on the amount , of sulphuric 
anhydride found in the ash ; (4) that if the ash of a sub- 
stance is alkaline and contains magnesium oxide and no 
carbonate, then neither the chlorine nor the sulphuric an- 
hydride found in it can be safely taken as anything like a 
measure of either of these present in the substance. 

“ Note on the Presence of Sulphates in Flour." By R. 
A. Cripps and A. G. Wright. 

The purport of this note was to show that sulphates 
exiRt as such in flour"; direct determination in samples 
yielded 0*0069, 0*0076, 0*0084, 0*0084, 0*0069, aud 0*0103 
per cent, the last being a M whole-meal " flour. 

The reason for the low results obtained by determination 
in the ash was stated to be the action of the acid phosphates 
of the flour upon the sulphate (or sulphide) at the low red 
heat required for ignition, experiments with the potassium 
acid phosphates mixed with sulphate of potassium, or 
cal slum indicating the complete volatilisation of the SO3* 
The proof of presence of sulphates naturally In .flour 
might be of considerable. Importance Jn legal cases bf 
addition of u improvers.* - > 


igB 

SOCIETY- OF PUBLIC ANALYSTS AND OTHER, 
ANALYTICAL CHEMISTS. 

Ordinary Meeting % fune 3, 1914. 

Mr. Leonard Archbutt in the Chair. 

Certificates were read for the first time in favour of 
Messrs. John Kent Crow, 43. Westcombe Park Road, 
Blackheath, S.E. ; and Horace Finnemore, Pharmaceutical 
Laboratory, Guy’s Hospital, S.E. 

Certificates were read for the second time in favour of 
Messrs. William Roscoe Hardwick ; Harold Fletcher 
Hills ; and Robert Hindle Kay. 

’ The following papers were read : — 

,f Insoluble Bromide Value of Otis and its Determine 
By Alexander Gemmell. 

V The. author gfvefe ah account of work carried lout to 
'obtain concordant results of this value. His conclusions 
are that the glyceride^ Should not be directly brominated, 
but that ah ethereal solution of the fatty acids should be 
used. The bromine content of the precipitates obtained 
; has also bden investigated, and he shows these to consist 
/esscnlially of mixtures of bromo derivatives, pot of pure 
bexa-bromidee, The value 4 determined for various oils is 
also given. < 

. u Determination of Indium in Platinum-iridium Alloys” 
By G; Q, Bannister and E. A. du Vergter. 

Gives details of a method of differentiating between 
platinum, .platinum-iridium, and platinum-rhodium alloys 
by: noting the appearahce of beads obtained by cupelling 
small quantities of the materials with silver. The pre- 
sence of rhodium ^Indicated by a large amount of spitting 
of the bead, and the presence of iridium by the fact that 
the bead assumes a more spherical shape, whilst the sur- 
face is seen under a low power microscope to be covered 
with markings indicative of interna! stresses. 

The results of the determination of the solubility of 
platinum-iridium altovs in aqua regia are given for a series 
of alloys containing from 3*5 to 35 per cent iridium, 

Two methods for the accurate determination of iridium 
in platinum-iridium alloys are described and results obtained 
by these methods are compared. 

The first method consists in cupelling with silver, parting 
with sulphuric acid to obtain separate particles of iridium 
and platinum, and then dissolving the platinum in dilute 
aqua regia and weighing the iridium. The second method 
“consists in melting the alloy vith pure lead, dissolving the 
lead in nitric arid, and separating the platinum and iridium 
as before with dilute aqua regia. 

“ Symbolical Representation of Analytical Operations 
: By L. Gowing Scopes, 

, ( A scheme is proposed for representing analytical pro- 
cesses by means of symbols somewhat similar in applica- 
tion to chemical equations. A list of useful symbols is 
given, and several typical operations are worked out, Its 
.probable uses gnd extensions are indicated, 
f w The Properties of some Chlorhydrocarbons and their 
Vies in Chmical Analysis." Part II. By L. Gowing- 
'SCOPES' 

■ The author discusses the reaction between cblorethanes 
add pbonylhvdrasinc. , He finds the conditions vary too 
much to use the reaction for estimating these bodies, with 
the exception of hexa:hlor ethane. 

A method is given for the estimation of the cblorethanes 
,by-the action of x/3 alcoholic potash in the cold and the 
subsequent titration of the halide formed. Under these 
conditions heXaclorethane does not react and* tbs chlor- 
ethylenes do not interfere. 

i A colorimetric method for estimating hexachlo^etbane Is 
under investigation v 

“ Changes in the' Character of Fats during the. Process of 
Cooking By Helen Masters and Henry L. Smith. 

" When fats are cooked witb flour, as in pastry, hydro- 


NOTICE S OF BOOKS, 

Modem Steel Analysis. . By J. A. Pickard, B.Sc. (Hons. 

Lond.), A.R.C.Sc., A.I.C, London: J. and A^ 

Churchill, 1914. ’ ■ r , 

This little book will bq useful to those Who want concise 
directions for determining the most important .constituents 
in pteels ; it is written for the practical man, and contains 
no superfluous details or lengthy discussions of trifling 
modifications of procedure. A short introductory section 
deals with general methods and gives some hints for 
economising time and saving labour in analysis; various 
pieces of apparatus which the author has found nsefpl are 
described, and methods of sampling are briefly treated* 
In the special part the author has employed the space at 
his disposal judiciously, giving alternative methods for 
constituents of greater importance; in all cases rapidity 
of performance is taken into consideration in recom- 
mending certain estimations, ; The methods recently 
worked but by the author for cobalt,, which is now being 
used fbr high speed steels, are described, and tlie many 
hints embodying the results of the author’s personal 
experience of the processes described will be useful to the 
I inexperienced analyst or student. 


: ■ . Clean Water and How to Gefjt. , . 


Glean Water and How to Get It* By Allen Hazen. 
Second Edition* New York: John Wiley and Sons, 
Inc. London: Chapman and Hall, Ltd. 1914. 

-This hook, gives a readable account of the means 
adopted in many American cities to obtain a pure water 
supply. Some account is also given of methods of puri- 
fication, the storage of filtered water, and the use and 
measurement of water. The information relates chiefly 
to American processes, but seine questions of general 
interest are discussed, arid the results of American ex- 
perience are compared with that of European engineers 
and sanitary authorities. In the new edition chapters 
have been added on red water troubles and how; to prevent 
them and upon the disinfection of water supplies. 

Trad* and Technical Education in France and Germany, 
London : P. S. King and Son. 1914. 

^HXS report by Mr* j. C. Small, Organiser of Trade 
; .Schools for Boys, describes the author’s personal obser- 
vations and investigations of the state of professional 
trade education in Paris, Munich, Leipzig, and Berlin. 
Mr. Email spent some time in each of these cities, studying 
the different systems of technical education; and was given 

* every facility to make himself thoroughly acquainted with 

the scope and working of the trade schools. His con- 
clusions are. particularly interesting and deserve careful 
consideration oh the part of educational authorities. Syl- 
labuses^ of the courses of instruction are given in. the re- 
port and details of the training of .special teachers. The 
excellent results of the system of compulsory continuation 
classes in Germany are pointed out, and it is shown that 
the cost per student hour of the same kind of instruction 
dqea not , materially differ in Paris,' Munich, Berlin, and 
'.London. , ‘ 

j Rdntgen Patterns of Boracite obtained above and below its 
Inversion Temperature, By Prof* H. Haga ahd Prof. 
F. : M. Jaeger. Amsterdam : The Royal Academy of 
Sciences. *9x4. 

...This paper gives a short account of the apparatus used by 
the authors in studying the transmission of Rdntgen rays 
throughplate& of boracite crystal at different temperatures, 
and describes the results of experiments in which- the time 
transmission was from two to three hours, and the tem- 
perature waB raised tb about 300°. Plates are given illus- 
trating the patterns obtained at 18* and at 303% and the 
, significance of the results is vety briefly discussed. 

Blowpipe Anatysis. By Nicholas Knight. Fifth 
Edition. Mpunt Vernon, Iowa: Cornell College. 1914. 
These notes on blowpipe analysis contain explicit direc- 
tions for the detection of bases by fiaxne tests and by 
ignition on charcoal before the blowpipe. The author 
..give* beginners many bints which will prevent them from 

* falling into common errors, and equations are added when 
the reactions are at allcomplex. Wet tests for acids are 
also given, including some, common organic acids. The 
. notes will be very useful far elementary students, for whom 
they will provide a good foundation for more detailed and 
diffiCult work in qualitative analysis. 

Sfereochemie, (“ Stereochemistry”). By Dr. E. Wedekind. 
; ' Second Edition. Berlin and Leipzig : G. J. Goschen . 7914* 
, The science of/ stereochemistry has made very rapid 
advances since 1904, when the first edition of this little 
work was issued, and it has been found necessary to 
revise many of the details and add very considerably to 
/the information given in it. In its present form it is a 
convenient little handbook in which the fundamental 
principles of the subject are clearly explained. All the 
1 moat recent advances are discussed, as for example the 
stereochemistry of peniavalent nitrogen and the work of 
Werner on the optical. activity of inorganic compounds, 

> and the book undoubtedly supplies a. need for a thoroughly 
Qientific and concise treatment of stereochemistry* 


R othamsted Experimental Station, Annual Report fait. 
1913. By E* J. Russell, D.Sc., Director. Harpenden ; , 
D. J. Jeffery. 1914. 

This annual report contains accounts of the work done on 
the farm and in the laboratory and pot culture house at 
Rothamsted during the year X913. The research work 
which has been brought to a satisfactory conclusion and 
published includes a method of estimating carbohydrates, 
especially in plant extracts,, by Messrs. Davis and Daisb, 
and investigations of the soil solution and the mineral 
constituents of the soil, while further work has been done 
on the sterilisation of the soil and the growth of plants in 
partially sterilised soils. The Director of the Station, Dr. 
E. J. Russell, wishes to draw attention to the fact that the 
Lawes and Gilbert Centenary Fund is not yet closed, there 
still being £950 to raise before the new laboratories can be 
built, and the Committee is particularly anxious to dear 
off this last sum and begin building operations* at an early 
date* The value and importance of tire work, which has 
been and is being done at Rothamsted can hardly be over- . 
estimated, and the data which have been accumulated 
there have ho counterpart anywhere else in the world* 

Principe* d' Analyse et de Synthise en Ckimie OrgantqtU, 
{“Principles of Analysis and Synthesis in Organic 
_ Chemistry”). By M. Hanriot, P. CarrS, A* 
Seyewetz, E. Charabot, and A* ..Hubert. Paris and 
Liege : Ch. B£rangcr. 19x4. 

This book is volume v. of the Encyclopaedia of Applied, 
Chemistry which is in course of publication under the 
editorship of Professor C, Cbabrte* of the Sorbonne, and J 
for the preparation of which some of the most distinguished 
of French chemists have collaborated* The aim of the 
authors has been to discuss and explain general ideas and 
principles rather than to enter upon minute descriptions 
of the details of: processes, and each section has been 
written by an expert who has specialised in the branch 
which he discusses. The general principles' of analysis 
arc treated by M. Hanriot and the properties and prer 
paration of pharmaceutical products by M. P. Carrd. 
The chapters on the synthesis of dyes have been written 
by M. A. Seyewetz, and give a fairly detailed account of 
general and special methods of preparation; The extrac- 
tion of perfumes and the production of artificial perfumes 
. are also treated and a short section is devoted to the study 
of saponification. ’ 

La Silice et Us Silicates * (“Silica and the Silicates 
By Henry Le Chatblier. Paris : Hermann et Fill. 

. * 9 * 4 * ' 

This treatise on silica and the silicates gives a detailed 
account of the chemistry of these important compounds. 
The chemical properties of silica and its hydrates are first 
described, and the following chapters deal with; the physical 
properties of quartz, polarisation, double refraction, &c., 
being discussed at great length, while other forms of silica 
are treated father more shortly. The general properties 
of different glasses are subsequently described,- and chapters 
are devoted to the metallic silicates, which are admirably 
treated from a descriptive point of view* A discussion of . 
the scientific aspects of the ceramic industry occupies 
another chapter. Details of manufacturing processes ;are 
not included, but a- general outline of the principles upon 
which they are based is provided. 

Rapport sur V Unification des Abreviations Bibliographiques 
dans les Memoir es de Chemie . (“Report on the Uni- 
fication of Bibliographic Abbreviations in Chemical 
Memoirs ”). By Prof. Pb. A. Guye. Geneva : Albert 
KOndig. 19x4. 

There is probably no need to call, attention to the many 
advantages which would follow the adoption of a uniform 
system of abbreviation of the titles of journals, and the^ 
report of the proceedings of the third session of the 
“Association Internationale des Socidtes Chiraiques,” held 
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THE PREPARATION OF EYE-PRESERVING 
GLASS FOR SPECTACLES.* 

By Sir WILLIAM CROOKES, O.M., F.R.S. 

; (Concluded from p, 29s); 

, — Glass 240. 

FuRtHER experiments with biotite showed that its special 
property was due to the iron protoxide it contained, and 
another glass was therefore made in which the iron could 
be introduced in the form of a definite salt of known com- 
position* Ferrous oxalate was chosen, the proportions 
being as follows 

Raw soda flux , go 

Ferrous oxalate, FeC a 042H 3 0 .10 

S ' 

1 / IOO 

The glass made from this material does not cut off quite 
so much of the heat rays as the one prepared From biotite, 
the rays obstructed being 88 as against 94 per cent. But 
the ultra-violet is entirely intercepted, the limit being 
A 3950. It transmits 36 per cent of the luminous rays. 
It is of a smoky green colour. The tintometer numbers 
are;*— Yellow, 4*0 ; blue, 4*0. 

' , . Glass 246. 

, This is a glass made on a larger scale at the Whitefriars 
Glass Works, and of the same composition to start with as 
Glass 240", namely, 10 per cent of ferrous oxalAte with raw 
soda flux. At the suggestion of Mr. Harry Powell a small 
quantity of red tartar and powdered wood charcoal was 
added to prevent oxidation ; the resulting glass is sage-green 
in colour, a plate 2 mm. in thickness cuts off ultra-violet 
rays down to A 3800, its opacity to heat radiation is 98 per 
cent, and it transmits 27*6 of the incident light. The 
tintometer numbers are Yellow, 5*5 ; blue, 11*0. 

A plate of this glass 1 mm. thick cuts off the ultra-violet 
rayS;down to A 3550, its opacity to heat radiation is 83 per 
bent, and it transmits 47*9 per cent of the incident light. 
The tintometer numbers are Yellow, 2^25 ; blue, 5m, 


[ 10 ultra-violet rays shorter than A 3550, and cuts off 47 per 
cent of the heat radiation. It transmits 30 per cent of the 
incident light. Its tintometer, numbers are :^Red, r’yo,; 


yellow, 2*5 ; blue, 7*5. 

Glass 249. 

Fused soda flux .. .. 88-47 

Ferric oxide 1-50 

Cobalt sulphate, crystallised. . . . 0^3 

Cerium nitrate, crystallised . • . . zo-oo 


100*00 

Glass 249 is of a pale blue tint almost opaque to the 
ultra-violet rays, the limit of wave-length being A, 3550; 
to all rays of ; shorter wave-length it is opaque. , It cuts off 
51 per cent of the heat radiation, and transmits $3 percent 
of the luminous rays. Its tintometer numbers are : — 

tr.ii l r 


Yellow, 0*5 ; blue, 2*0. ' , 

Glass 250. 

Raw soda flux .. .. . . ,. . . 88 06 

Cerium borate . * . . 5-00 

Ferrous sulphate, crystallised ... 1 4*15 

Uranoso-uranic oxide . , * . . . 2*75 

Chromic oxide . . . 0*10 


100*00 

Glass 250 has a yellow colour with a faint tinge of green. 
It cuts off ultra-violet light, being opaque, to radiation 
shorter- than a 3685. It only obstructs 25 pet cent of the 
heat rays, and is transparent to the extent of 74 per cent. 
In the tintometer the numbers are Yellow, 7*00 ; 
blue, 1*25. - . 

* Glass 251. 

Raw soda flux . . . . 92*0 

Ferrous sulphate, crystallised . . 8*0 


100*00 

During the fusion the iron is partially peroxidised. Glass 
251 is of a faint yellow colour ; it is opaque to ultra-violet 
rays shorter than A 3550, it obstructs 37 per cent of the 
heat radiation, and it transmits 89 per cent of the incident 
light; Its tintometer number is : — Yellow, 1*25. 


Glasf 252. 

Raw soda flux** .. .. .. .. 72*80 

Cerium nitrate, crystallised . . • . 24*90 

Copper sulphate, crystallised ... 2*10 

Nickel oxide • * .. . . .. 0*40 


Glass 247. 


Raw soda flux .* 92*00 

Cerium borate 6*30 

- . Nickel oxide .. .* .. 0*04 

j Ferric oxide . . 1*60 

Chromic oxide . • . . *. .. .. 0*06 


, , | 100*00 

. Glass 247. has a faint green tint and is practically opaque 
to the ultra-violet rays, the limit being A 3620. It obstructs 
l 20 bet cent of the heat radiation, and transmits 71 per cent 
of the luminoua rays. The tintometer numbers are:— 
Yellow, a*o V blue, a»o. 

Glass 248. 

* \ Fused soda flux .. .. , 94*60 

- , ~ , Cerium nitrate, crystallised , . . . 472 

, ; J Uranic oxide .. .. .. ' '•» 0*30 

„ Nickel oxide .. • • .. .. 0*30 

. Cobalt sulphate, crystallised . . .. 0*08 


' ioo’od - 

Glass 248 is similar in composition to the one previously 
described (197) , but is of a darker neutral tint. It is opaque 

’►Read before the Royal Society, November 13/1913* From the 
Philosophical Transactions of the Royal Society, Series A, vol. ccxiv., 
pp. 1— 


100*00 

.The colour of Glass 252 is faint bluish green. In it 
copper is introduced to counteract the yellow-brown tint 
given by the cerium and nickel, arid to obtain a tint ap- 
proaching neutral. It is opaque to ultra-violet rays of 
shorter wave-length than A 3680, cuts off 47 per cent of the 
heat radiation; and transmits 45 per cent of light. The 
tintometer numbers are Yellow, 2*0 ; blue, 4-5. 

Glass 253. 

I have already explained that black mica, (biotite) is 
almost perfectly transparent to heat radiation, and at the 
same time opaque to the luminous rays. I thought it 
would be interesting to sec what would be the effect of 
melting up some pieces of highly diathermanous biotite 
with soda flux. After many experiments it was found that 
a glass of a neutral tint could be made by melting biotite 
at a high temperature and fusing the result with flux. The 
proportions are — 

Raw soda flux • • . . $8*5 

Black biotite, fused .* 11*5 

100*00 

On testing the resulting glass it was found that it had 
remarkable properties in respect to the heat rays, but in 
exactly the opposite way to what was expected. It offers 
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n almost complete obstruction to the invisible heat rays, 
and it cuts oft 94 per cent of the heat radiation, and allows 
30 per cent of the incident light to pass through. It is 
opaque to ultra-violet rays of shorter wave-length than 
A 3616. It is of a sage-green colour, and its tintometer 
numbers are Yellow, 4*0 ; and blue, 7*0. 

Discussion of the Foregoing Results . 

I have already said that the progress of this research 
has widened since I commenced investigations three years 
ago. Then my object was to find a glass which would cut 
on the heat so as to preserve the eyes of those engaged in 
Glass works. I soon found it difficult, even it it were 
advisable, to confine the research to the action on heat 
rays atone. Thus the glasses now described include speci- 
mens suitable for spectacles adapted to all requirements— 
from Eyes of Youth to Eyes of Age. 

. The first necessity therefore is to find a glass which will 
- cut of as much as possible of the heat radiation . Glass 246 
— sage-green in colour — is almost perfect in this respect, 
as'it cuts off 98 per cent of the heat. Glass 217 — of a pale 
ftfue tint— is opaque to 96 per cent of heat radiation . N ext 
comes Glass 253— of a neutral tint — which cuts off 94 per 
cent; and then come Glass 240— of a neutral tint— cutting 
off 8$ per- cent. Glass 310— of a green tint— cutting off 
87 per cent heat radiation, and Glass 158 — of a pale greenish 
yellow— cutting off 63 per cent of the heat radiation. If 
more light is desired to enable the workers to see better at 
: the expense of a little atherraancy, Glass 249 i? commend 
; able! It is a very pale blue and transmits 63 per cent of 
luminous rays while cutting off 51 per cent of the heat rays. 
Spectacles of this glass scarcely appear to obstruct light at 
all, and the colours of objects are practically unchanged. 

For ordinary Use, when no special protection against heat 
radiation is needed, the choice will rest on whether the 
' Ultra-violet or the luminous are mostto be guarded against ; 
Or whether the two together are to be toned down. To 
begin With I will take into consideration glasses most 
effective’ in cutting off ultra-violet rays. Ordinarily the 
visible spectrum is assumed to end at the Fraunhofer line fC> 
A 3933) but light can easily, be distinguished some distance 
beyond by the naked eye. For instance, about fifty 
years ago, with a quarts spectroscope with solar rays, 1 
could see L, \3Sao, and Mt, A 3727, though now I cannot 
see above K. It may therefore be considered that the 
ultra-violet rays which are to be cutoff on account of their 
probable injurious action are those of shorter waver lengths 
than, say, A 3700, The most effective glasses for this pur- 
pose are 158, 150, 240, 346, 203, and 197, all of which are 
opaque to rays shorter than 3700. The colours are pale 
green, yellow, and neutral; they transmit ample light so 
that a choice of tints is available to suit individual taste. 

If much transparency is required there is a choice be- 
tween glasses 187, 150, 231, 250, 247, and 238, which 
transmit from 99*5 to 70 per cent o t the incident Light. The 
choice between this range of glasses will depend on the con- 
ditions required, on the absolute transparency or the 
.Colour. The colours are pale tint of yellow, green, and 
neutral. , ■ 

If only a moderate degree of transparency is desired 
Glasses 158, 2491 and 22 f may be selected ; the light trans- 
mitted ranges from 70 to 60 per cent, and the tints are of 
pleasant green, blue, and orange. 

“Whs n glasses are required which are restful to the eyes 
in the glare of the sun on chalk cliffs, expanses of snow, or 
reflected from the sea, Glasses 249, 197, 252, 165, 2x0, and 
. 248 are most suitable, the tints being yellow, green, and 
neutral. Moreover, they have the advantage of cutting off 
practically all the ultra-violet rays and also a considerable 
amount of the heat radiation. 

.For convenience of reference all the glasses, above 
.described, are arranged in the following four tables 

I. Absorption of Heat Rays. 

II, Absorption of . Ultra- violet Rays. , 

III. Transmission of Luminous Ray& - 
„ IV. Reduction of Glare. 


This latter property is the most valuable for general use 
in brilliant light. 

Table l.-~ Absorption of Heat Rays . 

Glass No. 246 cuts off 98 per cent, t ^ 


217 

» 96 

*53 

» * 94 

240 

„ 88 

2x0 

>» 87 

158 

» 63 


Table II. — Absorption of XJltra-violet Rays. 


Glass No. 240. 

Opaque to rays of shorter w.l. than 3950 

202 

3830 

246 

3800 

197 

3800 

158 

3700; 

22X 

3% 

ISO 

3620 


Table lll^~Trmsmfs$ion of Luminous Rays * 



Glass No. 187 transmits 99 per cent 


»* 

251 

>1 89 

i) 


11 

250 

» 74 

•1 


» 

*50 

»» 73 

>1 


>1 

247 

» 7* 

»» 


»» 

238 

H 7* 



Table IV, — l< eduction of Glare. 

Glass 

Absorption Absorption of Transmission , 

NO, 

of heat. 

ultra-violet. 

of light. 

Colour. ; 


Per cent, 


Per cent. 

, , " 

249 ; 

51 

3550 

63 

Pale blue, 

197 

4 1 

380° 

45 

Pate neutral 

252 

47 

3680 

45 

Faint blue-green 

165 

3$ 

3680 

4* 

Pale yellow-green 

2 X 0 

87 

3620 

30 

Blue-green 

248 

47 

3550 

3^ 

Dark neutral 


THE 

COMPRESSION AND DENSITY OF RAW 
MATERIALS USED IN THE MANUFACTURE 
OF PAPER. 

By CLAYTON STABLE and HENRY. P, STEVENS. 

Woon, in point of quantity, is the chief source of raw 
material for the manufacture of paper. Certain countries* 4 
“*• ; Scandinavia, Russia, Finland* Germany, Canada, 
United States, are big pulp producing countries, and what 
they do not require for their own use they export. Other 
countries, such as Great Britain and parts of the British 
Empire other than Canada, France, Italy, Spain, Austria, 
China, and japan, which are big paper making countries* 
depend on outside sources of supply of wood-pulp,. Ais 
supplies for such countries come from long distances' 
oyer the seas, freight is a matter of great importance 
The freight is largely determined by hulk, and therefore 
the question of density, not only of bates of wood-pulp but;, 1 
also other forms of paper making raw materials, is Of very- 
great importance, There are several fibres that would be 
worth while considering as raw materials in the man#'* 
facture of paper if it were not fjr their excessive bulk,, 
which would put such a freight upon them as to render $he 
C0 S J m°* . delivery and other importing countries; 

prohibitive, in spite of the fact that such materials may be 
had fof the asking , in the localities where they grOty.l 
Straw as raw material in the manufacture of. pulp arid, 
paper has been killed in this way in England* , Esparto* 
which is, a some what, bulky material, has the compand 
sation of cheap back freight from the shore* pf tfce' 

Mediterranean. ... ;/ 

The question of; bulk in the natural state of growth or ; 
gathering is of secondary importance, provided thata higbf 
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density by compression can be .obtained at a reasonable 
cost. The object of this communication is to show what 
densities are commercially obtainable with a few of the 
paper making raw materials. 

Tablb A,.— Density Equivalents. 


Cabicfeet per ton. 

Pounds per cubic foot. 

Sp.gr. (water* i- 

23-8 

937 

. 1*500 

25 

$9 -6 

' 1*433 

30 

747 

i‘i95 

35 

64*0 

1*024 

40 

56*0 - 

0*896 

45 

, V- 49‘$- 

0796 

5° 

•. 44‘ 8 

*0*717 

60 f ' 

37 ‘3 

o*597 

70 

3*0 ' ' 

0*512 

80 

28 0 

0*448 

.96 

349 

0-398 

r ; : IOQ 

224 

.0-358 , 

XXO ' 

204 

, 0*326 

xao 

187 . 

0*300 

V 130 

17*2 

.. 0*275 

140 

16*0 

.0256 

150 

X5*o 

0*240 

300 

' 1X*2 

0-179 

«■ 4 . 250 /, 

9*o - ' / 

O’ 143 

^ 300 ? 

-* 7*5 ; 

0*120 

■ u 350 ;■ ; ' 

' 6 r 4 r ' . 

0^X02 

' , j* / 4OO 1 - ; ’ 

■ ■ * 5*6 '* 

: 0*090 . 


. Table A gives equivalents in cubic feet per ton and 
pounds . per, cubic feet, and density or specific gravity 
(Water «* x'oo)., This table will be found useful for 
reference when considering the subject generally. , As 
cellulose and vegetable fibres generally, as used or avail- 
able for use in the manufacture of paper, possesses a 
specific gravity of 1*500, or a figure very closely approxi- 
mating thereto, any cellulosic material compressed to its 
final condition so as to eliminate all air space would have 
a gravity of 1*500 and would weigh 937 lbs. to the cubic 
foot » 23*8 cubic feet per ton. This figure is inserted at 
the top of Table A in order to see how nearly highly com- 
pressed bales approach to the ultimate condition of com 
pacthess, and by the aid of such figures it is easy to cal- 
culate from any density obtained by hydraulic pressing the 
percentage by volume of air space and fibre. Compression 
Of this order,. *.<?., approaching the complete elimination of 
air space, is brought about when paper is highly com- 
pressed for coverings of calender bowls, or for structural 
work as for the interiors of railway waggon wheels ; but 
this compression is never quite to the extent of eliminating 
the whole of the air space. 

In practice;* for the baling of raw material to be used in 
the manufacture of paper, the extent of compression is 
limited (a) by the cost of compression, ( b } by the condition 
of the material when compressed, and ( c ) the question of 
deadweight. Heavy compression within limits can be 
^brought about at a reasonable cost, per ton, but the first 
octet of installation is greatly augmented if high compres- 
sion is tb be resorted to. High compression cannot be 
done deeply unless operated on an Extensive scale, . and 
the hydraulic presses are heavy, but it is a comparatively 
easy thing to give a medium compression Such as 20 to 
.35 lbs. per cubic foot, even by hand or horse labour and 
with comparatively inexpensive light and portable presses. 
Then, again, the compression must, not be carried to the 
extent of destroying or damaging the paper making 
qualities of „ the raw material. High compression with 
some materials is very detrimental on account of the 
breaking up of the fibres during the compression. For 
instance, an excessively high density in the wise of esparto 
would be destructive, and would make it very difficult to 
conduct the subsequent operations of opening up, dusting, 
&c v preparatory to bailing. There is a limitation .here in 
tfale-amount of compression, which is of necessity much less 
than ui the case of chemical or mechanical wood pulp ; 


but with cOtton-seed cotton, which is discharged directfrom 
the bales into the boiler., high compression such as can be 
obtained by the most powerful hydraulic presses, is, in our 
opinion, of no detriment provided that the material is, suffi- 
ciently broken, up to ensure the complete penetration and 
circulation of liquor during the process of boiling. The 
same may be said of Hedychium coronartunh and, as will 
be hereafter seen, this fibre is capable of very high com- 
pression without destroying or impairing its paper making 
I qualities. Table A ranges from completely compressed. 

‘ cellulose materials to materials in a loose unbaled or piled 
up. condition. 

The third limitation point in regard to compression, 
namely,, deadweight, must not be lost sight of. Since 
deadweight comes in at 40 cubic feet per ton (*» 56 lbs. per 
cubic foot), there is no use compressing beyond this .point 
unless it be, perhaps, for land transport and storage in , 
warehouse and factory. 

Table Comparative Densities of Different Raw. 

Materials used in the Manufacture of Paper . 

Cubic feet Pounds per 
, per ton. cubic foot. „ 

Esparto bales. . xao 187 

. 00 - Hydraulic press . . ... 90 24*9 

Moist “mechanical” wood-pulp (50 per j 44 51 

cent water .. . . . . .. • 36 61 

Do. Mean ., .. ;. 40 , 56 ' 

Do. . Equivalent dry weight . ^ .80 28, 

Moist “mechanical” wood-pulp <50 per 

cent water .. .. 40/45 56/50 

Do. Equivalent dry weight . . 80/90 28/25 . 

Chemical wood-pulp (sulphite), ordi- 
nary compression, air dry . . . . , 65 34 

Best practice for sulphite, air dry . . 50 45 

Chemical wood (soda) kraft, dry . . . 

Chemical wood-pulp (sulphite) , dry by 
measurement and weight of bales in 

mills 

Do. Mean . .. .. .. „ 57*8 39 

Hedychium coronarium, continuous 

light baling press 90 25 

Do- “Heavy” ♦ ... .. .. 64/56 35 / 4 ° 

Do. , Heavy hydraulic presses 37/38 60/61 

Do. ' Greatest compression ob- 
tained with bales (dry) .... . . 33/34 66*0 v 

Do. (Wet) .. .. .. .. 33/34 66*8 

Table B shows a comparison of densities of different 
paper making materials. It will be noticed that the bulkiest 
material is esparto. Moist mechanical wood-pulp reaches 
deadweight, but inasmuch as it contains 50 per cent of 
water a dry ton has a volume of 80 to 90 cubic feet. 
Serious attempts have been made in modern pulp mills to 
compress to 40 per cent of moisture, but .it is doubtful 
whether this will be accomplished economically. There 
appears to be a greater uniformity of compression in the 
case of “ mechanical ” than with “chemical ” wood-pulp. 
This may be due to the fact that in the case 'of mechanical , 
a definite amount of moisture is aimed at, namely, 50 per 
cent, arid this is regulated by the’ amount of compression. 
There is also the important difference that mechanical is 
pressed moist and chemical compressed dry. “Soda” or 
sulphate pulp, as might be expected, gives less compression , 
than sulphite ; the sheets of sulphite are madecompact before , 
baling, but the amount of compression, whether for chemical 
or mechanical, varies with different mills, according to the 
power installation and the qualities of the pulp*wood as 
well as the wood-pulp operated upon. There is a great 
difference in the qualities of “ sulphite ” and “ soda,” one 
being much harder than the other, and mechanical varies 
very much in its qualities according to the sources of 
Supply, the mode of grinding, and so forth. The mean 
results for moist mechanical, taken by us from different 
sources, show practically the same figures, 40 cubic 
feet per moist ton « 56 moist pounds per cubic foot, which 


6t*6 36 4 

' 54 4^*5 
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is deadweight. The first figures given for moist mechani- 
cal show how the density varies between individual bales, 
the second figures were arrived at from measurements 
made in bulk. 

Hedychium baling was tested first of all in continuous 
light baling presses. The Hedychium operated upon was 
in the condition as shipped from Brazil, after passing 
through crushing rolls and drying prior to shipping, that is 
in the form of a loose tow. Hedychium as piled or packed 
loose has a density of about 5 lbs* to the cubic foot. On 
packing into digesters it will occupy about 10 lbs. per cubic 
foot. With Howard’s Dreadnought heavy continuous 
presses it gives bales of a density of fxom 35 to 40 lbs. per 
cubic foot ; with lighter presses of the same type 35 to 
3olb8. per cubic foot. Either the light continuous or 
heavy Dreadnought presses will bale material at the rate 
of ao tons dry weight per diem. For greater densities, it 
. is advisable to employ hydraulic pressure. With heavy 
compressions with hydraulic presses 60 lbs. per cubic foot 
is .obtainable, which is more than is necessary for dead- 
weight.- In order to see what was the greatest density 
obtained with Hedychium , pressures of over x ton per square 
inch were employed on small bales at the works of Messrs. 
Howard and Sons. The highest compression for dry 
Hedychium in the form of bales was 66 dry lbs. per cubic 
foot. This compression is not detrimental to the qualities 
Of the product. In this condition of baling it can be used 
> for the manufacture of paper, and without these qualities 
having been impaired as the result of high compression. 
For moist Hedychium we obtained bales containing 66*8 
moist lbs. per cubic foot. 


Table C . — Laboratory Baling Tests with Hedychium . 

Grras. Lbs. per 
percc. cub, ft. 

Raw dry Hedychium, pressed in Cider Press- 

Packed before pressing . . . . . . 0*089 4*4 
Do- Whilst under pressure .. 0*355 17*6 


Boiled Hedychium, pressed in Cider Press — 

Gross weight (68 per cent moisture) . . X’20 75*0 

Equivalent dry weight, 0*385 24*0 


Baling in iron cylinder — 

Raw dry, under pressure .. .. .. r*24 77*5 

Do. Pressure released .. .* .. i*oo 62*5 

Raw wet (47 per cent moisture), under 

pressure. Dry weight 1*00 62*5 

Do. Pressure released. Dry weight 0*71 44*4 


Ordinary pressing without a u former ** — 

Gross weight (55 per cent moisture) . . x *oo 62*5 

Equivalent dry weight 0*45 28*2 

Gross weight (42 per cent moisture) . . 1*20 75*0 


Equivalent dry weight 


0-695 43*5 


namely, for high densities the dry goes closer than the 
moist* Thus 77 lbs. per cubic foot, before releasing from 
the presses, has been actually obtained in making dry 
compressions ; this expands to 62 lbs. to the cubic foot 
when the pressure is released, but when the moist material, 
containing about its own weight of water, is similarly, 
treated in iron cylinders, the density under full com- 
pression is 66 and when released 44 dry lbs* per cubic 
loot. The same is to be noticed when baling under 
hydraulic pressure recorded in Table B. In the case of 
the hydraulic pressed bales we obtained 66*0 dry lbs. from 
the dry pressing and 66*8 moist lbs. per cubic foot from 
the moist materials after release from press. Unfortu- 
nately we did not take note at the time of the dry weight 
in the wet baling, but we have since dried out the bale 
and find that it had a density of 38 dry lbs. per cubic foot; 
under equal pressure with the former. 

The conclusion is, therefore, that for moderate pressures 
and density, a greater dry weight per cubic foot is to be 
obtained baling moist than when baling dry, but that 
with hydraulic pressure for high densities, in the 
neighbourhood of dead weight, the greater dry density is 
obtained by baling air dry or in the neighbourhood- of ah 
dryness. " r , ■* 


THE SCIENTIFIC WEEK. 

From Our Own Paris Correspondent)* 

Treatment of Malignant Tumours by the X-Rays^ 

As is well known the X-rays ate now often employed in 
the treatment of superficial cancerous affections. Con- 
cerning this subject a veiy interesting observation has beep 
made by MM. .Reboul arid Nogier, and communicated to 
the Academy of Sciences by M. Roux, director of the 
Pasteur Institute. These authors have observed that 
when the X-rays are employed in successive applications 
in the treatment of malignant tumours, in certain cases 
the action of these rays grows gradually weaker, and that 
at a certain moment cancerous elements are no longer 
reached and affected by the treatment, before a complete 
cure has been obtained. These decreases of the radio- 
sensibility appear to result from a kind of habit ; that is 
to say, that the cancerous elements grow used to the 
X-rays, whose effect is thus lessened. The case is not 
always the same in all the subjects nor in all the cases 
treated. In order to avoid these inconveniences, MM* 
Reboul and Nogier advise, whenever the action of the 
X-rays does not seem to be constant, to take away all 
that is possible of the tumour before beginning a fresh 
application of the rays. 


Table C gives some experimental baling with Hedychium 
where the density is expressed in grms. per cc. and lbs. 
per cubic foot. This gives one some idea of the amount 
of diminution of volume during the process of baling. In 
practice the reduction in volume is considerable, one ton 
ary weight uncompressed occupying over 400 cubic feet, 
after compression less than 40, that is it reduces to about 
one-tenths A continuous baling press, by producing bales 
of a density of 25—30 lbs. to the cubic foot, is well 
adapted to this work as a first operation. The next 
Operation is best done by compressing two bales into one 
to a density of 60 lbs. to the cubic foot prior to shipment. 
The laboratory results obtained with cider presses in light 
compressions seem to indicate that greater dry weight 
per cubic foot can be obtained if the material is com- 
pressed in a moist rather than a dry condition. This is 
due : to the material becoming more yielding to the pressure 
when moist than when dry, but when heavier pressures are 
employed the moisture taken up by the fibre causes it to 
swell somewhat and to offer a barrier to anything like 
complete compression, so that the reverse is the case, 


Mechanism of the Inactivation of {Serums by - 
Dialysis. 

In a new technical notice byM. Tissot, communicated 
to the Academy by Prof. d’Arsonval, the author explains 
the conditions that govern the dissociation of soaps in 
serum as well as the mechanism of the inactivation' of 
serums by dialysis, in view of establishing the nature and 
the constitution of the body that possesses the baceterib* 
logical power, that is to say *• alexine,” 

Different Species of Lead. . 

The interesting hypothesis of the existence of several' 
species of lead results from the researches of M* Maurice' 
Curie concerning the atomic weight of lead of diverse 
origins. It is known that the radio-active theories; ac- 
cording to which certain bodies, such as radium, uranium, 1 
thorium, can evolve and become transformed into other 
elements, have had a striking confirmation by the , trans- 
mutarion of radium into helium. It is also known that 
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the same theories lead to the assigning as the ultimate 
term of the series of these transformations one of the most 
cominori, metals, that .Is to, say, .lead, which thus is derived 
from the metal that at the present time is, by far the 
dearest (several hundreds, of thousand- francs a grm.}* 
Continuing bis researches undertaken in this direction, M. 
Maurice Curie, for the atomic weight of lead existing in 
uraniferous ores, has found the figure of £06*5, whilst the 
atomic weight of ordinary or galenic lead is 20^-01.’ From 
this he concludes that there are several varieties of lead of 
different atomic weights according to the initial metal from 
which they are derived. 

’Elbctwn .op a Perpetual Secretary at the 
Academy op Sciences. 

■ After a ballot in which 50 members voted, the Academy 
of Sciences has just elected, 1 by 39 votes, M. Alfred 
fyacroix, Professor, of Mineralogy at the Natural History 
jMCuseum.^as perpetual secretary for physical sciences, in 
vpflace of the late M. Van Tieghem. The scientific works 
of M. Alfred Lacroix concern the mineralogy, geology, 
and physics of the globe. He has studied mineralogy 
quite as much as a naturalist and. as a physicist. In the 
numerous papers he has published he has especially tried 
.to. seek out the mode of the formation of rocks and 
minerals arid their role in nature, far he does not consider 
them as simple chemical salts. Instead of working in a 
laboratory he prefers tp pursue hiS studies on the spot, in 
the most diverse regions of the, world, , employing experi- 
mentation whenever this was possible. Throughout all 
the scientific researches of Prof- Lacroix the same general 
directing idea, the same plan is to be found. When he 
studies the determination of properties, and in particular 
Of the optical properties of minerals, he searches what are 
their variations, with the conditions of their layers and 
their mode of formation. Ha applies the data thus ob- 
tained to, the determination of the composition of rocks 
jmd searches the origin of raetamorphic rocks and those of 
the eruptive rocks which have produced them. His 
u Mineralogy of France and Her Colonies,” his memoirs 
on metamorphism, his observations on the eruptions of 
Martinique, of Vesuvius, of Etna, of the volcanos of the 
Reunion are the principal steps of his scientific researches. 
Born at Macon ia 1863, M, Lacroix was appointed 
assistant at the Coll&ge of France in 1887, Doctor of 
Science in 1889, Professor , of Mineralogy at the Natural 
History Museum in 1893 ; he became a member of the 
Academy of Sciences in 1904. He is a member of most 
of the different foreign scientific academies throughout the 
world, and has been charged with no less than fourteen 
scientific missions in nearly ail the countries of the globe. 
As head, of the mission of Mont Pelde in igoa, Prof. 
Lacroix created the Martinique Observatory, where he 
made some very fine researches on the eruptions of Mont 
Pelde. He contributed fresh information as to the forma- 
tion of the domes raised by volcanic rocks, and also con- 
cerning a little known phenomenon, that of u nuees 
ar dentes” These clouds of nuees were veritable agents of 
destruction and death, which clased the eruption of Mont 
fPdlSeampng the most homicidalthat history has ever bad 
to enregister, M. Lacroix was able to study, near at 
hand, seventeen eruptions of these thick clouds. He has 
seen them roll like a liquid on the surface of the soil. 
Their temperature at a distance of 6 kilometres from their 
.point of departure was zoefl* At this- same time, the 
eminent mineralogist studied the volcano of Saint-Vincent 
and the sulphur mine of Guadeloupe, Lastly, the geo- 
logical study that he has made of the large African island 
of Madagascar is one of Jthe most important works of Prof. 
Lacroix. ' ^ . ' , - * - 1 . 

King’s College. -^Professor Herbert Jackson, of King’s 
College, has been appointed Head of the Chemical Depart- 
ment of the College, with the title of Daniell Professor of 
Chemistry in the university of London, 


PROCEEDINGS OF SOCIETIES 

CHEMICAL SOCIETY. : 

Ordinary Meeting, June 19*4. 

Prof. W. H. Perkin, LL.D., F.R.S., President, 
n the Chair. 

The President referred to the loss sustained by the 
Society through the death of Sir Joseph Wilson Swan 
(elected, June 3, 1865; died, May 27, 1914). 

Mr. D. R. Keller was formally admitted a Fellow of the 
Chemical Society. 

A certificate was read for the first time in favour of 
Mr. George von Kaufmgnn, jun., Christ’s College, 
Cambridge, 

Of the following papers, those marked * were read : — 

*153* “ Tk* Influence of Nitro-groups on the Reactivity 
of Substituents in the Benzene Nucleus*" By Jambs 
Kenner. (This paRer was read at the meeting on May 21, 
19 * 4 )* 

# The influence mentioned in the title was referred to two 
distinct functions exercised by nitro-groups. One of these, 
which is shared with other meta-directive groupings, 
consists in the conferment of a certain degree of mobility 
on substituents in ortho- or para-positions, and was 
explained in terms of FIGrscheim’s views. The other 
enables the substituent, thus rendered mobile, to take part 
in reactions, in spite of the steric influences to which it Is 
exposed. This function is exercised most powerfully by 
the nitro-group, and was correlated with .another property 
characteristic of nitro-groups, namely, the power to form 
additive compounds. 

An alternative theory, proposed by Borsche {Annalen t 
Wit cccbexxvi., 356 ; 1913, edii., 81) was also discussed. 

With the assistance of Mr. R. Curtis, and in connection 
with the views developed above, the action of hydrazine 
hydrate on methyl 2-chioro-3 15 -dinitrobenzoate was 
studied and shown to lead at once to the formation of' 
5 i y-dinltrO-s-keto-i : 3 -dihydroindaxole, without admitting 
of the isolation of the intermediate hydrazine derivative. 
In the case of phenylbydrazine, the mam product was 5:7- 
' dinitro - 3 - keto - 2 - phenyl - 1 : ydihydroindazole, accom- 
panied by a small proportion of 2 m-diniiro- 6 -carbo- 
methyoxyhy dr azobenzene y and another compound of un- 
known constitution. 

The indazole derivatives named gave rise to quinondid 
sodium salts, whilst, by the action of phosphoryl Chloride 
at 180 0 , 3:5: j'trickbroindaxole and 3:5: 7 -trichloro- 
2-phenylindazole were produced, the nitro-groups attached 
to the benzene nucleus having suffered displacement by 
chlorine atoms. 

Discussion. . - 

Dr. FlArsChbIm welcomed Dr. Kenner’s paper as an 
interesting contribution on the problem of benzene sub- 
stitution. It appeared that, generally, chemical reactivity 
was governed by the nature of the affinity of the atoms; 
involved (polar factor), by the amount of that affinity 
(quantitative factor), and by considerations of space (atcuc 
factor!. Dr. Kenner had taken the last two factors into 
consideration, and he had been able to embrace a consider- 
able number of facts. At the same time the polar factor 
could, of course, not always be neglected. For the 
mobility, for instance, of a riitro-group in x : 3 : 5-trimtm. 
benzene fLobry de Bruyn), of fluorine in m-fluoTonitm- 
benzene (HoUeraan), or of the z-bromine in i:a,:4;6- 
tetrabromobenzene (Jackson and Calvert), it even appear* d 
that the polar factor was alone responsible ; in other word**, 
even when a sufficient amount of affinity was available tor 
it, a substituent might easily be detached from the nucleus 
when both exhibited strong electropolarity of the same 
kind, so that the nature of their affinity was not conducive 
to mutual saturation (compare Bet xgofi, xxxix., 2016). 
Undoubtedly, the problem of the replacement of one 
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benzene substituent by another was more complex than 
that of the mete substitution of hydrogen, and he was glad 
that Dr, Kenner had brought the subject before the 
meeting. ' , „ 

Prof. j. T k Hewitt referred to the work of Borsche and 
Babi \Annakn, 1913, cdii., 81), which shows that in the 
apparently symmetrical 4 : 6 dichloro- 1 : 3-dinitrobenzene, 
one halogen atom is J more mobile than the other. This 
might be explained if the products with amines, &c., 
assumed a quinonoid configuration ; for if the 6*chlorine 
atom had reacted, and quinonoid structure were established 
. between positions 6 and 1, the linking between the carbon 
atoms 3 and 4 must of necessity be a single one. 

■ Dr. Kenner agreed that his views might need amplifica- 
tion in order to become applicable to all the observed cases 
of mobility* and cited, as an example, the formation of the 
, trichloroindazoles mentioned above. In bis opinion, recent 
work on the metallic ketyls lent strong support to the view 
that colour was connected with ,the presence of residual 
affinity, and therefore to Hantzach’s formula for the nitro- 
; anilines*;; He dtew attention to" another apparent fallacy 
in the -views expressed by Borsche and Bahr, and sug- 
gested an alternative explanation of the results obtained 
jbythesqworkefs, , * 

" , ♦154.' “Siudmin theSucdnic Acid Series . Part I, The 
Chlorides of Succinic md Methylsuccinic Acids, and their 
Constitution .” By George Francis Morrell. 

/ Since succinyV chloride gave with ammonia a 96 per cent 
yield of os-succtnamide, and with henzene and aluminium 
chloride a similar amount of succinophehone, Auger (Ann. 
Chim. Phys., 1891, [4] , xxu., 326) concluded that, it was a 
mixture of two isomerides. Meyef and Marx 1908, 
Xli., 2459} found that, it, gave with alcohols only the 
normal esters* and suggested a theory of tautomerism. In 
the present investigation, Buccinyl and methylsuccinyl 
chlorides have been prepared, and a consideration of their 
physical properties and anomalous behaviour with am- 
monia and substituted ammonias is held to disprove 
Auger’s theory, and to lend no support to the tautomerism 
theory, Succinyl chloride, for example, was found to be a 
crystalline solid, melting sharply at +20°, and boiling at 
87 — 88°/i8 mm. Whether the first or last portions of the 
distillate were taken, it gave with aniline nothing but the 
s-anilide (m. p. 330°); with methylamme, only a 15 per 
cent yield of the i-dimethylamide ; and with ammonia 
almost entirely the <u-amide. 

It is concluded that these acid chlorides are. definite 
chemical individuals, and that there is no satisfactory 
evidence whatever for assigning to them any other 
constitution than that of normal acid chlorides, 
COCPCH^CHa-COCI. 

The formation of asymmetric products probably takes 
the following course, for example, with ammonia 

CH a -COCl CHyCOCl 

I , *nh 3 -> 1 

CHa’COCl CH 2 -C(OH};NH 

CH* CO v CH a CO v 

J yO~ > | yO. 

CH*’C(:NH)/ CH 2 ’C(NH a ),/ 

*155. ** The Dilution Limits of Inflammability of Gaseous 
Mixtures. Part I. The Determination of Dilution Limits . 
Part II. The Lower Limits jor Hydrogen , M ethane , and 
Carbon Monoxide in Air.” By Hubert Frank Coward 
and Frank Brinsley, 

The smallest amount of hydrogen in an inflammable 
mixture of hydrogen and air has been variously stated as 
low as 4*5 and as high as 10 per cent. _ Similarly, the 
values given , for the greatest amount of hydrogen in an 
inflammable mixture of hydrogen and air are as low as 
55 per cent and as high as 80 per cent. The hydrogen- 
oxygen mixtures show similar want of accord in the results 
of previous workers. A partial explanation exists in 
Clowes’s observation that in- certain weak mixtures a flame 
may be propagated upwards, but not downwards. 


A re-examination of the inflammability of weak gaseous 
mixtures has been started, based on the definition that a 
mixture at a defined temperature and pressure is inflam- 
mable per se if, and only it, it will propagate flame 
indefinitely, the temperature and pressure of tbe unburnt , 
gases being constant, The flame observed in many. weak, 
mixtures travels more slowly than the convection current 
set up by the flame, so that the criterion of inflammability 
is the observed travel of a flame upwards through a vertical 
vessel of sufficiently great dimensions to avoid appreciable 
cooling influence by the walls and to provide a sufficient 
length for observation of the flame to leave no doubt as to . 
its capacity for indefinite self- propagation. 

The experiments of previous observers do not satisfy this-, 
criterion, and the critical experiments of the authors have 
been carried out in vessels, one having a capacity of X70 
litres, another a length of 4*5 metres, With alltbree gases - 
used, the flames in certain weak mixtures have been, 
observed to start as vortex rings, Which rose, expanded;/ 
and ultimately broke info a general self-propagUting in- :/ 
fiammation ; dr were extinguished. The lower limits of in- v 
flammability of mixtures of each of the , three gases with 
air saturated with aqueouk vapour at *7* to r8° wefe > 

Hydrogen V. . <4*1 per pent*, ' ' , B 

\ " -.Methane..,., .. 5-3 n : :/ VA,^ 

. Carbon monoxide , . .. 12*5 w ' .///;■> 

: Discussion. 

Prof. Bone drew attention to the great importance of 
accurate information concerning the behaviour of gaseous 
mixtures at or near the lower explosion limits, and con- * 
gratulated the authors on both their experimental deriion-, 
stration and the beautiful photographs which they 'had 1 , 
exhibited. He agreed in principle with the author** 
definition of- “ inflammability, w butpointed out the neces- 
sity of distinguishing between “ igmtability ** and inflahi- 
mability.” The phenomenon of ignition was very com- 
plicated, and was probably not a purely therhial one, as 
Prof, W. M. Thornton had recently shown in an important 
communication to the Royal Society on the electrical 
ignition of gaseous mixtures, from which it appeared prob- 
able that ionisation was a factor precedent to the actual 
combustion. 

Dr. Scott suggested that the mixtures of hydrogen with 
oxygen and With air might be made more luminous by, 
using weighed quantities of sodium, which would give the, 
required quantities of hydrogen in contact with the water. 
The brilliant yellow of the flame would probably enable 
much more detail to be visible to the eye and to be 
recorded on the photographic plate, > 4 ■ - ‘ 

Dr. E. Rideal asked whether there was any indication- 
of a dark wave preceding tbe luminous cap which travelled 
up the tube. 

The dark wave caused by local compression of the gas 
could be conveniently photographed by a method which he 
had used with great success in tbe case of rifle bpUets 
travelling through different gases. The bullet in its course^ 
is made to traverse two copper gauze disks placed close to , 
one another ; by this means contact is made between the 
two disks, which are connected to the outsides of the.. 
Leyden jars of a Wimshurst machine. The primary, 
spark follows a short time after contact is made, and ft : 
there is a photographic plate opposite to the spark-gap of 
the Wimshurst, the bullet, passing between the spark and 
the plate, throws its shadow on the latter. In front of the 
photograph of the bullet is always observable a parabolic- : 
like curve, being a cross- section of the paraboloid-shaped ' 
mass of compressed air partly dragged and partly pushed r,: 
forward by tbe bullet in its flight. The line on the plate;. ’ 
is caused by the fact that the compressed air has a different 
refractive index to that surrounding it. Different gas# iv 
gave curves of the same order, but different constants; 
the present ease; during combustion one might ekpelV) 
local differences of pressure, indications of which coula'tf* 
obtained by an adaptation of the foregoing method. \ 

Dr. Coward agreed with Prof; Bonetbat it was des*^ 
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'able^p^Utingufsh between inflammability and ignitability. 
Alatke, flame might be developedin a mixture when an 
electric spark, was passed or a jet of flame introduced into 
it, although the inflammation would hot be capable of 
indefinite self* propagation. ‘ This mixture would therefore 
not be inflammable' per se, but a possibly dangerous flame 
might be formed in it * the initial impetus of the spark was 
not rapidly dissipated. The authors had seen such flames 
in mixtures just below the dilution limit which were nearly 
3Q cm. wide, and travelled 60, go, or even 120 cm. from 
their source. 

Dr. Scott’s suggestion for rendering the hydrogen flames 
.more luminous would be useful for photographic purposes ; 
up to the. present, the authors had desired to see and 
record the appearance of , flame in pure mixtures, and for 
that reason to avoid;the presence of spray or dust particles. 

*^56. u The Thermal Decomposition of Methyl Alcohol.” 
By yViLUAM Arthur Bone and Hamilton Davies. 

■jw. The authors And that methyl alcohol vapour decomposes 
’bh heating principally in two ways, namely 

iAti, essentially low-temperature decomposition into, 

^ primarily, steam and a residue, :CH a , which has a fugitive 
.free existence, ,C%OH» :CH 3 +H a O. . 

. - " '2. ' The normal high-temperature decomposition primarily 
into formaldehyde and hydrogen, the formaldehyde then | 
Recomposing into carbon monoxide and hydrogen , — 

> . CH 3 ; OHtpCHaO+Ha ^ 

V ; ^ , co+Hi ‘ : V- ;.y - 

Thus, at 65o°, 2o to 25 per cent of the methyl alcohol 
-decomposes according to (1), the remainder according 
J to (2), the HaC: formed during (1) combining with part of 
the H 2 produced during (2), forming methane. 

At iooo°, more than 95 per cent of the methyl alcohol 
decomposes 1 according to (2), the remainder according 
to (i). 

.. At neither temperature is there any separation of 
- carbon; nor Could any acetylene be detected in the 
.products, 

tsy 4, A Comparative Study of the Absorption Spectra 
pf some Compounds of Phosphorus , Arsenic , Antimony , and 
■ Bismuth.” ('Preliminary Note); By Cecil Reginald 
;ChvmelE'» , , 

y In accordance with the rule connecting valency and 
absorption {Trans.. 1912, ci., 266); it has been found tbat 
solutions of compounds of the above elements absorb 
;i*ltra-violet light, the extent of the absorption varying 
greatly with the nature of the compound. 

. .. If the chlorides EClg are compared, the limit of general 
absorption is displaced towards the visible on passing from 
phosphorus chloride to bismuth trichloride, and in the 
fatter compound art absorption band makes its appearance 
In Bi/ 1090 solution with a head at 2850. 

. The pehtachtorides of phosphorus and antimony have 
been examined; and they possess much greater absorptive 
{power than the corresponding trichlorides. The limit of 
thA general absorption of antimony trichloride and the ab- 
. Sorption, band of , bismuth chloride are displaced towards 
thVvlsible on formation of the complex salts ECl 3 ,nMCl. 
yr Dike sulphates and. selenates, the highly oxidised pbos- 
phates arid arsenates are quite diactinic; antimonates and 
arsenites show alight absorption ; and, as is known, 

. -temuthic acid is a red powder. j l 

: . Tbe grouping P: 0 ‘in the phosphorus oxy-acids is devoid 
yjf absorptive power, and phospboryl chloride is almost 

The investigations are being extended to the fourth 
groiipof elements, especially to tin and lead; and from 
the variations in the absorptive power of solutions of 
stannic chloride, which occur on keeping, it is hoped to. 
gain some information on the constitution of these salts. 

: , v 158. fi The Reactions of a- Amino-ft-kydroxy -compounds 
,as Cyclic Structures.” By Jambs Colquhoun iRviNEand 
Alexander Walker Type, , 

/ The behaviour, of 0-bydroxy*aj8-diphenylethylamine to- 


wards methylating agents has been studied in order to 
ascertain if compounds in which a secondary hydroxyl 
group and a primary aminogroup . are attached to neigh-, 
bouring carbon atoms are capable of reacting in accordance 
with a cyclic formula. By the action of silver oxide and., 
methyl iodide on the amine, a dimethyl derivative melting 
at 135— i37°.Was obtained. As this compound contained 
no normal methoxyl group, yet nevertheless failed to form . 
a methiodide, a hydrochloride, or a platinichloride, it is * 
regarded as the anhydride of fi-hydrozy-aQ- diphenylethyh 
dimethylammonium hydroxide ' (I.). In the absence of 
salt forming ~ properties, and in its capacity to combine 
with silver iodide,, the compound resembles the alkyli 
glucosamines, for which a cyclic structure has already been 
suggested. 

Oh the other hand, direct methylation of 0 -hydro xy-afr 
diphenylethyl amine by means of methyl iodide gave*suo 
cessively 8- hy droxy - u B-dipkeny lethylme thy l amine } , &*ky* 
droxy-a&-dipkenylethyldmethylatntne (II.), and the corre- 
sponding methibdide. The properties of these substituted 
amines are perfectly regular in that they form salts and 
platinichlorides, from which it may be concluded tbat the 
normal open-chain structure may be applied to them. The 
following formulae are consequently ascribed to the isOmeric 
compounds isolated : — . . 

CeH 5 *CH'0 CeHs'CH-OH 

I ! | 

CfiH 5 ‘CH*NHMe a V, . C<sH 5 ‘CH*NMe2 
<I.) - 

The constitution, assigned to 0-hydroxy-«0-diphenyl- 
ethyldimethylaminfi (II.) was confirmed by the conversion 
of the compound into 8~methoxy-a$-jHphenylethyldimethyl* 
atnine % OMe'GHPh‘CHPJrNMe a , which, in turn, reacted 
with nitrous acid to give hydrobenaoin methyl ether. ' The 
same methoxy-amine resulted from the methylation of 
$-methaxy-a$-diphenylethylaminci both by the silver oxide 
reaction and by the agency of methyl iodide, the compound 
in the former case being isolated as the methiodfde combined 
with one molecule of silver iodide. J * 

The results of the investigation are . applied to the con- 
stitution of the alkyl glucosamines, and the capacity of 
these compounds to combine simultaneously with alkyl 
haloids and with silver haloids is explained on the assump- 
tion that the addition takes place through die oxygen atom 
of the ring; 

159. “ Ionic Equilibria Across Semi-permeable Mem- 
branes.” * By Frederick George Donnan and Arthur 
John Allmand. 

Experiments have been made on the distribution of 
potassium chloride between two compartments sepa- 
rated by a copper ferrocyanide membrane, one compart- 
ment containing potassium ferrocyanide. The higher 
concentration of potassium chloride in the solution free 
from ferrocyanide, and the quantitative relation of this un- 
equal distribution to the concentration of chloride and. 
ferrocyanide, have been established. 

The results agree, in general, with the view of such 
membrane-equilibria proposed by Donnan. A discussion 
Of the distribution data and the measurements of electro- 
motive force appears to show that, at all events in the 
case of a copper ferrocyanide membrane and potassium 
ferrocyanide solutions, the phenomena are quantitatively 
not so simple as supposed in the theory mentioned. 

160. “ The. Effect oj Ring-formation on Viscosity ” By 
Ferdinand Bernard Thole. 

The opinion previously put forward that ring^orraation 
is accompanied hy an increase in viscosity has been con- 
firmed by a comparison of the viscosities of a considerable 
number of cyclic compounds (carbocyclic and heterocyclic 
rings containing from two to seven atoms) with those of 
corresponding open-chain analogues. The chemical types 
of the latter have been carefully chosen to correspond with 
those- of the cyclic compounds, since the results of some 
previous investigators with other physical properties have 
been confused by illegitimate comparisons, 
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Viscosity has been found to fall in line with certain 
other physical properties in showing an anomaly which 
varies steadily as the complexity of the ring increases, and 
giving no change of direction on passing the five-membered 
ring-system. 

i6x. “Action of Monochlor acetic Acid on Thiocarbamide 
and Monoalkylhted Thiocarbamides” By Prafulla 
Chandra Ray and Francis V. Fernandes. 

By the action of monochloroacetic acid on thio- 
carbamide in aqueous solution, the latter evidently tauto* 
menses, and gives rise to formamtdinethiolactic acid , 
NH2'C(:NH)‘S*CH2*COaH. If, however, acetone is used 
as a solvent, the corresponding hydrochloride of the base 
is obtained. Similar hydrochlorides are yielded by the 
action of monochloro acetic acid on mono-substituted 
thiocarbamides in acetone solution; thus, the hydro- 
chlorides of methy Iformamidine- and ally If ormami dine- 
thiolacetic acids have been prepared. 

162. “ Action of Grignard Reagents on Acid Amides.” 
By Alex. McKenzie, Geoffrey Martin, and Harold 
Gordon Rule. 

In continuation of former work (McKenzie and Wren, 
Trans., zgo8i xciii., 310; xcvii., 473 ; Wren, Trans., igog, 
xcv., 1583, 1593). the authors have examined the action of 
Grignard reagents on several acid amides. In those cases 
where a ketol was isolated as one of the products, the 
yield was small. A mixture of benzoin and a^-dihydroxy- 
«£0-triphenylethane is produced by the action of mag- 
: nesium phenyl bromide on mandelopiperidide. The 
formation of benzoylbenzylcarbmol from *-hydroxy-j 3 - 
phenylpropionamide is accompanied by the' formation of 
«/ 3 -dihydroxy-aay-triphenylpropane. 

d-Benzoylbenzylcarbinol undergoes racemisation at the 
ordinary temperature when a few drops of sodium ethoxide 
are added to its alcoholic solution. This change is, how- 
, ever, much slower than that undergone by J-henzoin under 
similar conditions ; the value for the rotation of a 5 per 
cent solution falls to about one-half of the original after 481 
hours have elapsed. 

163. “Synthetic Hydrocarbons Allied to the Ter penes." 
By Walter Norman Haworth and Alexander Walker 
Fyfe. 

The method used by Blaise ( Comptes Rendtis , 1901, 
cxxxtii., ra*7) for the production of ketones from nitriles 
has , been applied in the synthesis of three hydroaromatic 
ketones of the cyvtohexene series. These were converted 
into optically active and inactive carbinols and hydro- 
carbons analogous to the members of the terpene group. 
The alteration in the rotation values due to the synthetic 
changes has been carefully studied, as have also the 
spectroctaemical properties. The compounds described 
are interesting examples of “ multiple disturbance ” of con- 
jugation, and show the expected diminution of exaltation 
in accordance with the views of Auwers and Eisenlohr. 

x6a. “Asymmetric Tervalent Nitrogen.” (Preliminary 
Note). By Tom Sidney Moore, 

The cause of the failure of the attempts that have been 
made to obtain optically active compounds owing their 
asymmetry to the presence of tervalent nitrogen atoms 
attached to , three different groups is probably the rapid 
racemisation of the substances investigated, which have 
ya 

all been of the type 

\c 

y *v y a \ 

Compounds of the type and N, in 

which a r b, and c are three different divalent groups or 
chains, of which at least one is unsymmetrical with regard 
to the two nitrogen atoms, should exist in two enantlo- 
xporphic forms. Racemisation might be expected to be 
slow, or even non-existent, in compounds of the first type, 
and it might be slow enough in compounds of the second 
type to allow of the demonstration of isomerism. Ex- 


periments on the preparation of suitable compounds of the 
first type are now in progress; of the second type 
several examples are known, and one of these has been 
examined. 

The compound chosen was i-p-sulphophenyl-a ; 3 -dip, 
hydros : 2 ; ^-naphthahotnassine, which was prepared 
according to the general method given by Meldola and 
Forster (Trans., 1891, lix M 678), and found to be very 
similar in properties to the phenyl derivatives described by 
them. The two possible forms would be 



and— 



The following results were obtained with a pecimen of 
the brucine salt of this compound after it had been twice 
re-crystallised from alcohol:— 
z. The brucine salt was treated at o° with excess of 
N-sodium hydroxide, and the resulting, aqueous .solution 
extracted with chloroform until it was free from brucine : 
(three extractions). In four such experiments; the resulting 
alkaline solution of the sodium salt showed a small but 
definite dextrorotation, which decayed with time, until 
after a few hours the solution was optically inactive. The 
values for the initial specific rotation of the sodium salt 
were between 4* [3*5°] and + [17 0 ], Parallel experiments 
with the acid itselt gave, as one expected, inactive scllu- \ 
tiona. In other experiments with the brucine salt, where , 
only the equivalent quantity of sodium hydroxide was used, 
the solution of the sodium salt was inactive ; this agrees 
with the experience of Mills and Bain (Trans., igro, xcvii,, , 
1866 ; 1914, cv., 64), who found 1 that excess Of alkali 
hindered the racemisation of their compounds. 

2* The brucine salt, when added to chloroform, first 
dissolves completely, and then deposits some of the acid, 
this process hot being complete for some hours. One such 
solution was allowed to remain overnight, and its rotatory 
power was measured after filtration. It was then kept for. 
three days in a closed vessel (during which period no 
further acid was deposited), and its rotatory power again 
measured. The angles observed were - o a i5 0 and — 
respectively, This change of rotatory power with time, 
indicates that the brucine salt contained an excess , of the 
dextro-acid, which racemised gradually on keeping. 

Mr. J. J. Manley very kindly estimated the sulphur in'a ' 
specimen of the acid recovered from the brucine salt* 
Found, S *9*65. C17H13O3N3S requires S**g’44 percent* , 
The author is proceeding with a detailed examination; of 
this and similar compounds ; in the meantime, the results 
given above offer definite evidence of asymmetry in 
tervalent nitrogen atoms attached to three separate groups. 

1 65. “The Alkaloids of Daphnandra micrantha.” By 
Frank Lee Pym an. 

The alkaloids of ttie bark of the Queensland plant, , 
Daphnandra micrantha , Benth., have been investigated, ' 
and three new crystalline bases, daphnandrine, 
C36H38O6N2* daphnoline , C34H34O6N9 (or . 

and micranthine , C36H32O6N2, have been isolated ## 

characterised* J 
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’ 166. “ The Relation between the Absorption Spectra and 
7 the Constitution of certain iso Quinoline Alkaloids and of the 
Alkaloids of Ipecacuanha,” By James Johnston Bobbie 
. and John Jacob Fox. 

.. It, was shown that certain isoquinoline alkaloids in- 
cluding tetrahydroberberine, laudanosine, corydaline, the 
, salts of cryptopine and protopine, which possess similar 
", spectra, are all characterised by the presence of unreduced 

* nuclei derived from catechol. When the spectra of one 
molecule of these alkaloids are? compared with the spectra 
of two molecules of creosol (4-hydroxy.-3-methoxy toluene), 
they are Seen to have their band, in the same position. In 
these, as in cases previously described (Trans., 1911, xcix., 
"1354,; 191a, ci. r 77 ; 1913* ciiu, *i93)» the reduced part of 
.the molecule has very little influence on the spectrum. 

It was also shown that the band of the spectrum of 
-^morphine, which contains one catechol nucleus, only 
' differs from that of creosol in being somewhat narrower. 

> , .Emetine and cephaeline give the same spectrum as the 
; above-mentioned alkaloids, and therefore in all probability 
'■£ also, contain .catechol nuclei, a conclusion which is in 
harrhony with the facts of their constitution, so far as these 
are known (Carr and Pyman, Proc., 1913, xxix., 226; 
1914* xxx., 157). 

„ 167. “ The Interaction of Benzoin and the Chlorides of 

; Dibasic Acids.” By Hamilton McCombie and ohn 
, "WltFJSlD Farkes. : , ■ , 

1 The interaction of benzoin, and dibasic acid chlorides, 
was studied in the hope of obtaining compounds derived 
from one molecule of benzoin and one molecule of the 
acid dbloride, which would prove to be derivatives of 
, , gtilbenediol. The following acid chlorides were employed : 
-^-Carbonyl chloride, oxalyl chloride, phthalyl chloride, 
and campbpryl chloride. In all cases, however, even 
1 when excess of benzoin was employed, the only compounds 
that could be isolated were formed from two molecular 
proportions of benzoin and one of the acid chloride. In 
' the case of oxalyl chloride, two different compounds were 
r isolated, bath posSesing the formula CpHaaOe. 

168. 44 T he Fractional Distillation of Petroleum .” By 
James McConnell Sanders. 

In the examination of crude petroleum, burning oil, or 
petrol by the distillation test, it is often desirable to deter- 
mine the specific gravity of successive fractions ; the rule 
_ of the New York Produce Exchange requires, for an oil to 
be considered as a ** pure natural oil,” that it should ex- 
hibit a regular gradation in the densities of successive 
' . fractions. 

When the Engler method is used for fractionating an 

- oil, or when the amount of sample available is small, the 
ordinary rapid methods of determining the specific gravities 
of the fractions cannot be conveniently used. The auth6r 

* described an apparatus whereby the gravity of successive 
fractions may be determined rapidly during the distillation, 

- the fractions, being removed in succession or mixed, and 
the. gradual change of density determined as the distilla- 

V tion proceeds. From the data obtained, curves may be 
plotted -showing t the behaviour of an oil during close 
v fractionation, or the effect of cracking at any stage. 

J Some special difficulties found in the distillation of 
, heavy asphaltic oI!b of Mexican origin were discussed, 
more especially in regard to the determination of water 
and the carrying of the distillation to the w coking stage.” 
A special distillation flask was described, whereby these 
, difficulties are overcome by means of an electrically de- 
posited copper coating to the flask, am electrically heated 
and controlled still-head, and the subsequent removal of 
adhering water in the side- neck and condenser tubes by 
means of absolute alcohol, which is then treated with 
. magnesium amalgam and the evolved hydrogen measured. 

169. “ Mercuration of Aromatic Amines.” (Preliminary 
.Note). 1 By Gilbert T. Morgan and J. Campbell 

Elliott. 

' The circumstance that aromatic compounds containing 
gtetallic and metalloidal substituents are becoming in- 
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creasingly important in therapeutics renders the conditions 
of formation of these products a matter of considerable , 
interest. The introduction into aromatic nuclef of arsenic, 
antimony, and similar metalloids involves reactions needing 
special precautions, and proceeding only slowly to com- 
pletion. On the contrary, the mercuration of aromatic 
amines proceeds sp rapidly and quantitatively that the 
process can be readily demonstrated as a lecture, experi- 
ment. One grm. of aniline is added to 6*6 grms. of mer- 
curic acetate dissolved in 300 cc. of cold methyl alcohol, and 
the solution boiled for two minutes. Another 6*6 grms. of 
mercuric acetate dissolved in 300 cc. of methyl alcohol 
are boiled for the same time, and serve for a control 
experiment. The two hot solutions are each poured into 
300 cc. of water containing 7*5 grms. of potassium iodide. 
The control solution of mercuric acetate gives immediately 
yellow mercuric iodide, changing almost instantaneously 
into the stable red modification. The solution to which 
the aniline has been added no longer contains mercuric 
ions, the whole of the mercury .having become attached to 
the aromatic nucleus. It yields a yellowish white precipi- 
tate of di- and tn-iodomercurianilmes, which is quite dis- 
tinct from the red precipitate obtained in the control 
experiment. m-Toluidine (1*1 grm.) may be substituted 
for aniline in the foregoing experiment, with a similar 
result, the yellowish white precipitate containing a mixture 
of di- and tri-iodomercuri m-toluidines (compare Schrauth 
and Schoeller, Ber., igi2^xlv., 2808). 

Other bases containing unsubstituted ortho- and para- 
positions behave in a similar manner. With methyl- 
aniline and dimetbylaniline, • similar proportions (2 — 3 
molecules), of mercuric acetate are taken up, but the 
resulting yellowish white organic mercuri-iodides are dis- 
coloured by red and green oxidation products respectively. 
An analogous reaction occurs with diethylaniline, the 
amount of coloured by-product being less. Diphenylamine 
reacts with 5 6 molecular proportions of mercuric acetate, 
and yields a voluminous white organo-mercuri-iodide. 
Aromatic bases, partly substituted in their reactive ortho- 
and para-positions, are also readily mercurated, but the 
amount of mercuric acetate taken up diminishes as sub- 
stitution increases. o-Toluidine and dimethyl-o-toluidine 
condense with two molecular proportions of mercuric 
acetate, and give white organd-mercuric iodides, but with 
the iatter base the reaction proceeds very slowly. ^-Tolui- 
dine reacts readily with 1 molecular proportion of mercurip 
acetate. Further treatment with more acetate leads to 
oxidation. Methyl -£toluidine and dimethyl-^-toluidine 
behave similarly. 

a-Naphthylamine and 0 -naphthylamine condense, re- 
spectively, with one and two molecular proportions of 
mercuric acetate, and yield the corresponding orgabo- 
mer curie iodides (compare Brieger and Schulemann, 
yourn . Pr. Ohm 1914, [2], lxxxix., 97). 

When the foregoing organo-mercuric iodides are left 
in contact with hydriodic acid, some of the organically 
combined mercury is removed in the form of mercuric 
iodide, but these compounds are not affected by neutral 
iodides. 

170. M The Viscosities of Mixtures of Formcmide with 
the Alcohols By Solomon English and William 
Ernest Stephen Turner. 

In confirmation and extension of previous work (Merry 
and Turner, Trans., 1914, cv., 748), the viscosities of mix- 
tures of formamide with n -propyl, zrobutyl, and jjoamyl 
alcohols at 35 0 have been measured. It had previously 
been shown that with water, methyl alcohol, and ethyl 
alcohol, the negative deviation of the observed from the, 
calculated viscosity grew less in the order of the substances 
named, and it was now shown that the deviation becomes 
positive with w-propyl alcohol, although the viscosity curve 
does not attain a maximum, and that the isobutyl and 
isoaroyt alcohol curves each contains a maximum point. 
The w-propyl alcohol curve is sinuous, and the sinuosity is 
developed in the two higher alcohols, so that they contain, 
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not only a, pronounced maximum, but also a .minimum, 

. pdint. , ' , -/ L < “ ; /■ ’* ' . : 

171 . “ Action of , N tiro- substituted Aryl . Haloids on 
: Alkali Thiosulphates and Selenosulphates J” By Douglas 
_ Frank Twiss. # I 

. Various investigations have already shown that the 
• alkyl haloids, can react with the alkali thiosulphates, giving 
the corresponding alkali alkyl thiosulphates; but the few 
corresponding aryl thiosulphates discovered hitherto have 
been prepared by less simple processes, usually depending on 
oxidation of a mixture of sodium thiosulphate and an 
aromatic substance. 

Unsubstituted aryl haloids fail to react with sodium 
thiosulphate, but the 2 ; 4-dinitro- and 2:4: 6-trinitro- 
pbenyl haloids readily enter into action with not more than 
a semimolecular proportion of sodium thiosulphate, 

- yielding; not the corresponding organic thiosulphate com- 
pounds, which appear to be capable of only transient 
existence, but the corresponding sulphides. In a similar 
manner, reaction with nflt more than a , semimolecular 
: ^proportion of potassium selenosulphate produces the cor- 
responding selenides. 

"When an excess of sodium thiosulphate is used with 
4-chloro- or 4-bromo-r : 3-dinitrobenzene, the resulting 
2 : 4;dinitropbenyl sulphide is not the only product, for the 
solution subsequently deposits 2 : 4-dinUropbenyl disul- 
phide* An excess of potassium selenosulphate yields 
almost exclusively 2 : 4-dimtropbenyl diselenide. 

These results are explained by the primary formation of 
- T an unstable alkali aryl thiosulphate or selenosulphate 
:which;Tn the presence of excess pf aryl haloid, passes into 
the corresponding sulphide or selenide, according to the 
equation (for the former case) — ■ 

hTaRSzOs f RHgl+jBftO ~NaHal + R 2 S + H 2 S0 4 , 

whilst with an excess of inorganic, thiosulphate or seleno- 
sulphate the alkali aryl thiosulphate or selenosulphate pro- 
duced subsequently decomposes, as their aliphatic analogues 
readily do* yielding disulphide or diselenide. 

, ' r ... PHYSICAL SOCIETY. 

Ordinary Meeting, June 12, 1914. 

Prof. T, Mather, F.R.S., Vice-President, in the Chair. 

A paper entitled u Note on the Connection between the 
Method of Least Squares and the Fourier Method of Cal- 
culating the' Coefficients of a Trigonometrical Series to 
Represent a given Function or Series of Observations,” by 
Prof. C. H. Lees, F.R.S., was taken as read in the 
absence of the author. 

In view of the number of alternative methods which 
. have been suggested for calculating the coefficients of the 
terms of a Fourier series to represent a number of observa- 
tions of a variable quantity, the author points out that the 
Fourier method gives the most probable values of the 
coefficients, since it makes the sum of the squares of the 
errors at the points pf observation a minimum* 

Discussion. 

Dr. C. Chreb mentioned that the method was dealt 
with in Tait’s “Natural Philosophy,” but no proof was 
given. Prof. Lees had supplied the proof, and the paper 
was of interest on that account. 

Dr. W. Wilson (communicated remarks) said Prof. 
Lees deals with a function /(*) of period /, whose values 
are given in the whole interval from o to /. In this case 
the validity and untquettess of the Fourier expansion (pro- 
vided f(x) is subject to certain restrictions) have been 
demonstrated with complete rigour (Dirichlet, “ Collected 
Works,” vol. i., pp. 133—160, and G. Cantor, Journal 
fur Mathematik , Ixxii .) . It seems to me therefore that there 
is no question of the reliability of the Fourier coefficients, 
and the fact that the method of least squares leads to the 
usual Fourier expressions for the coefficients confirms the 


reliability of this method rather than that of the Fourier 
coefficients themselyes. 

/A, paper entitled “ A Magnetograph for/ Measuring 
Variations in the Horizontal Intensify of the Earth's 
Magnetic Field” was read by Mr. F. E. Smith, 

L In the case of unifilar instruments for recording varia- 
tions in H, if 0 is the. angle which the magnetic. system 
makes with the magnetic meridian, M the moment of the 
magnet, and H the horizontal intensity of the earth’s field, 
equilibrium results when MH sin where ^ is the, 

torsion on the fibre and T is a constant. In the in&truhient 
described $ may be made great or small, but high sensi- 
tiveness is secured by making <p great. The magnet 
system is supported by a quartz fibre, and critically 
; aperiodic damping is obtained by means pf an aluminium;; 
vane and two parallel damping plate?* To dim Irtish, the 
sensitiveness the effective length of tbe fibre may*jbe 
reduced. The -general usefulness of the instrument ds-' 
illustrated by photographic records, which show the instru- 
mental peculiarities to be very small, and indicate, that 
unless the system Js aperiodic increased difficulty must 
result in the interpretation, of the records. An over- 
damped system responds but slightly to rapid palBarianSin 
B, but follows the slow changes which are common all 
over the world. The general sensitiveness of the records 
is about 3 mm. for a change in H of o-ooooi C.G.S, unit, 
but one record shows a displacement of 8 mm. for such a 1 
change. 

Discussion, , , > - 

Dr. Ckree thought the instrument ingenious and likely 
to be very useful for the purpose fpr which he understood 
it was primarily intended, viz., the observation of. the 
disturbances produced at the National Physical Laboratory 
by existing and prospective electrical tramw^s and rail-' 
ways. There were various features in the existing dis- 
turbances whose investigation seemed t likely Jto be of 
interest and to the public advantage. 'There were also 
'certain natural phenomena, for example, u pulsations,? or 
small oscillations of magnetic force, for whose investiga- 
tion the instrument from its great sensitiveness seemed 
well adapted, only for such purposes it would have, to be/ 
to be set up at some station, such as Eskdalemuir, remote 
from London or any other large centre of electrical 
industry. There were, however, two features, viz.., the f 
somewhat rapid variation of scale value across the sheet, 
and the fact that the instrument responded sensibly to 
changes of declination as well as horizontal force, which, . 
he thought, stood somewhat in the way of its employment 
for ordinary observatory purposes. 

Mr. R. S. Whipple asked whether the author had con- 
sidered the advisability of flashing a spot of light across ' 
the sheet to give the rime scale, as was done at Potsdam* 

Mr. C. W. S. Crawley considered the tramways were 
a great nuisance to magnetic observers. He had gone at 
good deal further in sensitiveness than the author^ and 
even when situated 16 miles from the nearest traraWays he 
had found them very troublesome. The little kick in the 
middle of the disturbance which Mr. Smith thought might 
be an instrumental error had often been noticed by bun,; 
and was a definite phenomenon in no way due to the 
instrument. 

Prof. T. Mather asked if the author had tried using the 
finest quartz fibre which he could handle. It appeared 
that the instrument took two or three seconds to attain its 
final position. If a finer fibre were used, a lighter and 
quicker magnetic system could be employed. 

The Author, in reply, agreed with the remarks of prv/ 
Chree. He had thought it would be interesting to set up kn 
instrument to detect very small pulsations, such as might 
occur during solar eclipses, * while neglecting the larg?f 
ordinary disturbances. He admitted that the variation of 
sensitiveness across the sheet would be a disadvantage $0/ 
an ordinary observatory assistant, but it gave him bo : 1 
trouble whatever* In reply to Mr. Whipple, he had already 
started to employ the flash of light method for the time 
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staler In reply to Prof* Mather, there was no doubt that 
that this' system could be made a good deal lighter if it 
were desired to measure very sudden disturbances lasting 
only a few seconds. 

A paper entitled “ The A tomic Weight of Copper by 
j Electrolysis ” was read by Mr. Albert <3*. Shrimpton. 

Four copper cells separating two silver cells were run in 
S&ieB. The areas of the four copper cathodes increased 
from ip to 50 s.cs. By plotting the weights of the copper 
deposits against the corresponding areas of the cathodes, 
and extrapolating to zero area, the weight of the deposit 
is corrected for unde? experimental conditions. The atomic 
- v. J corrected Weight “.of Cu 

Wfight- of copper ■» ■ Wean weight ot Ag x 107-88x8. 

The meah atomic weight for ten determinations^ 65*563, 
,y$ib a mean error of ± 0*003. To obtain a uniform 
Coherent deposit of pure metal the following points were 
considered - 

. Cylindrical cells with stationary and rotating cathodes 
wereused. : '** * - ! 

- The hathode current density must be kept below a 
certain limiting value to prevent the formation of non- 
coherent deposits, due to secondary deposition. This 
^as found to depend upon ' the geometry of the cell, the 
concentration of the electrolyte^ the presence of acids and 
pther impuritie B , the addition of a , porous pot, and the rate 
of reVOlotioh of the cathode . Formula are given by which 
the Umtiftg caihodecurrent density can be found for all 
conditions of the cell for Cu, Ag, Au, and Zn. 

3. To prevent the formation of loose crystalline clusters 
the current, density must also be kept below a certain, 
value depending • Upon the weight to be deposited. 
(Formulae arp given)* - ' * - ^ - 

** Discussion. ... 

, jdt* F, E. Smith congratulated the author on the 
results of his work, tie appeared to have triumphed over 
Wahy difficulties, and fbr his particular purpose had con- 
verted the copper voltameter from an instrument of error 
into, an instrument of precision^ In future work he hoped 
that Mt. Shrimpton would avoid the use of common 
potoua pots. They might produce trouble, and were not 
necessary, as all voltameter work could now be carried 
out without the introduction of any medium between anode 
andcathode. He should be pleased to give Mr. Shrimp, 
ton full particulars. The statement respecting deposition 
of hydrogen, w^s, he thought, incorrect. It was not 
logical to assume that hydrogen ions were first deposited 
because of the lack of copper m the neighbourhood of the 
CAthode, and then to state that as soon as they were de- 
posited they went into solution again, and in doing so 
displaced copper from the solution. With regard to 
Crystalline growths at the bottom of the cathode, he 
believed these were due to the high current density at 
the base due to the passage of the current through the 
liquid descending from the anode. There was also a 
rpossibility that the electrolyte was not quite pure. In 
the silver voltameter he. had obtained striated deposits 
with impure electrolytes; but mot with pure solutions. Mr. 
Shrimptpn also stated that silver deposits from acidified 
Splutions were normal ; this was not his experience, nor 
thit of other investigators. , He believed the deposit to be 
?tqs$ in mass when the electrolyte was acid. A rather im- 
portant question arose with reeardto any Cu a S 0 4 which 
might be formed in the cathode space. . Richards (who 


plight be formed in the cathode space. . Richards (who 
luso extrapolated to zero area, as Mr. Shrimpton had done) 
Remarked ~ in his paper*. “A value obtained in this way 
miist correspond to a deposit of copper slightly too great; 
for the mode of correction (».«., extrapolation to zero area) 
does -not take, account of the growing, although slight, 
.presence of- cuprous .salts.” Mr. Shrimpton said the ex- 
trapolation to zero area covered this case. The speaker 
thought the point was one ' that should be settled. Of 
course, when one reduced the area the current density at 
the cathode was increased, and so also was the fall of 
potential near the cathode ; this might have someinfluence. 


Dr* J. H. . Vincent mentioned that after working but 
the conditions -.necessary for, satisfactory results, tfae_ 
author had performed the ten determinations quoted in the 
paper straight away, no results 'being rejected. Ab they 
all came within 1 part in 6000 of the mean there appeared 
to be no doubt that the correct conditions for satisfactory 
working had been obtained. 

Dr.- S. W. J. Smith thought the author’s views on 
secondary deposition could not be correct as they stood, 
although it was conceivable that sudden variations in the 
surface concentration of the copper sulphate, due to 
irregularities of convection, might make it possible for 
hydrogen to be deposited at one moment and to go into 
solution again at the next. Non-coherent deposits could 
be explained without invoking the aid of hydrogen. He . 
thought the author’s empirical conclusion, that the limiting 
current density depends upon the concentration of non* 
ionised molecules/had some theoretical support. - * 

A paper entitled u Note on an Improvement in the 
Btnthoven String Galvanometer by Mr. W. H. 
Apthorpe, was taken as read. 

The instrument was exhibited at Cambridge on June 20. 


NOTICES jQF BOOKS. 

A Manual of Practical Physical Chemistry, By Francis 
W. Gray, M.A., D.Sc, London : Macmillan and Co., 
Ltd. 1914. ; 

This book contains a collection of exercises in physical 
chemistry, each of which can be performed by the student 
in a period of from two to three hours. Usually speaking 
the apparatus would have to be put together beforehand, 
and a few extra experiments are added which would, 
require considerably more time for performance. Thermo- 
chemistry, polarimetry, and electrochemistry are in- 
cluded, and very clear diagrams of apparatus are given, 
while the directions are usually full and precise. In some 
cases help from a demonstrator might be required, but 
generally speaking the well-prepared student should be 
able to carry ou,t the experiments quite unaided and 
calculate the results. The theoretical principles of the 
methods are shortly explained, and a very useful introduc- 
tion on accuracy deals carefully with the calculation of 
average errors and similar questions* 

Notes on Elementary Inorganic Chemistry . By F, H. 
Jeffery, M.A. Cambridge : The University Press. 

1914- 

A cursory examination of this book suggests that it con- 
sists of a collection pf disjointed facts and that it exhibits 
but little cohesion. But if the text Is read more carefully 
it will be. found that the author has very skilfully selected 
for notice the details which the beginner finds most 
puzzling or most difficult to retain in his memory,- 
Occasionally it would appear that unnecessary matter has 
been included, such as the lists of salts, oxides, &c., but 
on the other hand some of the chapters, as for example 
those on oxidation and reduction, the identification of 
some common gases, and the action of heat upon salts and 
of acids on metals, are well planned. For revision pur- 
poses the book will be very useful, and although the ideal 
plan would be for the student to prepare such a summary 
for himself, basing it upon his lecture and laboratory 
work, if this is out of the question for lack of time the use 
of the book will certainly help to fix and establish his 
knowledge. -• 

The Curious . Lore of Precious Stones . By George 

Frederick Kune, A.M., Ph.D., D.Sc. Philadelphia 
and London : J. B. Lippiricott Company. 1913. 

The author of this hook has a unique knowledge of the 
uses of precious stones in religion, medicine, &c., and has 
; moreover acquired what is believed to be the most com* 
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f rehensive private library on the subject In existence, 
fence he is particularly well qualified to produce a book 
which treats exhaustively of the use of precious stones at 
different periods by the peoples of all nations, and 
describes the many superstitions connected with them. 
The book is beautifully illustrated by coloured plates and 
double tones, and is full of curious anecdotes from old 
documents. The chapters on ominous and luminous 
stones and on crystals and crystal gazing are particularly 
interesting* 

How to Build up Furnace Efficiency . By Jos, W. Hays. 

Seventh Edition. Chicago : Jos. W, Hays. 1914. 
This pamphlet contains a spirited discussion in highly 
colloquial language of the question of fuel economy and 
furnace efficiency, and is sure to make a considerable im- 
pression upon the practical man into whose hands it 
happens to fall. The author has, had much experience in 
detecting defects in furnaces, and he has certainly pro- 
fited by r it. He has no false pride about confessing his 
mistakes, and he does not hesitate to take his readers 
into his confidence about u occasions on which he has 
made a fool of himself/ and even provides an illustration 
to drive the lesson home. The book; is written for the 
unlettered man who would be quite unequal to the task of 
"tackling a treatise on fuel economy, and many anecdotes 
are given to illustrate the author’* conclusions and to 
awaken the reader’s interest. ; v ' , 

Electric Switches for Use in Gaseous Mines . By H. H. 
Ct&RK and R. W. Crocker.- Washington : Govern- 
ment Printing Office. 1913. 

This bulletin describes an interesting series of tests 
1 carried out with switches of both the explosion proof and 
oil types. The experiments were of a preliminary nature 
only, and were performed principally for the purpose of 
obtaining information upon which future tests could be 
based. Eightdifferent types of switch are described in 
the. bulletin, with criticisms of their designs and discus- 
sions of the results of the tests. Of the 1 eight types only 
one was found to be really suitable for use, in mines. The 
Bureau intends to carry out a further series of tests and 
. to base upon them a list of switches suitable for use in 
gaseous mines- / 

Critical Ranges Aa and A3 of Pure Iron. By G. K. 

, Burgess and J. J. CrqWe; Washington; Government 
/ Printing Office. 1914. 

, This bulletin contains a critical and historical summary 
of previous experimental observations of the location of 
the Aa and A3 points of pure iron, and also gives an 
account of a series of fresh experiments carried out by the 
. authors. The thermal methods used were the inverse-rate 
method of Osmond and the derived differential method of 
Rosenhain; and special precautions were taken to ensure 
the accuracy of the results. 1 The temperature tanged from 
500—1000°, and the , authors believe that they have 
established a definite transformation at 768°, and a less 
well-defined though more intense one at 898 to 909°. 


The New International Metric Diamond Carat of 200 
Milligrams . By George Frederick Kun 2, 

This pamphlet contains a paper read before the American 
Institute of Mining Engineers at the New .York meeting 
m 1913. It gives an account of the events which have 
led to the adoption of the metric carat, which is now 
legalised in most of the countries of Europe. There is no 
doubt that its adoption will be universal in the near 
future, and the advantages of using a single standard of 
Weight in all countries, and one which moreover is deci- 
mally divided, are obvious. The pamphlet gives rules, with 
worked out examples, for calculating the weights and 
: prices of diamonds under the new and old standards. 


CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.— All degrees of temperature are Centigrade unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances de V Academic * 
des Sciences . Vol. clviii., No. 18, May 4, 1914. 

Cbloro-iridate and Chloro-iridite of Lithium.—/ 
Marcel Detepine.— The compositions of the cbloro-iridate 
and chloro-iridite of lithium are the same as those of the / 
corresponding salts of sodium. In a mixture of the 
chloro-salts of lithium and sodium the latter separate first, 
with very little lithium. If the crystallisation is eontin usd; 
mixed crystals are obtained which, from JrCteNaaK 
IrCl6NaLi a , have a very much elongated crystalllne fcttni l 
differing from the rhombohedric form in which' the single;/ 
sodium or lithium salts crystallise. t / - 


Bulletin de la SocietS Chimique de France. '"\' r vftv> 
Vol. xv.-xvi., No. xo, 1914. 

Preparation of Glycide.— Jean Niviere.— Bigot pre- 
pared glycide by the action of sodium on monochlor- ; 
hydrine, but the process was very slow. The author has V 
improved the yield and hastened the process by thefol- . 
lowing modification 1—340 grins, of monochlorbydrine are 
mixed With three times their volume of absolute ethCr. 
The mixture is placed in a flask furnished with an « 
ascending condenser and immersed in a water-bath. 
65 grins, of sodium are gradually added in small portions 
of about 2 grms. The temperature is not allowed to 
exceed 40°. When all the sodium has disappeared thd 
ethereal solution is decanted off, and the sodium chloride 
is washed with absolute ether and then with a mixture of 
ether and anhydrous alcohol. The ethereal solutions are. 
distilled, and when the solvent is eliminated the residue in r 
the flask is rectified in vacuo . Between 60^ and 100°/ 
under 15 mm. glycide passes over. " '■ / / 

Meconine Carboxyllic Acid — P. Freundler. — ’ 
Meconine carboxyllic add is easily obtained by con- • 
densing opianic acid with potassium cyanide* At first a," 
brown solution is obtained, which contains the potassium 
salt of the free oxy acid - / 

(CH 3 0 )*C 6 H 3 <£^+CNK - - . -•/ (■ 

- {Cfl 30 ) a C 6 H 3 <ggf tt> cH./ 

When hydrochloric acid is added a brown viscous oil is 
deposited. This is probably the raw lactohic nitrile, and 
on saponification on the water-bath meconine Carboxyl lie.; 
acid is formed. *' 

Berichte der Deutschen Chemise hen Geselhchaft, /’l; 

1 Vol. advit., No. 7, 19x4. : 

Syntheses of New Glucosides.— Emil Fischer.— The/ 
author, in collaboration with Helferich, has recently 
shown that the silver salts of the purines react with 
aceto-bromo-glucose in anhydrous solvents, and a simple $ 
synthesis of purin glucosides can be based upon this 
reaction. The author has now further shown that many/ 
other sugar derivatives can be prepared similarly. ? Thus; 
aceto-bromo-glucose and dry silver succintmide react in 
xylol solution at the temperature of the wafer-bath, giving 
a good yield of tetra-acetyl-succinimide-glucoside. The 
acetyl groups can be removed by treatment with methyl ; 
alcohol ammonia, but at the same time a. product*/ 
C+H^Oa.CfiHixCk, which appears to be the glUcoside of 
succmamide, is formed. 
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